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ESA Best Abstract Prize Competition (BAPC)

BAPC-1
Respiratory complications in infants undergoing general 
anaesthesia: laryngeal mask airway versus endotracheal 
tube - a randomised controlled trial

von Ungern-Sternberg B.S.1, Drake-Brockman T.1, Zhang G.2, Ramgolam A.1

1Universit y of Western Australia, Princess Margaret Hospital for Children, 
Depar tment of Anaesthesia and Pain Management, Per th, Australia, 2Cur tin 
Universit y, School of Public Health, Per th, Australia

Background and Goal of Study: There is controversy in the paediatric an-
aesthesia community on which airway device to prefer in young children. 
Although laryngeal mask airways (LMA) are associated with reduced periop-
erative respiratory adverse events (PRAE) compared with endotracheal tubes 
(ETT), positioning of LMAs can be challenging in infants. 
Therefore, it is of ten argued, the ETT may be a more reliable airway in in-
fants since the airway is bet ter secured. Thus we performed a randomised 
controlled trial evaluating the performance of both devices in infants. Primary 
endpoint of this RCT was the incidence of overall PRAE, while secondary end-
points were the occurrence and frequency of specific PRAE in the periopera-
tive period. 
Materials and methods: Following approval by the institutional re-
search ethics commit tee (1786/EP, RA/4/1/5902) and trial registration 
(ACTRN12610000250033), patients, 0-12 months of age, undergoing elec-
tive general ± regional/local anaesthesia were approached. Exclusions were 
contraindications for LMA or ETT, cardiac disease, airway or thoracic mal-
formations, midazolam premedication, and anticipated intraoperative fentanyl 
>1mcg/kg. Participants were randomised to receive LMA or ETT. 
Planned recruitment included 290 children, with interim analysis at 145 with 
ongoing recruitment. Demographics, risk factors for PRAE and PRAE (defined 
as laryngospasm, bronchospasm, airway obstruction, desaturation <95%, 
severe persistent coughing, postoperative stridor) were recorded.
Results and discussion: Following interim analysis the trial halted at 181 
patients since predefined stopping rules had been met. Group demograph-
ics (Group LMA 8(1-12) months, 8.2(2.9-12.8) kg, preterm 15.7%, group ETT 
7.1(1-12) months, 7.7(2.3-12.5) kg, preterm 8.5%) and distribution of risk 
factors for PRAE were similar in both groups. PRAE occurred in 53.2% and 
18.1% of patients who received an ETT vs LMA, respectively (OR 5.15, 95% 
CI2.58-10.28, p<0.001). Laryngospasm or bronchospasm occurred in 19.1% 
and 3.6% of patients for ETT and LMA respectively (OR 6.32, 95% CI 1.79-
22.31, p=0.002).
Conclusion(s): In children undergoing minor elective procedures, the use of 
an LMA as compared with an ETT was associated with clinically significantly 
less PRAE. Particularly higher rates of laryngospasm and bronchospasm 
associated with the use of ETTs in infants compared with LMAs, have to be 
considered amongst other factors, when choosing the airway device for an 
individual child.

BAPC-2
Which anesthesia regimen is best to reduce morbidity and 
mortality in lung surgery? A multicentre randomized controlled 
trial

Bonvini J.M.1, Nef f T.2, Stüber F.3, Seeberger M.4, Filipovic M.5, 
Beck Schimmer B.1

1Universit y Hospital Zurich, Dept of Anaesthesiology, Zurich, Switzerland, 
2Kantonsspital Münsterlingen, Dept of Anaesthesiology, Münsterlingen, 
Switzerland, 3Universit y Hospital Bern, Dept of Anaesthesiology, Bern, 
Switzerland, 4Universit y Hospital Basel, Dept of Anaesthesiology, Basel, 
Switzerland, 5Kantonsspital St. Gallen, Dept of Anaesthesiology, St. Gallen, 
Switzerland

Background: One-lung ventilation (OLV) isolates individual lungs under gen-
eral anesthesia; it is however associated with hypoxia-reoxygenation injury 
in the deflated and re-ventilated lung. Numerous studies have reported ben-
eficial ef fects of volatile anesthetics on inflammatory mediators in this type 
of injury model. If volatile anesthetics are potent enough to have an impact 
not only on surrogate biomarkers, but also on clinical outcome still has to be 
determined. We therefore designed a multicenter randomized controlled trial 
(RCT) comparing propofol with desflurane anesthesia in patients undergoing 

lung resection surgery with OLV to asses dif ferences in major complications. 
Materials and methods: Five centers in Switzerland (University Hospitals of 
Zurich, Bern and Basel and the Kantonsspital of St. Gallen and Munsterlingen) 
participated in the RCT. Patients scheduled for elective lung surgery were ran-
domly assigned to receive either propofol or desflurane as general anesthetic 
with pre-stratification for study site, major diseases (coronary heart disease, 
COPD, diabetes, chronic kidney disease) as well as pneumonectomy. Major 
complications according to the Clavien-Dindo score were defined as primary 
(hospitalization) or secondary (6 month follow up) endpoint comprising of re-
interventions without (grade IIIA) or with anesthesia (grade IIIB), single-organ 
(grade IVA) or multi-organ failure (grade IVB) as well as all-cause mortality 
(grade V). Cox regression model was used, adjusting results for study site, 
age, pneumonectomy and major diseases.
Results: 486 patients were enrolled (6 drop outs, n=230 for each arm, ran-
domized and analyzed). Demographics were similar in both groups. 111 pa-
tients (48%) had major surgery (thoracotomy, pneumonectomy) in the pro-
pofol, and 97 (42%) in the desflurane group. Duration of OLV, anesthesia and 
surgery were comparable in both groups. Incidence of major complications 
during hospitalization was 16.5% in the propofol while 13.0% in the desflurane 
group (HR for desflurane 0.75, 95%CI 0.46-1.22, p=0.24). Incidence of ma-
jor complications within six months from surgery was 40.4% in the propofol 
while 39.6% in the desflurane group (HR for desflurane 0.95, 95%CI 0.71-1.28, 
p=0.71).
Conclusions: This is the first adequately powered multicenter RCT address-
ing the ef fect of volatile anesthetics on major complications af ter lung sur-
gery. No significant dif ference between the two anesthesia regimens could 
be observed. 

BAPC-3
Preoperative geriatric conditions as predictors of surgical 
outcomes in fourth-age patients

Pelavski Atlas A., De Miguel Negro M., Señas García L., Villarino Villa L., 
Alcaraz García-Tejedor G., Lacasta Fornells A.
Vall d’Hebron Universit y Hospital. Universitat Autonoma de Barcelona, Dept 
of Anaesthesiology, Barcelona, Spain

Background & Goal: Preoperative risk & postoperative outcomes among the 
extreme elderly are both extensively debated issues. We aim to determine 
which conditions predict poor outcomes in this population.
Materials: Prospective observational study. We recruited all patients of 85 
years and above admit ted for any scheduled surgical procedure (excluding 
day-cases) between 2011-2015.
Apart from demographic data, we recorded preoperative comobidities, func-
tional reserve (METS), nutrition and congnitive status (mini-nutritional assess-
ment, mini-mental state examination), polypharmacy (>7 drugs), dependency 
(Katz index) and frialty with both Fried’s phenotype (FP) and gait speed, a 
surrogate for frailty. The complexity of the procedure (COP) was graded from 
1 to 3 according to the simplified J. Hopkins’ criteria.
We studied 4 indicators of poor outcome: the primary endpoint was 30-day 
mortality. We also explored morbidity, prolonged hospital stay (PHS) and es-
calation of care in living conditions (ECLC). Af ter a bi-variate analysis with 
X2, Mantel & Hansel’s and Fischer’s test, we used logistic regression (LR) to 
develop a model for each outcome variable.
Results and discussion: 127 patients were included: median age 87 (85-
96). Overall 30-day mortality was 8%; LR suggests 3 statistically significant 
predictors: malnutrition (OR/95%CI: 17.6/3-110), COP 3 (25.8/3-226), history 
of osteoporosis/pathological fractures (21.8/3-176). 
Predictors for morbidity included ischemic cardiopathy (3.9/1-11), COP 3 
(3.6/2-9), and a non-frail FP (0,3/0.1-0.8). 
The model for PHS also comprised non-frail FP (0.3/0.1-0.8) along with COP 3 
(3.4/1-9) and diabetes (3.3/1-8). 
Finally, the variables independently related to ECLC were: slow gait (2.5/1-6), 
COP 3 (3.2/1-7) and hypertension (3/1-9). 
Hence, large surgery (COP 3) was a factor present in all 4 models, and carried 
a high predictive weight. Moreover, every model had at least one geriatric vari-
able such as malnutrition & frialty. The lat ter, or its surrogate indicated poor 
outcomes, whereas non-frail was a protective factor (OR<1). 
Limitations: we had overestimated the mortality rate while calculating the 
sample size, therefore, the precision of the model for mortality is reduced, 
with broad 95%CIs.
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Conclusions: The COP and geriatric variables tend to be overlooked in regu-
lar preoperative assessements, yet they are particularly relevant in the ex-
treme elderly. Along with comorbidities these variables should be studied to 
help decision making. 

BAPC-4
Sevoflurane, not propofol, during lung resection surgery 
reduces the incidence of postoperative pulmonary 
complications. A randomized controlled trial

Galve A.I.1, Chamorro E.1, Piñeiro P.1, Garut ti I.1, Vara E.2, De la Gala F.1

1HGU Gregorio Marañón, Dept of Anaesthesiology & Intensive Care, Madrid, 
Spain, 2Universidad Complutense de Madrid, Biochemistry and Molecular 
Biology, Madrid, Spain

Background and Goal of Study: Recent studies report the immunomodula-
tory role of halogenated anesthetics during lung resection surgery (LRS) but 
fail to investigate dif ferences in clinical practice with respect to prognosis. The 
main goal of the present study was to compare the ef fect of sevoflurane and 
propofol on the incidence of postoperative pulmonary complications (PPCs) 
in patients undergoing LRS. The dif ference in lung and systemic inflammatory 
response was the secondary objective.
Materials and methods: We designed a randomized controlled trial (NCT 
02168751; EudraCT 2011-002294-29), approved by the local ethics commit-
tee. We included 180 patients undergoing LRS. All of the patients fulfilled the 
inclusion criteria. Patients were randomized to two groups depending on the 
anesthetic used (propofol or sevoflurane). 
The patients were managed with the same anesthetic protocol. Double-lung 
ventilation was performed with the following set tings: volume-controlled ven-
tilation (VCV), tidal volume (Vt) 8 ml/kg, PEEP 5 cmH2O, FiO2 0.4-0.5 and re-
spiratory rate to maintain EtCO2 30-35 mmHg. One-lung ventilation (OLV) was 
performed by applying Vt 6 ml/kg, PEEP 5 cmH20, permissive hypercapnia, 
and FiO2 0.6-1 to maintain SaO2>90%. Fiberoptic bronchoalveolar lavage 
(BAL) was performed in both lungs before and af ter OLV for analysis of inflam-
matory markers. 
Arterial blood was drawn for measurement of respiratory gases and the same 
inflammatory markers analysed in BAL at 5 time points: baseline (before OLV); 
30 min af ter initiation of OLV; at the end of OLV; and 6 and 18h af ter surgery. 
Release of inflammatory markers was measured using Western Blot. The t test 
and the chi-square test were used for the statistical analysis. 
We recorded postoperative care unit stay, hospital stay, mortality during the 
1st month and year, and PPCs classified following the definition applied in the 
ARISCAT study.
Results and discussion: Expression of lung and systemic proinflammatory 
cytokines were more pronunced and 1styear mortality was higher in the pro-
pofol group than in the sevoflurane group (p<0.05). Pulmonary and systemic 
release of the anti-inflammatory cytokine IL-10 was less pronounced in the 
propofol group (p<0.05). More PPCs were detected in the propofol group 
(28.4% vs 14%, OR 2.44 [95% CI, 1.14-5.26]). 
Conclusion: Our results suggest sevoflurane during LRS reduces the fre-
quency of PPCs owing to its immunomodulatory role in the pulmonary and 
systemic inflammatory responses. 

BAPC-5
Evaluation of ultrasonographic thyrohyoid distance 
measurement for prediction of dif ficult intubation 
and prediction of pediatric endotracheal tube size by 
ultrasonography

Hamamcıoğlu E.A., Altındaş F., Kendigelen P., Erbabacan Ş.E., Ekici B., 
Tütüncü Ç.
Cerrahpasa Medical Facult y, Dept of Anaesthesiology & Intensive Care, 
Istanbul, Turkey

Goal: Our aim was to evaluate ultrasonographic (USG) measurement of thy-
rohyoid distance to predict dif ficult intubation and compare ultrasonographi-
cally measured subglot tic and glot tic diameters with age-relying formulas for 
correct ETT size in pediatric patients. 
Method: Af ter ethics commit tee approval, 119 patients planned to be intu-
bated for surgery, were included in study. 

Patients were divided into three groups; Group I (1-2 years, n=38), Group II 
(3-5 years,n=46) and Group III (6-8 years, n=35). 
Age, gender, height, weight, Mallampati scores were recorded. We performed 
USG measurements following midazolam administration in children older 
than five years and during sevoflurane induction in children younger than five 
years old. ETT (cuf fed/uncuf fed) was selected using age-relying formulas. We 
considered ETT size optimal when a leak was detected at 20-30cm H₂O infla-
tion pressures. If a resistance was felt in the subglot tic region, the tube was 
exchanged with a smaller and was exchanged with a larger (0.5 mm) size if 
a leak occurred at inflation pressures lower than 20cm H₂O. Patients were 
evaluated with Intubation Dif ficulty Scale. We compared age-relaying formu-
las with USG subglot tic measurements for the prediction of correct tube size. 
Results and discussion: No significant dif ference was found between 
groups regarding gender, age, weight and height distributions. 5% of patients 
were below the 3rd percentile. Mallampati scores were recorded as I in 106 
(89,1%) patients and II in 13 (10,9%) patients. Cormack-Lehane scores were 
I, II and III in 101(84,8%), 17 (14,2%) and III 1 (0,008%) patients respectively. 
Based on the IDS; in group I, 23 (60,5%) cases were easy, 14 (36,8%) cases 
were slight dif ficult, 1 (0,02) case was moderate/major dif ficult; in group II 38 
(82,6%) cases were easy, 8 (17,4%) cases were slight dif ficult; in group III 26 
(74,3%) cases were easy, 9 (25,7%) cases were slight dif ficult. 
No significant dif ference was observed in terms of thyrohyoid distances in 
Group I and II between the easy and slightly dif ficult cases in contrast to 
Group III where a significant dif ference was observed with a Cut-of f value 
for thyroid distance of 17,45 mm. ETT size was predicted correct with USG in 
52.5% and with age relying formulas in 19.7% of cases.
Conclusion: Thyrohyoid distance measured by USG can be used to predict 
dif ficult intubation in children between 6-8 years and USG measurement 
of subglot tic diameter predicted correct tube size better than age relying 
formulas. 

BAPC-6
A novel proteomic analytic approach to identify potential 
biomarkers of perioperative acute kidney injury and failure

Mundangepfupfu T.1, Yin X.2, Clark J.2, Mayr M.2, Marber M.2, Kunst G.1

1King’s College Hospital/King’s College London, Dept of Anaesthesiology, 
London, United Kingdom, 2King’s College London, Cardiovascular Division, 
London, United Kingdom

Background and Goal of Study: Acute kidney injury (AKI) is very common 
af ter cardiac surgery with an incidence of up to 30% and severe AKI results 
in a 4-fold increase in mortality. There is demand for specific and sensitive 
kidney injury markers, which would lead to earlier postoperative diagnosis 
and treatment of AKI. We propose a novel systematic proteomic analytic ap-
proach for identifying serum markers of AKI. In this model isolated kidneys are 
perfused with crystalloid buf fer on a Langendorf f apparatus and are either 
exposed to ischaemia or not (control). Venous ef fluent samples, devoid of 
proteins other than the ones released from the tissue of interest, are collected 
for proteomic analysis. 
Materials and methods: Adult male Sprague Dawley rats were used for the 
isolated perfused kidney (IPK) experiments. The right kidney was isolated and 
the renal artery and vein were both cannulated. Kidneys were extracted and 
perfused ex-vivo at 37ºC by gravity flow at a pressure of 100 mmHg. Kidneys 
were perfused through the renal artery with a Krebs buf fer gassed with 95% 
oxygen and 5% carbon dioxide for 30 minutes af ter isolation, to washout any 
blood and serum proteins. Af ter washout four kidneys were subjected to no 
flow ischaemia for 30 minutes (Ischaemia group), then re-perfused with oxy-
genated buf fer and four kidneys underwent time matched oxygenated per-
fusion (control group). Af ter 60 minutes from the start of perfusion venous 
ef fluent, samples from the renal vein were collected for proteomic analysis.
Results and discussion: Venous ef fluent samples in the ischaemia and con-
trol groups were analysed by proteomics; cystatin C and uromodulin were 
identified as potential biomarkers of renal ischaemia. Uromodulin is a protein 
of renal origin and was verified in the venous ef fluent samples by western blot. 
Cystatin C is found in all tissues and is a known functional biomarker of AKI.
Conclusion: The aim of this study was to identify specific and sensitive serum 
biomarkers for perioperative AKI. Uromodulin was identified as one potential 
renal specific serum marker in the IPK model, as described above. These re-
sults may now be helpful for further assessments of serum markers in patients 
with postoperative AKI.
Acknowledgements: This study was funded in part through a British Journal 
of Anaesthesia and Royal College of Anaesthetists project grant (BJA/RCoA-
NIAA2014R1). 
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01AP01-2
Exploring the variability in response to rocuronium in routine 
clinical practice using GE-Navigator

Kennedy R.1, Marshall H.2, McKellow M.2

1Christchurch Hospital and Universit y of Otago, Dept of Anaesthesiology, 
Christchurch, New Zealand, 2Christchurch Hospital, Dept of Anaesthesiology, 
Christchurch, New Zealand

Background and Goal of Study: The variability of response to drugs used 
in anaesthesia, including neuromuscular blocking drugs (NMB) such as ro-
curonium(1), is of ten not appreciated by providers. Fixed-rate infusion re-
gimes imply individual response is relatively constant(2). Commercial drug 
interaction displays such as GE-Navigator allow visualisation of the kinetics 
of several drugs including rocuronium in routine practice(3). When combined 
with use of qualitative NMB monitoring we can evaluate drug kinetics in real 
time. 
The aim of this study was to explore the inter- and intra-patient variability in 
response to rocuronium in a wide range of routine clinical cases.
Materials and methods: New Zealand National Ethics Commit tee approval. 
Patients over 18yr undergoing surgery with planned use of >1 dose of ro-
curonium were eligible. NMB monitored using GE NMT module (mechnoSen-
sor) with train of four (TOF) monitored every 20 sec. Rocuronium doses were 
entered into Navigator which calculates rocuronium ef fect-site concentration 
using models of Cooper and Laud. Rocuronium concentration at return of the 
second twitch (T2) of the TOF was used as an end-point . 
We calculated the average rocuronium concentration at first return of T2 and 
used interquartile range (IQR) and Median Absolute Deviation (MAD) as mea-
sures of dispersion. For subjects with >1 rocuronium dose, we calculated the 
IQR & MAD of the concentrations at each return of T2. 
Results and discussion: We have results from 31 subjects: 21F; 10M. Mean 
age 55 (SD18)yr; weight 86 (21)kg; BMI 31.3 (8.9)kg/m2. Initial rocuronium 
range 0.30mg/kg - 0.85 mg/kg (mean 0.51mg/kg). 29 received >1 rocuronium 
dose.
First recovery to return of T2 occurred at a mean rocuronium concentration of 
1.08 (sd 0.54)ng/ml; range 0.21 to 2.7ng/ml. IQR 0.74ng/ml and MAD 0.90ng/
ml.
Mean IQR of individual responses was 0.14 (0.10)ng/ml & MAD 0.10 (0.06)
ng/ml.
We saw no correlation between rocuronium concentration at T2 and age or 
weight.
Conclusions: Response to rocuronium varied significantly between subjects, 
reinforcing the need for NMB monitoring. The response of an individual is 
relatively constant. 
Use of predictive drug models in combination with measures of ef fect, may 
facilitate pre-emptive, rather than reactive, drug dosing and simplify the use 
of relaxant infusions.
References: 
1. Cooper RA, Maddineni VR, Mirakhur RK et al Br J Anaesth 1993 71:222-6
2. Harrison MJ Anaesthesia 1997 52:37-40
3. Gin T Anesth Analg 2010 111:256-8 

01AP01-3
A Phase 1 infusion dose optimization study of ABP-700 in 
healthy adult volunteers targeting light to moderate sedation

Meyer P.1, Sweeney S.2, den Daas I.3, Campagna J.2, Meier S.1, Struys M.1

1Universit y Medical Center Groningen, Dept of Anaesthesiology, Groningen, 
Netherlands, 2The Medicines Company, Research and Development 
Depar tment, Parsippany, United States, 3QPS, Research and Development 
Depar tment, Groningen, Netherlands

Background and Goal of Study: ABP‐700 is a positive allosteric modulator 
of the GABAA receptor currently being developed for procedural sedation and 
general anesthesia. The primary goal of this study is to optimize dual-stage in-
fusion doses of ABP-700 in combination with fentanyl (FEN) and remifentanyl 
(REMI) for use in procedural sedation.
Material and methods: This study was performed following ethics approval 
in accordance with the Declaration of Helsinki and in compliance with GCP. 

01AP01-1
Pharmacodynamic dif ferences of rocuronium in immobilized 
ICU patients
 
Brands E. 
St Elisabeth-TweeSteden Hospital, Dept of Intensive Care, Tilburg, 
Netherlands
 
Background: Rocuronium is a non-depolarizing muscle relaxant with an on-
set time of 45-60 seconds when using 1.2 mg/kg. It has replaced succinylcho-
line for rapid sequence induction (RSI) in many countries, especially when 
there is a contraindication for succinylcholine, like prolonged immobilization. 
During immobilization an up-regulation of immature Acetylcholine receptors 
(AChRs) occurs mostly in the extra-junctional area which can cause hyper-
kalemia when stimulated by succinylcholine. Rocuronium is safe for these 
patients but the increase in AChRs can have an important influence on onset 
time. 
Our hypothesis is that the onset time is delayed and we tested it in 20 ICU pa-
tients who needed muscle relaxant for performing a percutaneous dilatational 
tracheostomy (PDT).
Materials and methods: In 20 ICU patients in need for a PDT the onset time 
of 1.2 mg/kg rocuronium was measured using a peripheral nerve stimulator 
(TOF-watch). Because 3 patients, being immobilized for more than 20 days, 
didn’t achieve a full block with zero twitches, time to decrease to 1 twitch was 
used to evaluate a relation between immobilization time and onset time.
Results and discussion: Because the results were monotonically rather than 
linearly related the spearman-rho test was used which showed a correlation 
coef ficient of .629 (Sig 2-tailed: .005). This implies a strong correlation (fig 1). 
When dividing the patients in 3 groups (immobilization days ≤ 7, 8-14 and ≥ 15 
days) we found the onset time to be significantly dif ferent (Kruskal wallis .01), 
especially when comparing group 1 and 3 (Kruskal Wallis test .008). 
No dif ferences were found in age, BMI, admission Apache IV, actual sofa 
score, edema, temperature, pH and interacting co-medication except for use 
of sedation 12 hours prior to the PDT. 

 
[Figure 1. Onset time of 1.2mg/kg Rocuronium in relation to immobilization]
 
Conclusion(s): When using rocuronium for RSI in immobilized patients one 
should consider a prolonged onset time and consider using a higher dosage 
than usual when aspiration risk is high.
References:  
1. Greenberg ea. The use of neuromuscular blocking agents in the ICU. Crit 
Care Med 2013; 41: 1332-44 
2. Blanié ea. The limits of succinylcholine for critically ill patients. Anesth 
Analg 2012; 115:873-9 
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This open label dose optimization study of dual-stage 30min ABP-700 infusion 
regimens was performed in 56 subjects in combination with bolus FEN pre-
treatment (n = 32) or REMI co-infusions (n = 24). A total of 8 cohorts of 4 or 8 
subjects were completed. Doses were selected based on previous studies to 
produce sub-hypnotic through occasional deep sedative ef fect.
Safety assessments included clinical labs, hemodynamic, respiratory and ad-
verse event (AE) monitoring. PD ef fect was measured using MOAA/S and the 
BIS monitor.
Results and discussion: Subjects were male (48%) or female (51%) and pre-
dominantly white (89%) with ages ranging from 18-55 years. ABP-700 was 
safe and well tolerated with the majority of AEs reported as mild. At the low-
est dose tested, mild BIS deflections were recorded but not associated with 
clinical sedation ef fect. Escalating dose regimens demonstrated a steep dose 
dependent increase in sedation ef fect as measured by both BIS and MOAA/S. 
For subjects who were deeply sedated (MOAA/S <2), co-infusion of REMI 
resulted in apnea in 3 subjects but in none of the subjects receiving FEN 
pre-medication. 
Recovery was rapid accross all cohorts tested with 100% of subjects fully 
recovered within 10min of infusion completion.
Conclusions: ABP-700 was safe and well tolerated at all doses tested. Dose 
dependent PD ef fect was observed with escalating doses of ABP-700. FEN 
or REMI administration did not significantly alter the profile of ABP-700. 
Respiration was generally well preserved with apnea events occurring infre-
quently in deeply sedated subjects receiving REMI. These data suggest that 
ABP-700 can safely produce levels of sedation ranging from light/moderate to 
deep and support the further exploration of ABP-700 in a procedural sedation 
set ting. 

01AP01-4
Comparison of deep vs. moderate neuromuscular blockade 
on low-pressure pneumoperitoneum for laparoscopic 
cholecystectomy

Barrio J.1, Molina I.1, Chiralt A.2, San Miguel G.1, Errando C.L.3, 
Gallego J.4

1Hospital Arnau de Vilanova (Valencia), Dept of Anaesthesiology, Valencia, 
Spain, 2Hospital Arnau de Vilanova (Valencia), Dept of Surgery, Valencia, 
Spain, 3Consorcio Hospital General Universitario de Valencia, Dept of 
Anaesthesiology, Valencia, Spain, 4Universit y of Valencia, Dept of Surgery, 
Valencia, Spain

Background and Goal of Study: Clinical and experimental studies have re-
ported outcome advantages of low-pressure (<9mmHg) vs. standard-pres-
sure (12-14 mmHg) pneumoperitoneum for laparoscopic surgery. However, 
working with low-pressure pneumoperitoneum can limit working space and 
surgical conditions could be worse. 
The aim of this study was to assess the influence of neuromuscular 
blockade(NMB) depth on performing low-pressure pneumoperitoneum lapa-
roscopic cholecystectomy(LC)
Materials and methods: Randomized, double blinded clinical trial. Ninety 
patients scheduled for elective LC were randomly allocated into three groups: 
Group 1: low-pressure LC (8mmHg) with deep NMB (TOF 0, PTC <5); 
group 2: low-pressure LC (8mmHg) with moderate NMB (TOF 1-3) and
group 3: standard-pressure LC (12 mmHg) with no NMB depth pre-deter-
mined (control group). 
Three experienced surgeons (blinded to intraabdominal pressure (IAP) set-
ting) performed all the surgeries and judged surgical conditions according 
to a 4-step scale (from 1-optimal to 4-not acceptable, the surgery cannot be 
performed in these conditions). Operating time and intraoperative complica-
tions were investigated. Rocuronium was used for NMB and sugammadex 
was used for reversal of NMB. Acceleromiography was used for NMB monitor-
ing (TOF-WATCH-S).
Results and discussion: Group 3 showed statistically bet ter surgical condi-
tions (p=0.021 Chi2) and a higher proportion of optimal conditions (p=0.007 
Chi2) than groups 1 and 2. No dif ferences on surgical conditions (p=0.236 
Chi2) or operating time (p=0.737 t test) were observed between groups 1 
and 2. 
Four patients in group 1 and one patient in group 2 had bad surgical condi-
tions (scoring 4) and IAP needed to be increased to 12 mmHg in order to 
perform the surgery (p=0.353 Fisher). No cases scoring 4 were observed 
in group 3. 
No complications of bleeding or bile duct injury were observed, however the 
rate of gallbladder perforation was higher at low-pressure LC (groups 1 and 2) 
when compared to standard-pressure LC (group 3) (p=0.018 Chi2).

Conclusion(s): We did not observe better surgical conditions when per-
forming low-pressure LC with deep NMB compared with moderate NMB. 
The rate of bad surgical-conditions and complications, patients that needed 
to increase the IAP for performing the surgery and operating time were not 
dif ferent at both NMB levels. Surgical conditions were judged better when 
performing LC at 12 mmHg pneumoperitoneum than at 8 mmHg, unrelated 
to NMB level. 

01AP01-5
The effect of deep versus moderate neuromuscular block on 
postoperative respiratory function in bariatric laparoscopic 
surgery: a randomized, double blind clinical trial

Baete S., Vander Laenen M., Van Zundert J., Jans F., De Deyne C., 
Vanelderen P.
Ziekenhuis Oost-Limburg, Dept of Anaesthesiology, Genk, Belgium

Background and Goal of the Study: In recent literature it is has been sug-
gested that deep neuromuscular block (NMB) improves surgical conditions 
during laparoscopy. The ef fect of deep NMB on postoperative respiratory 
function was not investigated in laparoscopic bariatric surgery. We investi-
gated the respiratory function af ter anaesthesia with deep NMB and moderate 
NMB. This study was funded by MSD.
Materials and methods: Eligible patients were >18 years of age and were 
obese (BMI>30kg/m2) or morbidly obese (BMI>40kg/m2) and scheduled to 
undergo laparoscopic gastric bypass surgery. Patients were stratified accord-
ing to their BMI and evenly randomized over a deep NMB-group (rocuronium 
bolus and infusion maintaining a posttetanic count of 1-2, reversal with su-
gammadex 4mg/kg) and a moderate NMB-group (rocuronium bolus and top-
ups maintaining a train-of-four count of 1-2, reversal with neostigmine 50µg/kg 
and glycopyrolate). Anaesthesia was induced and maintained with propofol 
and remifentanil. In both groups patients were extubated when the TOF-ratio 
was >0.9. The primary outcome measure was the postoperative pulmonary 
function assessed by peak expiratory flow (PEF), forced expiratory volume in 
1 second (FEV1) and forced vital capacity (FVC) and measured with an elec-
tronic portable peak flow meter. Data are presented as mean±SEM.
Results and discussion: Af ter IRB approval and obtaining informed con-
sent, 60 patients were included in the study. Af ter surgery, all the pulmonary 
function tests were considerably impaired in both groups when compared 
to baseline (see Table 1). There was no statistically significant dif ference in 
the decrease in PEF, FEV1 and FVC (expressed as % change from baseline) 
between the deep and the moderate NMB-group (51.3±6.0% vs. 51.5±3.5%; 
P=0.97, 45.2±6.9% vs. 48.8±3.6%; P=0.64, 51.9±3.1% vs. 49.0±4.2%; 
P=0.29, respectively). In the deep NMB-group, 2 patients required postop-
erative non-invasive CPAP vs. 1 patient in the moderate NMB-group (P=0.6). 
No patient needed reintubation af ter surgery.

Pulmonary 
function 

tests
Deep NMB-group P-value Moderate NMB-group P-value

 Pre-
operative

Post-
operative  Pre-

operative
Post-

operative  

PEF (l/min) 314±20 141±15 P<0.0001 276±15 126±0.1 P<0.0001

FEV1 (l) 2.4±0.2 1.1±0.1 P<0.0001 2.2±0.1 1.1±0.1 P<0.0001

FVC (l) 3.0±0.2 1.4±0.1 P<0.0001 2.7±0.1 1.2±0.1 P<0.0001

[Table 1. Pulmonary function tests]

Conclusions: Pulmonary function is significantly impaired af ter laparoscopic 
bariatric surgery irrespective of the NMB-regime as long as NMB is adequate-
ly monitored and reversed at the end of surgery. 
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01AP01-6
Assessment of effect of neuromuscular blockade level on 
surgical and peroperative conditions during low pressure 
laparoscopic cholecystectomy

Yalcin M., Ozcan A., Ozcan N., Basar H., Comak D., Baltaci B.
Ankara Training and Research Hospital, Dept of Anaesthesiology, Ankara, 
Turkey

Background and Goal of Study: Neuromuscular blockade improves surgical 
space conditions in laparoscopic cholecystectomy performed during intraab-
dominal pressures lower than 12 mmHg. Adverse ef fects like abdominal pain, 
nausea, vomiting are seen less during low intraabdominal pressures. In the 
present study, the ef fects of deep neuromuscular blockade on surgical space 
conditions in laparoscopic cholecystectomy performed during low intraab-
dominal pressure were investigated.
Materials and methods: Af ter the approval of the Instutional Review Board, 
six ty ASA 1-3 patients with BMI<35, aged 18-65 years old, scheduled for 
laparoscopic cholecystectomy were enrolled to the study. Patients were ran-
domized into deep (Group D, n=20) and standart neuromuscular groups 
(Group S, n=20) and control group (Group C, n=20). Anaesthesia was in-
duced with propofol 2 mg/kg, fentanyl 1 µg/kg and trachea was intubated 
af ter rocuronium 0,3 mg/kg in all patients. Inhalational anaesthetics were used 
for maintenance of anaesthesia. Neuromuscular monitoring was performed 
using TOF-Watch SX acceleromyograph. In group D additional rocuronium 
0,3 mg/kg was administered af ter intubation and 0,3-0,6 mg/kg to maintain 
TOF 0, PTC<1. In Groups S and C additional rocuronium 0,15 mg/kg was 
administered if the surgical site was assessed as poor by the surgeon or in 
case of 25% recovery in TOF. The surgery was performed at 14 mmHg in-
traabdominal pressure in Group C, and at 8 mmHg in Groups S and D. Four 
point scale and NRS (numeric rating scale) were used to evaluate the surgical 
space conditions. Pain and nausea-vomiting were assessed postoperatively. 
Kruskal-Wallis test was used for statistical analysis. 
Results: ASA score, BMI, BIS, arterial blood pressure and heart rate val-
ues were similar between groups. Surgery was completed at 8 mmHg in-
traabdominal pressure in 18 and 5 patients in Groups D and S, respectively. 
This dif ference was significant between Groups D and S. There was no dif-
ference between Groups C and D according to NRS and four point scale 
scores. These scores were significantly high in Group S compared to Group 
D (p<0,05).
Discussion: Deep neuromuscular blockade provides better surgical condi-
tions in low pressure laparoscopic cholecystectomy operations compared to 
standard neuromuscular blockade. Operations can be performed during low 
intraabdominal pressure by providing deep neuromuscular blockade and the 
adverse ef fects of high pressures can be prevented. 

01AP01-7
Novel selective relaxant binding agent for the reversal of 
pipecuronium and rocuronium induced neuromuscular block 

Fábián Á.I.1, Tassonyi E.1, Csernoch V.1, Fedor M.1, Szente L.2, Fülesdi B.1

1Universit y of Debrecen Clinical Center, Dept of Anaesthesiology & Intensive 
Care, Debrecen, Hungary, 2Cyclolab SA, Research and Development 
Depar tment, Budapest, Hungary

Background and Goal of Study: Residual muscle relaxant ef fect at the end 
of surgery increases the risk of hypoxia, aspiration and pneumonia. Traditional 
reversal of relaxant ef fect with anticholinestherases may result in severe side 
ef fects and cannot be performed in deep levels of neuromuscular block. 
Reversal with sugammadex, the only clinically approved member of a new 
class of drugs called selective relaxant binding agents (SRBAs), is devoid 
of these limitations. However, high cost limits its use for routine reversal. 
Therefore, there is a need to develop cost ef fective SRBAs. We tested the ef-
ficacy of a novel compound, carboxymethyl-gamma-cyclodextrin (CMGCD), 
for the reversal of pipecuronium and rocuronium induced neuromuscular 
block and compared it to the ef ficacy of sugammadex in the rat hemidia-
phragm-phrenic nerve model.
Materials and methods: In accordance with institutional ethics commit tee 
guidelines, male wistar rats were anesthetized with intraperitoneal pentobar-
bital and sacrificed with a bilateral thoracotomy and exsanguination. Then 
the lef t hemidiaphragm and associated phrenic nerve were excised. The 
muscle-nerve preparation was suspended in Krebs-buf fer in a tissue holder 
that allowed independent electrical stimulation of the nerve and muscle. A 

strain gauge was at tached to measure the contraction force of the diaphragm 
muscle af ter muscle relaxant and SRBA administration.
Results and discussion: Dose-response curves were created for pipe-
curonium and rocuronium. The half maximum ef fective concentration (EC50) 
was 1.38 µM for pipecuronium and 7.5 µM for rocuronium. For the reversal 
of the ef fect of pipecuronium (90% single twitch depression) the EC50 for su-
gammadex was significantly smaller than for CMGCD (0.67 µM vs. 10.14 µM; 
p<0.0001). In the case of rocuronium induced neuromuscular block, EC50 for 
sugammadex was significantly smaller than for CMGCD (3.74 µM vs. 35.75 
µM; p<0.0001). Given in equipotent doses, time kinetics for reversal of pipe-
curonium ef fect were not significantly dif ferent for sugammadex and CMGCD 
(mean lifetime of 96.80 s and 99.38 s, respectively; p=0.174).
Conclusion(s): In our ex vivo model CMGCD reversed the ef fect of pipe-
curonium and rocuronium. Sugammadex was more potent than CMGCD, 
but with equipotent doses similar recovery kinetics were obtained. Therefore 
CMGCD is a promising novel SRBA agent that should be further evaluated in 
live animal experiments. 

01AP01-8
Effect of dexamethasone on cisatracurium-induced 
neuromuscular block 

Kim D.W.1, Kim S.H.2, Jung K.T.2, So K.Y.2

1Chosun Universit y Hospital, Dept of Anaesthesiology & Pain Medicine, 
Gwangju, Korea, Republic of, 2Chosun Universit y Medical School, Dept of 
Anaesthesiology & Pain Medicine, Gwangju, Korea, Republic of

Background and Goal of Study: Chronic medication of glucocorticoid, such 
as prednisolone and betamethasone, influence the time course of neuro-
muscular block. There were, recently, reports that a single dose of DEXA 
8 mg, 2 to 3 hr prior to surgery, hastened the recovery profiles of rocuronium. 
However, there is lack of clinical reports on the DEXA ef fect of onset time and 
recovery profiles of cisatracurium. The aim of the present study was to com-
pare the DEXA ef fect on the onset time and recovery profiles of cisatracurium 
in patients premedicated dexamethasone for prophylaxis of PONV according 
to the dif ferent injection time points. 
Materials and methods: Af ter institutional review board approval, a total 
of 117 ASA I and II patients undergoing general anesthesia were allocated 
and randomized using a random number table to 3groups, in which patients 
received DEXA 8mg intravenously 2-3 hours before induction of anesthesia 
(group A, n = 39), just before induction of anesthesia (group B, n = 39), or 
the end of surgery (group C, n = 39). General anesthesia was induced with 
the targeted ef fect-site concentration of propofol and remifentanil, followed 
3 minute later by intubation without aid of neuromuscular blocking agents. 
Neuromuscular function was assessed by acceleromyography of the adduc-
tor pollicis during anesthesia maintenance with remifentanil and propofol. And 
then, all patients received cisatracurium 0.05 mg/kg. We measured and re-
corded the onset time; clinical duration, recovery index, recovery time and 
total recovery time. 
Results and discussion: The onset time was significantly hastened in group 
A compared with group C (p = 0.000), but it was not significantly compared 
with group B (p =0.119). Recovery time and total recovery time were signifi-
cantly hastened in group A compared with group B and group C 
(p = 0.000 vs. P = 0.015, p = 0.000 vs. P = 0.08, respectively). 
Conclusion(s): A single dose of DEXA 8mg hastened the onset time and the 
total recovery time of cisatracurium-induced block by about 15% and 9%,re-
spectively, if administered 2 to 3 hours prior to surgery. Therefore, we have 
to pay at tention to the possibility of an insuf ficient neuromuscular block in 
patients who require the higher dose of dexamethasone preoperatively and 
undergo surgery required deep neuromuscular block. 
References: 
1. Acta Anaesthesiol Scand 2009; 53: 443-8 
2. Eur J Anaesthesiol 2014; 31: 417-22
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01AP01-9
Influence of acute normovolemic hemodilution on the potency 
and time course of action of rocuronium in rabbits 

Kim K.S.1, Lee J.H.2

1Hanyang Universit y Hospital, Dept of Anaesthesiology & Pain Medicine, 
Seoul, Korea, Republic of, 2Dongguk Universit y Hospital, Dept of 
Anaesthesiology & Pain Medicine, Ilsan, Korea, Republic of

Background and Goal of Study: We performed this study to evaluate the 
potency and time course of rocuronium-induced neuromuscular block follow-
ing moderate or severe acute normovolemic hemodilution (ANH) in rabbits. 
Materials and methods: Forty five rabbits were randomly assigned to the 
control (C) group, the moderate ANH (M) group, or the severe ANH (S) group. 
Af ter stabilization of sevoflurane anesthesia, ANH was achieved by drainage 
of arterial blood and an intravenous infusion of 6% hydroxyethyl starch, dur-
ing which hematocrit (Hct) decreased to 26.2 ± 2.5% in the M group and 
17.6 ± 2.2% in the S group. We determined dose-response relationships of 
rocuronium in the three groups and created a time course of the action of 0.6 
mg/kg rocuronium . 
Results and discussion: The 50% ef fective dose (ED50) for rocuronium was 
45% and 50% lower in the M and S groups, respectively, than in the C group 
(50.9 ± 6.3 µg/kg) (P <0.001). The onset time af ter 0.6 mg/kg rocuronium 
was faster in the ANH groups compared with the C group (P <0.001). The du-
ration of neuromuscular block was prolonged by 38% and 43% in the M and S 
groups, respectively, compared with the C group (49.1 ± 6.9 min) (P <0.001).
Conclusion(s): ANH resulted in high potency, rapid onset, and prolonged 
duration of rocuronium. However, the severity of ANH did not alter the potency 
and duration of action of rocuronium. 
Reference: 
Xue FS, Liao X, Liu JH, Zhang YM, An G, Luo LK. Influence of acute normo-
volaemic haemodilution on the dose-response and time-course of action of 
atracurium. Acta Anaesthesiol Scand 2000; 44: 163-9.

01AP01-10
Comparison between TofScan® and TOF-WatchSX®: 
excellent correlation in measuring neuromuscular recovery 

Reis A.1, Schmartz D.1, Clerc-Urmès I.2, Baumann C.2, Fuchs-Buder T.1

1CHU de Nancy, Dept of Anaesthesiology & Intensive Care, Vandoeuvre-lès-
Nancy, France, 2CHU de Nancy, ESPRI-BIOBASE Unit - PARC, Vandoeuvre-
lès-Nancy, France

Background and Goal of Study: TofScan® is a new device dedicated to quan-
titative neuromuscular monitoring, based on a tridimensional piezoelement di-
rectly integrated in a hand-adapter. This should facilitate its use in clinical prac-
tice and reduce artefacts. As no comparison with the current reference device, 
i.e. the TOF-WatchSX® is available, we compared neuromuscular recovery of 
TOF-WatchSX® and TofScan®. The primary endpoint is the recovery of the 
train-of-four (TOF) ratio >0.9, secondary endpoints are recovery to 2 and 4 
TOF responses, a TOF-ratio >0.25 and recovery to the initial control value.
Materials and methods: Af ter ethics commit tee approval and informed 
consent, 41 patients were included and anaesthetized with a target-con-
trolled infusion of propofol and remifentanil. Endotracheal intubation was 
facilitated with a single dose of 0.6 mg/kg rocuronium without reinjection. 
Neuromuscular block was assessed concomitantly with TOF-WatchSX® on 
one hand and TofScan® on the other; at tribution to the dominant hand was 
done by randomization. We calculated sample size with a confidence level 
of 0.99, expected intraclass correlation of 0.9 and distance from correlation 
to limit of 0.09 for the intraclass correlation coef ficient (ICC). The agreement 
between both measurement methods was compared by calculating ICC and 
a Bland-Altman analysis. 
Results: Table 1 shows the ICC, fig 1 a Bland-Altman plot for TOF-ratio >0.9 
and fig 2 median time of neuromuscular recovery.

 Recovery 
of T2

Recovery 
of T4

T4/T1 
>25%

T4/T1 
>90%

Recovery of 
control value

ICC 0.797 0.809 0.904 0.929 0.969

CI 95% 0.646-0.887 0.669-0.894 0.830-0.947 0.873-0.961 0.942-0.983

ICC: Intraclass correlation coef ficient; CI: confidence interval
[Table 1]

[Fig 1]

    
[Fig 2]

Conclusion: Based on their excellent correlation and reliability, neuromuscu-
lar recovery parameters measured by TofScan® and TOF-WatchSX® may be 
interchangeable.
Reference: 
Anaesthesia 2009,64(1):82-9 

01AP01-11
Residual neuromuscular block a myth or a real risk 

Ortega M., Abellan C., Albajar A., Gomez-Paratcha B., Castello P., 
Arango S.
Hospital Universitario Puer ta de Hierro de Majadahonda, Dept of 
Anaesthesiology & Pain Medicine, Majadahonda, Spain

Background and Goal of Study: Incomplete recovery of neuromuscular 
function may impair pulmonary and upper airway function and may contribute 
to adverse respiratory events in postanaesthesia care unit (PACU). The target 
of this study was to investigate the incidence of residual neuromuscular block, 
defined as Train of four (TOF)<0,9, in our PACU. Other outcome was to evalu-
ate its association with critical respiratory events.
Material and methods: Prospective cohort study was set up in our PACU. 
During 2 months we studied 50 patients from 21 to 91 years old. Patients 
were submit ted to scheduled non-cardiac, non-pulmonary and non-intracra-
nial surgery. TOF were quantified on arrival to the PACU. Other outcomes we 
took in account were temperature, perioperative variables, critical respiratory 
events and use of reversal drugs and type (atropine + neostigmine (A/N) or 
sugamadex (SGMDX)).
Results and discussion: In 44% [IC95(0,3-0,58%)]of the cases reversal drugs 
were used, A/N in 72,7% [IC95%(63,7-81,7%)] and 27,3% [IC95(15,3-39,3%)]
use SGMDX. TOF<0,9 were found in 42% [IC95(0,28-0,56%)], but if SGMDX 
was administered any of the patient presented residual neuromuscular block. 
11 respiratory critical events happened, 7 of them had not received any rever-
sal drug, 3 of them were treated with A/N and 1 with SGMDX. 10 of 11 respira-
tory critical events happened when TOF<0,9. If hypothermia was presented 
66% [IC95(53-79%)] had a TOF<0,9 and all of extreme TOF values were re-
ported in this group. Moreover, 9 of the 11 respiratory events happened in 
hypothermia. 

Bland-Altman: Recovery to T4/T1 > 0.90

Neuromuscular recovery: Median time to recovery
of 1st, 2nd, 3rd, 4th twitch and control value
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Conclusion and Discussion: Residual neuromuscular block was a real 
problem in PACU and it was associated to most of critical respiratory events. 
Moreover, in hypothermia incidence of residual neuromuscular block was 
High. 
We did not take in account the stay in the PACU and clinical course af ter 
PACU, so the morbi-mortality of our patient was unknown. We did not know 
dosage of opioids during surgery or in the PACU, so its influence in respira-
tory events it was also unknown. 
Learning points: Respiratory critical events were one of the most important 
complications in the PACU and might be associated to residual neuromuscu-
lar block. Hypothermia should be considered as a risk to respiratory critical 
events. TOF was an essential tool in the operating room, as pulse oximetry. 

01AP02-1
Reversal of neuromuscular block by sugammadex preserves 
airway reflexes better than that by neostigmine 

Kokkinis K., Poulaki S., Aroni P., Lili H., Tragou A.
General Hospital of Aigio, Dept of Anaesthesiology, Aigio, Greece

Background and Goal of Study: Residual neuromuscular blockade is a seri-
ous complication following the use of neuromuscular blocking drugs. Reversal 
of neuromuscular block is therefore recommended to ensure muscle function 
recovery. The aim of this study was to assess the restoration of protective air-
way reflexes af ter reversion of rocuronium-induced neuromuscular blockade 
either by sugammadex or neostigmine.
Materials and methods: Af ter institutional approval and informed consent, 50 
patients scheduled to undergo abdominal surgery under propofol-remifentan-
yl-rocuronium anaesthesia participated in our study. 
All patients were given writ ten description of the swallowing test preoperative-
ly. Each patient was given 20ml of water to swallow 30min before anaesthesia 
induction. All of them swallowed these 20ml without coughing or drooling. 
Patients with dif ficulties in swallowing and neuromuscular diseases were ex-
cluded.
Patients were randomly allocated in two groups (A & B) of 25 patients each. 
The neuromuscular function was monitored using accelerometry (TOF-Watch 
SX). At the end of surgery and when response reached a TOF score of 2, all 
group A patients received sugammadex 2mgr/kg and all group B patients 
neostigmine 0.05mgr/kg plus atropine 0.02mgr/kg. Anaesthesia drugs were 
discontinued and later on patients were extubated.
Af ter extubation, each patient was checked for appropriate response to com-
mand. Ten minutes af ter each patient responded appropriately to command, 
he/she was asked to swallow 20ml of water. The swallowing was deemed to 
be successful if there was neither coughing nor drooling. If it was unsuccess-
ful, the patient repeated the test at 15, then at 20, 25 and finally 30min until 
successful swallowing.
Results and discussion: The demographics did not dif fer between the two 
groups. 
At 10 min af ter responding to command 24/25 patients given sugammadex 
and 10/25 patients given neostigmine drank the 20 ml of water without cough-
ing or drooling (p<0.001)
At 15 min 25/25 given sugammadex and 16/25 given neostigmine drank the 20 
ml of water without coughing or drooling (p<0.002)
At 20 min 25/25 given sugammadex and 22/25 given neostigmine drank the 
20 ml successfully (p=0.235)
At 25 min all patients in both groups drank the 20 ml successfully.
Conclusion: Reversal of neuromuscular block by sugammadex results in 
earlier return of protective airway reflexes compared to that of neostigmine. 

01AP02-2
Reversal of neuromuscular blockade with sugammadex 
in type 2 diabetic patients 

Armendariz-Buil I., Lobato-Solores F., Varela N.
Hospital San Pedro, Dept of Anaesthesiology & Pain Medicine, Logroño, 
Spain

Background and Goal of Study: There are very few studies on the pharma-
codynamics of neuromuscular blockers in diabetic patients. Our goal was to 
analyze neuromuscular block reversal with sugammadex in type 2 diabetics 
compared with non-diabetic individuals, following rocuronium administration 
at usual doses.
Materials and methods: Prospective observational study. A total of 67 pa-
tients [33 diag- nosed with type 2 diabetes (T2DM group) and 34 non-dia-
betics (control group)] were enrolled. Muscle relaxation was induced with 
rocuronium at usual doses (0.6 mg/kg plus maintenance boluses of 0.15 mg/
kg), and neuromuscular block was monitored through the surgical procedure. 
At the end of the operation, upon return of the second response (T2) to the 
train of four (TOF), sugammadex was administered at a dose of 2 mg/kg. 
Primary endpoint: time from sugammadex administration to TOF ratio ≥ 0.9 
(T2-TOF90) and TOF ratio ≥ 0.7 (T2-TOF70). Secondary endpoints: onset 
time,time to return of the first response (T1) to theTOF. 
Results and discussion: No statistically significant dif ferences(p=0.797) 
in reversal with sugammadex (T2-TOF90) were recorded between T2DM 
group and control group (162.27s versus 156.32s).Likewise,there were no 
dif ferences in the remaining pharmacodynamic variables analyzed (onset 
time,reappearance of T1 and T2-TOF70). 
Considering that previous studies have shown an increased risk of residual 
neuromuscular block in diabetic patients, sugammadex, combined with care-
ful monitoring of neuromuscular block and good dosing of the aminosteroid 
relaxant, can be very useful for preventing residual block. 
Conclusion(s): Sugammadex reversal at usual doses in diabetic patients 
shows no dif ferences versus general population. This drug is therefore use-
ful for preventing residual neuro- muscular block in the diabetic population. 
References: 
1. Saitoh Y, Hattori H, Sanbe N,et al. Reversal of vecuronium with 
neostigmine in patients with diabetes mellitus. Anaesthesia 2004;59: 750-4. 
2. Armendariz-Buil I, Lobato-Solores F, Aguilera-Celorrio L, et al. Residual 
neuromuscular block in type II diabetes mellitus af ter rocuronium: a 
prospective observational study. Eur J Anaesthesiol 2014;31: 411-6. 
3. Nitahara K, Sugi Y, Shigematsu K, et al. Recovery of train-of-four ratio 
to 0.70 and 0.90 is delayed in type 2 diabetes with vecuronium-induced 
neuromuscular block. 
Eur JAnaesthesiol 2013;30:80-4. 

01AP02-3
The interaction between sugammadex and dexamethasone 
in the rocuronium induced neuromuscular blockade in the rat 
hemidiaphrqgm preparation 

In J.1, Choi H.R.2, Kim Y.B.3, Lee S.4, Yang H.S.5, Asan Neuromuscular 
Physiology Research Team in the Asan Institute of Life Science
1Dongguk Universit y Ilsan Hospital, Dept of Anaesthesiology & Pain 
Medicine, Goyang, Korea, Republic of, 2Seoul Paik Hospital, Inje Universit y 
College of Medicine, Dept of Anaesthesiology & Pain Medicine, Seoul, 
Korea, Republic of, 3Gachon Universit y of Medicine and Science, Dept of 
Anaesthesiology & Pain Medicine, Incheon, Korea, Republic of, 4Sang-gye 
Paik Hospital, College of Medicine, In-Je Universit y, Dept of Anaesthesiology 
& Pain Medicine, Seoul, Korea, Republic of, 5Asan Medical Center, Ulsan 
Universit y, College of Medicine, Dept of Anaesthesiology & Pain Medicine, 
Seoul, Korea, Republic of

Background and Goal of Study: Sugammadex (Suga) reverses rocuronium-
induced neuromuscular blockade (NMB) by encapsulating free rocuronium 
molecules in the plasma. Among drugs used in anesthesia, dexamethasone 
(Dexa) is frequently used for treating or preventing postoperative nausea, 
vomiting, and pain. Because the structure of Dexa is similar to that of steroidal 
NMB agents, Suga might bind Dexa rather than NMB agents. We investigated 
the ef fect of Dexa concentrations on Suga reversal.
Materials and methods: Rat phrenic-nerve hemidiaphragm preparations 
were allocated randomly into 12 groups (n = 10, each), and stimulated by 
train-of-four (TOF). Af ter complete rocuronium-induced NMB had achieved, 
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Dexa (0, 0.5, 5, or 50 µg/ml) was added to the preparations, and Suga (a 
single, half-and-half q 30 min, or half-and-quarter q 30 min of rocuronium-
equimolar Suga) was then added to reverse NMB. We measured TOF ratio 
(TOFr), recovery time to TOFr >0.9, T1 height, and recovery index for 60 min.
Results and discussion: Dexa 50 µg/ml delayed the recovery time to TOFr 
>0.9 in the case of half-and-half dose of Suga (*P <0.01, vs. 0, 0.5, 5 µg/ml).

  Dexa 0 ug/
ml

Dexa 0.5 
ug/ml

Dexa 5 ug/
ml

Dexa 50 
ug/ml

Single dose of 
sugammadex

Recovery time 
(min) to TOFr 
> 0.9

24.5±2.7 23.8±1.6 26.6±2.5 32.4±2.7

Single dose of 
sugammadex

Recovery time 
(min) to 95% T1 
height

17.9±1.6 15.8±1.0 16.2±1.1 20.8±1.2

Single dose of 
sugammadex Recovery index 5.3±0.5 6.9±0.6 6.5±0.7 7.8±0.5

Half-and-
half dose of 
sugammadex

Recovery time 
(min) to TOFr 
> 0.9

14.9±2.0 11.8±1.1 12.4±1.6 23.5±2.3*

Half-and-
half dose of 
sugammadex

Recovery time 
(min) to 95% T1 
height

8.1±1.0 7.0±1.0 7.2±0.6 12.1±1.6

Half-and-
half dose of 
sugammadex

Recovery index 3.9±0.7 3.4±0.4 3.2±0.2 5.3±0.7

Half-and-
quarter dose of 
sugammadex

TOFr at 30 
minutes 0.68±0.07 0.49±0.08 0.46±0.06 0.17±0.04*

Half-and-
quarter dose of 
sugammadex

TOFr at 60 
minutes 0.79±0.04 0.63±0.07 0.62±0.05 0.28±0.05*

[Table 1. Data are expressed as mean±SEM]

The recovery time to 95% T1 height and recovery index did not show signifi-
cant dif ference even in various Dexa concentrations. In the experiment using 
a half-and-quarter dose of Suga, TOFr in the Dexa 50 µg/ml group was signifi-
cantly lower than those in other groups until 60 min had passed (*P <0.01).

[Fig. 1. Data are expressed as mean±SEM]

Conclusion(s): High-dose Dexa pretreatment will delay a complete recov-
ery from NMB with rocuronium-equimolar Suga, and suppress a recovery of 
TOFr with reduced dose of Suga. Therefore, neuromuscular monitoring and 
adequate dose of Suga is recommended in high-dose Dexa pretreated cases. 

01AP02-4
Sugammadex associated severe and persistent bradycardia. 
A complication to fear? 

Reis L., Bezerra C., Paulino G., Chumela T., Fino C., Reis L.
Hospital Espirito Santo de Évora EPE, Dept of Anaesthesiology, Évora, 
Por tugal

Background: Sugammadex is a selective binding agent that ensures a safe, 
quick and ef fective reversal of neuromuscular block with rocuronium and ve-
curonium. However, hypersensitivity reactions and arrhythmias have been re-
ported af ter its use, with bradycardia being an extremely rare complication1. 

Our case reports a severe and persistent bradycardia immediately following 
sugammadex administration.
Case report: A 55 year-old female patient, obese (BMI of 31 kg/m2), classi-
fied as ASA II, underwent an emergent ureterorenoscopy due to symptomatic 
lithiasis. No history of heart disease or drug use was reported. The electrocar-
diography and blood tests were normal. Vital signs were stable immediately 
before the procedure. A balanced general anaesthesia was performed with 
ASA standard monitoring and BIS®. Induction: fentanyl (0.15 mg), propofol 
(200 mg), rocuronium (90 mg); maintenance: sevoflurane 2% (MAC-1). Vital 
signs were stable during the procedure. At the end of the surgery, 2 mg.Kg-1 
of sugammadex were administered af ter T2 on TOF (Train of Four). Af ter 2 
minutes, she suddenly developed bradycardia (HR <30 bpm) resistant to 0,5 
mg of atropine. Only when the atropine dose had reached 3 mg (in repeated 
boluses of 0,5 mg), the bradycardia recovered (HR - 70 bpm). The 12 lead 
electrocardiography and transthoracic echocardiogram were normal, before 
extubation. The postoperative period was unevent ful and she was discharged 
at the third day. 
Discussion: The mechanism that associates sugammadex with the occur-
rence of arrhythmias is still unclear. There are few literature reports1,2 which 
correlate the occurrence of arrhythmias with the administration of this agent: 
auricular fibrillation, atrioventricular block, prolongation of the QT interval, 
one case of asystole following administration of 4 mg.Kg-1 and another one 
of atropine resistant bradycardia similar to the one described. In our case, 
the bradycardia was most likely caused by the use sugammadex, since it oc-
curred on a patient without history of cardiac disease or drug use and both 
electrocardiogram and blood biochemistry were normal.
References: 
1. Bilgi M, et al. Int J Sci and Public Health. 2014; 3(3): 372-374;
2. Puhringer FK, et al. Anesthesiology. 2008;109(2):188-97.
Learning points: The patient’s vital signs should be carefully monitored dur-
ing and af ter the reversal of the neuromuscular blockade with sugammadex. 
If bradycardia occurs, treatment with atropine must be promptly carried out. 

01AP02-5
Does dexamethasone diminish sugammadex reversal of 
neuromuscular block? 

Rezonja K.1, Pozar-Lukanovic N.1, Mars T.2, Jerin A.3, Kozelj G.4, Sostaric M.1

1Universit y Medical Centre Ljubljana, Dept of Anaesthesiology & Intensive 
Care, Ljubljana, Slovenia, 2Facult y of Medicine, Universit y of Ljubljana, 
Institute of Pathophysiology, Ljubljana, Slovenia, 3Universit y Medical Centre 
Ljubljana, Institute of Clinical Chemistry and Biochemistry, Ljubljana, 
Slovenia, 4Facult y of Medicine, Universit y of Ljubljana, Institute of Forensic 
Medicine, Ljubljana, Slovenia

Background and Goal of Study: Sugammadex selectively reverses neu-
romuscular block (NMB), however, it can interact with other drugs, like glu-
cocorticoids, by displacing or capturing them. These structurally resemble 
aminosteroid muscle relaxants and show potential for inter ference in the 
action of sugammadex, as previously shown in in-vitro biological models. A 
prospective single-blinded randomized clinical trial was designed to further 
explore the significance of these interactions.
Materials and methods: Sixty-five patients were included. NMB was as-
sessed using repetitive train-of-four stimulation (TOF), with rocuronium used 
to maintain the desired NMB depth. NMB reversal of the TOF ratio to ≥0.9 at 
the end of anesthesia was achieved using sugammadex. The patients were 
randomized to control and dexamethasone (0.15 mg/kg, IV) group prior to su-
gammadex administration. Blood samples were taken before and af ter NMB 
reversal, for plasma dexamethasone (dexamethasone group) and rocuronium 
(both groups) determination. The primary endpoint was time from sugam-
madex administration to NMB reversal. Secondary and tertiary endpoints in-
cluded the ratios of the dexamethasone and rocuronium concentrations af ter 
NMB reversal versus before sugammadex administration. 
Results and discussion: The administration of dexamethasone did not delay 
NMB reversal by sugammadex (P = 0.760). The ratio between the rocuronium 
concentrations af ter NMB reversal versus before sugammadex administration 
was significantly af fected by sugammadex dose (Beta = -0.375; 
P = 0.004), while it was not af fected by dexamethasone (Beta = -0.186; P = 
0.131). There was a significant drop in plasma dexamethasone af ter sugam-
madex administration and NMB reversal (P <0.001); however, there was no 
significant ef fect of sugammadex dose (P = 0.729) or time between blood 
samples (P = 0.524). The rise in plasma rocuronium and drop in plasma 
dexamethasone af ter sugammadex administration appears not to be a direct 
consequence of the displacement interaction between dexamethasone and 
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sugammadex. This discrepancy between in-vitro and in-vivo models might be 
due to the lower dexamethasone concentration achieved in human, as well 
as to the intrinsic factors that influence the pharmacology of both drugs in 
human, such that clinically, the consequences of their interactions become 
negligible.
Conclusion(s): Dexamethasone does not diminish the reversal of NMB by 
sugammadex in anesthetized patient. 

01AP02-6
The availability and free use of sugammadex affects the choice 
of the neuromuscular blocking agent (NMBA) and the cost of 
neuromuscular blockade in general anaesthesia 

Ypsilanti E., Ftikos P., Sotiriou K., Karoni A., Plesia E.
General Hospital Evagelismos, Dept of Anaesthesiology, Athens, Greece

Background and Goal of Study: Aim of the present study was to investigate 
the degree in which the free use and availability of sugammadex af fects the 
choice of the NMBA used, the total consumption of rocuronium, as well as the 
cost of the induction and the reversal of neuromuscular blockade in a large 
general hospital. 
Materials and methods: Following the Ethics Commit tee’s approval, we re-
corded the kind and the total dosage of NMBAs used, in all but cardiotho-
racic, elective procedures, over a week’s time, during which sugammadex 
was available without any limitations in its use (Group 1). This was followed 
by a week’s period, during which sugammadex was withdrawn from clinical 
practice, due to artificial shortage in the drug’s stock (Group 2), and the same 
parameters were recorded. 
Finally, we compared the total cost of induction and reversal of neuromuscu-
lar blockade, between the two groups. All medical and nursing staf f but the 
authors, were blinded to the study. 
Results and discussion: 97 out of 111 patients of Group 1 received rocuroni-
um whereas only 14 received cis-atracurium. The reversal of neuromuscular 
blockade in the patients that received rocuronium took place with sugamma-
dex in 96 patients and, only 1 patient received neostigmine. The total amount 
of rocuronium used in this group was 7140mg whereas that of cis-atracurim 
256mg. Regarding the reversal agent in this group, suggamadex was used 
in a total amount of 21500mg and neostigmine in a total quantity of 37,5 mg. 
In 45 out of 110 patients of Group 2 rocuronium was administered and the 
rest 65 of them received cis- atracurium. In this Group for the reversal of neu-
romuscular blockade suggamadex was administered in only 12 patients, a 
number significantly statistically smaller( p<0.005) respectively to Group 1. 
The rest 98 patients received neostigmine. The total amount of rocuronium 
used during this week was 3080 mg and that of cis-atracurium was 1204 mg, 
whereas 2450 mg of suggamadex and 247,5 mg of neostigmine where used. 
Based on the prices of these pharmacological agents in Greece the total cost 
of induction and reversal of neuromuscular blockade in Group 1 was 6.832,71 
eu whereas in Group 2 was 941,83 eu.
Conclusion(s): The availability and free use of sugammadex for the reversal 
of neuromuscular blockade af fects the choice of MNBA in favor of rocuronium 
with statistical significance. This practice causes a sevenfold rise in the cost of 
anesthesia due to neuromuscular blockade and reversal. 

01AP02-7
Sugammadex overdose? Randomized trial with 1 
or 2 mg/kg of sugammadex to reverse moderate 
rocuronium-induced neuromuscular blockade 

Fernández-Candil J.1, Moltó L.1, López-Argüello E.1, Benítez-Cano A.1, 
Poves I.2, Santiveri X.1

1Parc de Salut Mar, Dept of Anaesthesiology, Barcelona, Spain, 2Parc de 
Salut Mar, Dept of Surgery, Barcelona, Spain

Background and Goal of Study: The use of neuromuscular blocking agents 
has proved to be beneficial during general anesthesia. However, once the 
patient has been extubated, residual neuromuscular blockade becomes an 
undesirable and harmful ef fect1. Sugammadex has proved to be a useful tool 
against rocuronium-induced residual neuromuscular blockade.
The aim of this study is to demonstrate whether the use of intraoperative moni-
toring allows dose adjustment not only of rocuronium but also of sugamma-
dex.

Materials and methods: We designed a randomized, single-center, double-
blind trial. Af ter approval by the ethics commit tee, 40 patients scheduled for 
elective laparoscopic cholecystectomy under general anesthesia were in-
cluded.
Neuromuscular blockade (NMB) was monitored using ulnar nerve stimulation 
and acceleromyography. 
Patients received intravenous propofol, fentanyl and rocuronium (0.6 mg/
kg) for induction followed by propofol and fentanyl maintenance anesthesia. 
Low doses of rocuronium (0.15 mg/Kg) were used to maintain NMB. Patients 
were randomly allocated to receive sugammadex from a syringe with 20 mg/
ml (control group) or 10 mg/ml (study group). Af ter the surgical closure, the 
anesthesiologist used on-label dosage of sugammadex (2 mg/kg) for the re-
versal of moderate NMB, assuming they were administrating the 20 mg/ml 
concentration in all cases. Those patients with profound NMB were excluded. 
Time to recovery of the train-of-four ratio (T4/T1) to 0.9 was recorded.
Statistical analysis was performed using Student’s t-test, Fisher’s test and lin-
ear regression. 
Results and discussion: Finally, a total of 34 patients were included (18 in 
control group and 16 in study group). No statistically significant dif ferences 
between groups were found neither in demographic data nor in NMB. Af ter 
sugammadex, T4/T1 recovered to 0.9 was 3,1 ±1,7 minutes in control group 
and 3,6 ±1,7 minutes in study group (p>0.05). No sugammadex adverse ef-
fects were observed.
Reversal of moderate NMB by sugammadex can be achieved with lower dos-
es (1 mg/kg) than those recommended on-label by using intraoperative NMB 
monitoring. These doses do not increase the time needed to reverse NMB. 
The monitoring guided administration of sugammadex could reduce costs 
and allow a more extended use of the drug.
Conclusion: Reversal of moderate NMB by sugammadex can be achieved 
with lower doses than those recommended by using intraoperative NMB 
monitoring.
Reference: 
Murphy G. Min Anest 2006; 72: 97-109 

01AP02-8
Prolonged recovery time of PTC1 to TOF ratio100% from 
rocuronium-induced muscle relaxation in patients with severe 
chronic kidney disease af ter receiving sugammadex in 
sevoflurane anaesthesia 

Maeyama A., Nagasaka H., Matsumoto N.
Saitama Medical Universit y Hospital, Dept of Anaesthesiology, Irumagun 
Saitama, Japan

Background and Goal of Study: It is well known that renal dysfunction, esti-
mated by plasma creatinine concentrations, increased the risk of residual neu-
romuscular block (RNMB) induced by rocuronium and that there are possibly 
no relationships between the dose of Sugammadex (SGDX) and recovery 
from neuromuscular block under renal dysfunctions under various degrees. 
However, there are no reports, based on the renal function estimated by 
Glomerular Filtrating Ratio (eGFR), on the relationship between RNMB and 
renal dysfunction under Sevoflurane (SEV) anaesthesia. In this study, we ex-
amined the ef fect of the SGDX towards the rocuronium in patients under SEV 
anaesthesia was evaluated by comparing the time required for recovery by 
determining the time interval between Post tetanic count (PTC)1 and Train of 
four (TOF) ratio 100% using TOF monitoring. 
Materials and methods: Twenty-nine adult patients who underwent surgery 
under general anaesthesia at our hospital were included in this study. We di-
vided the patients into two groups: the R group, who had eGFR of less than 
15 and thus severe CKD(n =14): and the N group, who had eGFR of more 
than 90 and thus normal renal function (n =15). Anaesthesia was induced in 
both groups with 2 mg/kg propofol and 0.8 mg/kg rocuronium for tracheal 
intubation and maintained with SEV anaesthesia. PTC1 state was sustained 
by administration of an appropriate dosage of rocuronium. Af ter confirming 
the PTC1 value at the end of the surgery, pure oxygen was administered, 
and 4 mg/kg SGDX was then intravenously injected over 5s. The time interval 
between PTC1 and TOF ratio100% was measured. We used the TOF- watch 
(T.X.) SX (Organon Ltd., Ireland). The results are expressed as mean±SD. 
Date were analyzed with one-way ANOVA. A p value of <0.05 was considered 
statistically significant.
Results and discussion: Following SGDX administration, the mean (±SD) 
time to recovery of PTC1 to TOF ratio 100% was increased to 447±268s in the 
R group compared with 185±118s in the N group; this dif ference was statisti-
cally significant (p =0.0016). 
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Conclusion(s): The muscle relaxation recovery time interval from PTC1 to 
TOF ratio 100% was prolonged in patients with severe CKD compared to pa-
tients with normal kidney function during recovery from rocuronium following 
SEV anaesthesia when using SGDX. Thus, we recommend that rocuronium 
should be used with caution in patients with severe CKD during SEV anaes-
thesia.

01AP02-9
Sugammadex use, lower abdominal surgery, and female sex 
are factors for early extubation af ter gastrointestinal surgery 

Takagi S., Ito S., Higuchi H., Zhang K., Ozaki M.
Tokyo Women’s Medical Universit y, Dept of Anaesthesiology, Tokyo, Japan

Introduction: This study aimed to assess the characteristics of patients who 
received neuromuscular blockade (NMB) reversal agents (sugammadex or 
neostigmine) during recovery from anesthesia af ter surgery and to identify 
predictors of early and late extubation.
Methods: This was a retrospective study using an automatic anaesthesia re-
cording system to extract 3294 patients who received general anaesthesia 
and rocuronium for gastrointestinal surgery.
Patients were divided into two groups. The early extubation group (Early 
group) comprised patients who required less than 15 minutes from comple-
tion of surgery until extubation. The late extubation group (Late group) re-
quired 15 minutes or more.
Patient characteristics that dif fered significantly between groups were used 
as the exploratory variables for the logistic regression model for two variables, 
and the odds ratio and 95% confidence interval (CI) for each characteristic 
were calculated. When collinearity was observed between two variables, ei-
ther of them was deleted. P values of less than 0.05 were considered statisti-
cally significant.
Results: Of the 3294 patients, 2478 were included in the analysis (259 pa-
tients in the Early group and 2219 patients in the Late group).
Independent significant predictors for early extubation were obtained by cor-
recting for patient characteristics that dif fered significantly between groups. 
Multivariable logistic regression analysis indicated that female sex (odds ratio 
= 0.71 [95% CI: 0.55 to 0.93]; p<0.05), lower abdominal surgery (odds ratio 
= 0.63 [95% CI: 0.48 to 0.84]; p<0.01), and use of sugammadex (odds ratio 
= 0.74 [95% CI: 0.56 to 0.98]; p<0.05) were independent predictors for early 
extubation.
Discussion: Independent predictors of early extubation included female sex 
and lower abdominal surgery, neither of which can be controlled. The find-
ings of this study suggest that appropriate management of residual muscle 
relaxation by monitoring muscle relaxation or other measures can promote 
early extubation.
Conclusion: For achievement of early extubation, recovery from muscle re-
laxation is important and proper use of sugammadex facilitates recovery. 

01AP02-10
Severe bradycardia and asystolia associated with sugammadex 

Oliveira C., Simões V., Spencer L., Marques C., Poeira R., Casteleira M.
Centro Hospitalar Lisboa Central, EPE, Dept of Anaesthesiology, Lisboa, 
Por tugal

Background: Sugammadex is a selective relaxant binding agent, recently 
introduced to reverse neuromuscular blockade induced by rocuronium and 
vecuronium. Its ef ficacy and safety are well demonstrated in multiple clinical 
trials, being severe cardiac adverse events a rarity (<1%)1.
We present a case of severe bradycardia followed by asystolia immediately 
af ter intravenous sugammadex administration.
Case report: A 54-year-old male patient admit ted in the emergency depart-
ment with an incarcerated umbilical hernia was scheduled for urgent hernior-
raphy. He had a past history of hypertension, dyslipidemia and obesity and 
no other cardiac diseases or allergies. Preoperative electrocardiography and 
blood biochemistry were normal.
Rapid sequence induction was achieved with fentanyl, propofol and succinyl-
choline. Anaesthesia was maintained with desflurane, neuromuscular block-
ade was achieved with rocuronium and surgery proceeded unevent fully. At 
the end of the procedure we monitored neuromuscular blockade and 200mg 
intravenous sugammadex were administered. Approximately 30 seconds fol-

lowing the administration, patient developed marked bradycardia (30 beats/
min) followed by asystolia. Chest compressions were initiated and 1mg in-
travenous atropine was immediately administrated. In about one minute the 
patient was in sinus rhythm (63 beats/min), without the need of any other 
therapeutic intervention. When spontaneous ventilation was achieved patient 
was extubated and moved to the postoperative care unit. Patient remained 
stable during hospital stay and was discharged 48h later.
Discussion: In rare instances marked bradycardia, and occasionally cardiac 
arrest, may be observed within minutes af ter the administration of sugamma-
dex1. As far as we know, there’s just one case reporting severe bradycardia 
induced by sugammadex2. It is known that disturbance in cardiac conduc-
tance can occur but no cases of arrhythmia have been reported. Cases of 
cardiovascular collapse have been described in the context of hypersensitiv-
ity reactions and never as a cardiac side ef fect3.
References: 
http://www.ema.europa.eu
Bilgi M, Abdullah D, Akkaya A et al. Int J Med Sci Public Health 
2014;3(3):372-374
Tsur A and Kalansky A. Anaesthesia 2014;69:1251-1257
Learning points: Our case is a reminder that cardiac arrest is a rare but pos-
sible side ef fect of sugammadex and that awareness must be raised for a 
successful outcome. 

01AP02-11
Sugammadex reversal of inadvertent subcutaneous injection 
of rocuronium - a case report 

de Oliveira A.C., Gonçalves Savoia V., Pinho Mendes Pereira A.C.
National Cancer Institute, Dept of Anaesthesiology, Rio de Janeiro, Brazil

Background: Drug-related errors are estimated to occur in one out of five 
doses given to patients in hospitals1, and are one of the most common an-
aesthetic blunders. Supportive care is the mainstay of treatment, however, 
specific reversal of the of fending agent should be added whenever feasible. 
Errors comprising wrong routes of administration add to the pharmacokinetic 
complexity of treatment and raise safety concerns. We present a case of in-
advertent rocuronium injection; the first we have knowledge of in which it was 
given subcutaneously.
Case report: A 78 year-old female patient was scheduled for reconstruc-
tive facial plastic surgery under sedation. There was no history of allergies. 
Sedation was started with an IV loading dose of dexmedetomidine, lidocaine 
and magnesium sulphate, and multiple facial nerve blocks were performed 
with a total dose of 10 ml of 2% lidocaine, prepared just prior to surgery by 
the at tending anaesthetist.
Within 10 minutes of block onset the patient became tachycardic, hyperten-
sive and showed signs of respiratory discomfort and desaturation in room 
air, and mislabelling of the local anaesthetic syringe was presumed af ter an 
empty vial of rocuronium was found onto the medication cart. She was treat-
ed with 400 mg of IV sugammadex. A T4/T1 relation of > 90% in a train of four 
test was obtained within ten minutes, and symptoms abated. There were no 
further signs of muscular fatigue or dyspnea during four hours of observation 
in PACU.
Discussion: Rocuronium reversal by sugammadex is well established, how-
ever, its two hours half-life2 might become a concern should recirculation 
occur, as is plausible af ter an unduly subcutaneous injection. In our case, 
blockade installation was slow, and was successfully managed with a single 
dose of sugammadex. More studies are still needed to establish the optimal 
dosing regimen in other resemblant cases.
References: 
1. Barker KN et al. Arch Intern Med 2002; 162:1897-1903.
2. Bridion (sugammadex) prescribing information. MSD, UK, 2015.
Learning points: Inadvertent drug injection is one of the most common 
causes of anaesthetic misadventures, and incurs in significant morbidity. 
Anaesthetists ought to keep a high index of suspicion when faced with in-
compatible or unexpected drug reactions, as failure to link those to equivocal 
drug administration might be potentially fatal. In a sole case, a single dose of 
sugammadex proved to be ef fective for complete reversal of subcutaneously 
injected rocuronium. 
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01AP03-1
Reverse Takotsubo cardiomyopathy in the setting of acute 
abdomen 

Legga A.E.1, Manousakis S.2

1County General Hospital of Agios Nikolaos, Dept of Anaesthesiology, Agios 
Nikolaos, Greece, 2County General Hospital of Agios Nikolaos, Dept of 
Cardiology, Agios Nikolaos, Greece

Background: Reverse Takotsubo is a variant of the classic cardiomyopathy of 
transient lef t ventricular apical ballooning but typically presents at a younger 
age and is always associated with an emotional or physical stress as a trigger.
Case report: We report a case of a 32-year-old woman,with insignificant past 
medical history, presenting at the emergency department with acute pain at 
the abdomen and emesis. Preoperative evaluation included 12 lead electro-
cardiogram which revealed ST-depressions and T-wave inversions in precor-
dial leads.Troponin T Hs, Cardiac Brain Natriuretic peptide and Creatinine 
Kinase-MB were elevated. The patient complained of severe pain at the abdo-
men with no dyspnea, chest pain or signs of heart failure. 
Transthoracic echocardiogram revealed severe hypokinesis of the basal and 
mid segments of the heart and preserved contractility of the apex with an esti-
mated ejection fraction of 35%. There was also small pericardial ef fusion. The 
patient had had a transthoracic echocardiogram during her pregnancy, two 
months ago, which was normal. Anaesthesia was unevent ful using invasive 
monitoring of the arterial blood pressure, cardiac output and stroke volume 
variation monitoring to guide our fluids intraoperatively. Postoperatively the 
patient went to the coronary care unit. She had full cardiological recovery 
af ter fif teen days.
Discussion: Emergency laparotomies are associated with high rates of post-
operative complications and death with a one month mortality rate of 15%. 
In an emergency situation it is easy to underestimate routine clinical findings 
such as changes in the ECG, especially when the patient is in pain, young, 
previously well and fit. Even P-Possum score would underestimate the in-
dividualised needs of our patient who needed specialised monitoring and 
cardiological post operative care. Takotsubo syndrome and its variants are 
referred more of ten in the literature and have a strong relation with excess of 
catecholamines and stress hormones.
Learning points: There is a need for anaesthetists to be vigilant regarding 
Takotsubo syndrome because this warrants for dif ferent perioperative man-
agement. 

01AP03-2
A case report on a patient with Wolff-Parkinson-White 
syndrome presenting for scoliosis surgery 

Ng E.-L., Pillay N., Lim S.-L.
KK Women’s and Children’s Hospital, Dept of Anaesthesiology, Singapore, 
Singapore

Background: Wolf f-Parkinson-White syndrome (WPW) is a congenital syn-
drome with an increased risk of malignant tachyarrythmias and sudden car-
diac death[1]. Inappropriate treatment of this syndrome can quickly cause 
clinical deterioration[2]. Unfamiliarity with this rare condition (0.1-0.3% of 
population)[3] and dif ficult resuscitation in the prone position could further 
worsen outcomes. 
Case report: We report a 16 year-old girl with WPW and Down syndrome 
who underwent scoliosis surgery. She was subjectively asymptomatic af ter 
the first episode of tachyarrhythmia, had no electrophysiologic study done, 
and was not on antiarrhythmics. Her parents were counselled on the risk of 
tachyarrhythmias requiring electrical cardioversion and cardiopulmonary re-
suscitation. Adenosine and procainamide were made readily available pre-
operatively. We instituted invasive haemodynamic monitoring post-induction 
and defibrillation pads were applied prior to prone positioning. Excessive 
increases in sympathetic or vagal tone were prevented. Surgery proceeded 
unevent fully, with an unevent ful recovery in the paediatric intensive care unit.
Discussion: There have been case reports describing the peri-operative 
management of WPW, and ACC-AHA 2015 guidelines on the management of 
tachyarrhythmias in these patients. However, we were unable to find a suc-
cinct guide to intraoperative arrhythmias in WPW. These resources also do not 
address the unique circumstance of our patient needing prolonged major sur-
gery in the prone position. Unfamiliarity with WPW impacted the anaesthetic 
plan, a concern mirrored in a survey we conducted in our institution. We thus 
crystallized information in the literature to formulate an easy reference guide, 
and find that it would be useful to share our experience.

References: 
1. Pappone C, Vicedomini G, Manguso F, et al. Wolf f-Parkinson-White 
syndrome in the era of catheter ablation: insights from a registry study of 
2169 patients.Circulation 2014;130:811-9. 
2. Bengali, Raheel et al. Perioperative Management of the Wolf f-Parkinson-
White Syndrome. Journal of Cardiothoracic and Vascular Anesthesia, Volume 
28,Issue 5,1375-1386
3. Chung KY, Walsh TJ, Massie E. Wolf f-Parkinson-White syndrome. Am 
Hear t J. 1965;69:1-8.
Learning points: WPW poses a significant risk of adverse cardiac outcome. 
In patients undergoing major surgery with limited physical access for resus-
citation, conscientious preparation and a clear, succinct treatment algorithm 
could make the dif ference. 

01AP03-3
takotsubo cardiomyopathy and hip fracture - delay the case 
or proceed to surgery? 

Izakson A.1, Halabi M.2, Israeli Z.2, Cherniavski G.1, Nordkin I.2

1Ziv Medical Center, Dept of Anaesthesiology, Safed, Israel, 2Ziv Medical 
Center, Cardiology, Safed, Israel

Background: Takotsubo cardiomyopathy (TC) is a form of reversible cardio-
myopathy. Outcomes of the disease are unknown in patients who need sur-
gery. We report a case of a woman with a hip fracture and TC who underwent 
surgery shortly af ter the onset of the illness. 
Case report: A 75-year-old woman was admit ted to our hospital with frac-
ture of the lef t hip. On admission she complained of pain at the fracture site 
and chest pain. She was hemodynamically stable. ECG showed normal sinus 
rhythm with ST-segment elevation in leads V2-V4. Troponin I was elevated. 
Coronary angiography was normal. Lef t ventriculography demonstrated api-
cal ballooning. TC was diagnosed. The decision was to operate on the pa-
tient’s fractured femur. Surgery was unevent ful and performed under general 
endotracheal anesthesia (GEA). Two months postoperatively echocardiogra-
phy was normal. 
Discussion: Clinical presentation of TC may mimic myocardial infarction, 
even in the absence of obstructive coronary artery disease. There is limited 
data about the outcome of patients operated during the onset of this illness. 
In all cases hip surgery was performed within an average period of six days 
af ter almost complete normalization of lef t ventricular function (1). There are 
real benefits of early surgery in patients with hip fractures. The fact that our 
patient was hemodynamically stable influenced our decision to proceed with 
surgery under GEA (2). The patient tolerated the procedure exceptionally well 
and enjoyed the benefits of timely performed hip fracture surgery. 
Conclusion: A hemodynamically stable patient with hip fracture and TC may 
have surgery under general anesthesia before lef t ventricular function be-
comes normalized. 
References: 
1. Rostagno C, Cammilli A, Di Cristo A, Polidori G, Cartei A, Ranalli C, Buzzi 
R. Takotsubo cardiomyopathy in four elderly females af ter hip fracture. 
Research 2015;2:1321-1325. 
2. Luger T, Kammerlander C, Gosch M, et al. Neuroaxial versus general 
anaesthesia in geriatric patients for hip fracture surgery: does it matter? 
Osteoporos Int 2010; 21(suppl 4): S555e72 
Learning points: 
1. The preoperative period of patients with femoral fractures might be com-

plicated by the development of the TC. 
2. The final decision to proceed with the surgery or delay the case is based 

on hemodynamic status and evidence of congestive heart failure. 
3. If the surgery must be done during onset of the stress cardiomyopathy 

general anesthesia is probably the preferred method. 
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01AP03-4
Takotsubo cardiomyopathy associated with anesthesia - a case 
report 

Panzina A., Rodrigues H., Coimbra L., Serôdio P.
Centro Hospitalar de Vila Nova de Gaia / Espinho, Dept of Anaesthesiology, 
Vila Nova de Gaia, Por tugal

Background: Takotsubo Cardiomyopathy (TC) was first reported in 1990 by 
Sato et al and Doron Gavish et al were the first publishing an anesthesia asso-
ciated takotsubo case. It was named af ter an octopus fishing pot (Takotsubo) 
because of it’s appearance on the lef t ventriculography.TC is rare, mimics 
an acute coronary syndrome and results in a reversible acute lef t ventricular 
dysfunction in the absence of obstructive coronary disease. It is more com-
mon in postmenopausal women, although it can also af fect young men. The 
prognosis is favorable, showing low complication rates and intra-hospitalar 
mortality and a recurrence of 10%. Nevertheless, serious complications as 
cardiac arrest can occur.
Case report: We are reporting a case of a 66 years old male without relevant 
past medical history, that presented for an elective inguinal herniorrhaphy. 
Preoperative evaluation with no significant findings, besides a high level of 
anxiety. On the anesthesia emergence he showed hemodynamic instability, 
followed by cardiac arrest. The ECG performed was compatible with an acute 
myocardial infarction. He presented with associated raised cardiac enzymes, 
normal coronary angiography and abnormal ventriculography showing se-
vere depression of systolic function and typical motility changes of TC.
Discussion: The described case, reporting a lef t ventricular dysfunction with 
an ECG suggesting acute coronary syndrome associated with a cardiogenic 
shock, is compatible with the diagnose of TC. Despite of the fact that the pa-
tient doesn’t fit in the common profile of this syndrome (female, post-meno-
pause), this case gathers all the diagnostics criteria and typical evolution of 
the TC: emotional and physical stress, cardiac markers and ECG suggestive 
of ACS, normal coronary angiography, image feature on ventriculography, 
severe early ventricular dysfunction with rapid recovery, good evolution and 
no recurrence. 
Learning points: The number of reports of MT is relatively small and its patho-
physiology, treatment and prognosis aren’t well understood. There is a di-
rect correlation between physiologic stress and cardiovascular events from 
the anesthetic induction until the 4th post-operative day. This case describes 
the occurrence of a TC during general anesthesia, namely during anesthetic 
emergency, and highlights the importance of a crucial early diagnosis. 

01AP03-5
The effectiveness of prophylactic doses of intravenous 
nitroglycerin in preventing the incidence of myocardial 
ischaemia under general anaesthesia; a systematic review 
and meta-analysis 

Hoshijima H.1, Denawa Y.2, Takeuchi R.1, Mihara T.3, Wajima Z.4, Nagasaka H.1

1Saitama Medical Universit y Hospital, Dept of Anaesthesiology, Saitama-
Cit y, Japan, 2Drexel Universit y College of Medicine, Depar tment of Internal 
Medicine, W Queen Ln, Philadelphia, PA, United States, 3Yokohama Cit y 
Universit y Graduate School of Medicine, Dept of Anaesthesiology & Intensive 
Care, Yokohama, Japan, 4International Universit y of Health and Welfare, Dept 
of Anaesthesiology, Yasaka-Cit y, Japan

Background: Nitroglycerin (TNG) has been shown to reverse myocardial 
ischemia (MI). Observational studies have suggested that prophylactic doses 
of intravenous TNG is ef fective in reducing the incidence of intraoperative MI. 
However, the results of previous randomised controlled trials are not as con-
vincing. As a result, the ef fectiveness of prophylactic TNG in the prevention of 
intraoperative MI remains controversial. The purpose of this study was to eval-
uate whether prophylactic intravenous TNG can prevent the incidence of in-
traoperative MI. In addition, we also analyzed haemodynamic changes (heart 
rate [HR), mean blood pressure [MBP), and pulmonary capillary wedge pres-
sure [PCWP)] from TNG in both pre and post anaesthesia induction as an 
indicator of the decrease in preload.
Methods: This quantitative systematic review was performed according to the 
criteria outlined in the PRISMA statement. A comprehensive literature search 
was conducted to identify clinical trials which involved the administration of 
TNG in comparison to a placebo. The data from the individual trials were 
combined and the DerSimonian and Laird random-ef fects model was used to 
calculate either the pooled Relative Risk (RR) or the demonstrated weighted 

mean dif ference (WMD) in addition to the corresponding 95% confidence in-
tervals (CI). The data was analyzsed to clarify dif ferences in the incidence of 
MI. We also analyzsed haemodynamic changes (HR, MBP, and PWCP) be-
tween TNG and the placebo. The heterogeneity of the results was examined 
by Cochrane’s Q and I2 test.
Results: Using electronic databases, we selected 8 trials for our review. 
Prophylactic intravenous TNG did not result in a decreased incidence of MI 
(RR= 0.61; 95% CI, 0.33 to 1.13; p=0..12; I2=55, Cochran’s Q = 13.3). In 
terms of haemodynamic changes pre and post anaesthesia induction, intra-
venous TNG significantly reduced the MBP in comparison to the placebo. 
MBP; pre induction; WMD = -7.27; 95% CI -14.2 to -0.33; P = 0.04; I2 = 97%; 
Cochrane’s Q = 136.9, post induction; WMD = -0.60; 95% CI -10.3 to -2.09; P 
= 0.003; I2 = 68%; Cochrane’s Q = 9.48)
Conclusions: Our analysis showed that prophylactic intravenous TNG does 
not reduce the incidence of intraoperative MI. Prophylactic doses of intrave-
nous TNG significantly reduced the MBP both pre and post anaesthesia in-
duction. From these results, prophylactic intravenous TNG provided lit tle clini-
cal benefit as it was not ef fective preventing the incidence of intraoperative MI. 

01AP03-7
Novel etomidate analogues: optimized anesthetics that does 
not arouse prolonged adrenocortical suppression 

Zhang W., Wang B., Zhang Y., Yang J., Yang L., Liu J.
West China Hospital, Sichuan Universit y, Dept of Anaesthesiology, Chengdu, 
China

Background and Goal of Study: The clinical application of etomidate is lim-
ited by its adrenocortical suppression although it is a rapid onset sedative-
hypnotic drug with stable hemodynamic. In order to alleviate this adverse 
ef fect of etomidate, two kinds of etomidate analogues were developed. Our 
study was to preliminarily screen out drugs with higher potency and appropri-
ate anesthetic ef fect to compare their adrenocortical function with etomidate.
Methods and materials: Ef ficiency was estimated at equivalent doses (2ED50) 
in dogs. Cortisol and corticosterone, as the symbol of adrenocortical function 
hormone, were analyzed in dogs by ELISA. We selected the optimal com-
pound with high ef ficiency and proper anesthetic ef fect t to compare adreno-
cortical function with etomidate. Mean arterial pressure of dogs treated with 
this novel compound and etomidate was recorded. 
Results and discussion: All the compounds represented hypnotic-sedative 
function in dogs.

Drug Etomidate ET-25 ET-28 ET-yZ ET-26 ET-42

ED50 0.43 0.96 22.69 41.54 1.44 0.72

Duration 
time

5.36
±1.74

3.65
±0.83

3.36
±0.29

12.47
±5.93

3.21
±0.82

7.94
±0.38

P vs. eto - =0.263 =0.194 <0.001 =0.163 =0.096

Recovery 
time

1.78
±0.85

5.19
±0.95

4.26
±0.24

2.38
±1.21

1.84
±0.74

9.67
±0.45

P vs. eto - <0.001 <0.001 =0.230 =0.852 <0.001

[Table 1．]

ET-26 with high potency, appropriate duration time and brief recovery 
time among the above compounds was selected for further cortex 
hormone detecting and hemodynamic study. In beagle dogs, peak cortisol 
concentration/baseline cortisol concentration and peak corticosterone 
concentration/baseline corticosterone concentration of ET-26 was 
significantly higher than etomidate (p<0.001). 

[Figure 1. Peak/baseline concentration of cor tisol and cor ticosterone]

The artery blood pressure of Beagle dogs was stable af ter administration 
with ET-26 in 15 minutes
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[Figure 2. Mean ar terial pressure of dogs af ter intravenous administration 
with etomidate and ET-26]

Conclusions: ET-26 was proved to have excellent anesthetic ef fect, stable 
hemodynamic and slighter adrenocortical suppression. 

01AP03-9
Bolus administration of ephedrine and etilefrine induces 
transient vasodilation just af ter injection in man 

Wajima Z.1, Shiga T.2, Imanaga K.3, Hoshijima H.4

1International Universit y of Health and Welfare Shioya Hospital, Dept of 
Anaesthesiology, Yaita-shi, Japan, 2International Universit y of Health and 
Welfare, Kaken Hospital, Dept of Anaesthesiology, Ichikawa-shi, Japan, 
3Ishikawajima Memorial Hospital, Dept of Anaesthesiology, Tokyo, Japan, 
4Saitama Medical Universit y Hospital, Dept of Anaesthesiology, Moroyama, 
Japan

Background and Goal of Study: Hypotension commonly accompanies an-
aesthesia, and intravenous ephedrine and etilefrine are widely used to correct 
hypotension during anaesthesia. We have noticed that these drugs decrease 
systemic vascular resistance (SVR) transiently just af ter bolus intravenous ad-
ministration. The goal of the present study was to investigate whether bolus 
administration of these drugs decrease SVR just af ter intravenous administra-
tion, and also to evaluate potential dif ferences in very acute haemodynamics 
between intravenous ephedrine and etilefrine in man, which has never been 
reported. 
Materials and methods: Patients were randomised to receive either ephed-
rine or etilefrine intravenously. Af ter epidural anaesthesia was performed, and 
30 minutes af ter induction of general anaesthesia, if a decrease in systolic 
blood pressure (SAP) of >20% compared with that just before epidural an-
aesthesia or a SAP of <100 mmHg occurred, the patient was chosen as a 
subject, and baseline haemodynamic values were recorded. These values 
were recorded again for 5 minutes af ter bolus injection of ephedrine 10 mg or 
etilefrine 2 mg (doses are considered equipotent). 
Results: 40 patients were examined. Patient characteristics were comparable 
in both groups. Af ter ephedrine bolus injection, systemic vascular resistance 
(SVR) decreased significantly at the 1-min time point compared with baseline 
values. Af ter etilefrine bolus injection, SVR decreased significantly at the 0.5- 
to 2-min time points compared with baseline values. There were significant 
decreases in SVV at the 2- to 5-min time points and in SVR at the 0.5- to 
2-min time points compared with baseline values. SVR at the 0.5- to 1-min time 
points was lower in the etilefrine versus the ephedrine group. 
Conclusions: Both drugs decreased SVR transiently af ter intravenous injec-
tion, but etilefrine decreased SVR much more than ephedrine, indicating that 
more vasodilation occurs af ter the injection of etilefrine than af ter ephedrine. 
Thus, it is important to recognise the characteristics of these drugs. 

[Figure 1. Sequential changes in systolic ar terial pressure (SAP), mean 
ar terial pressure (MAP), diastolic ar terial pressure (DAP), hear t rate (HR) 
and pressure of end-tidal CO2 (PETCO2) during the study. Data are expressed 
as mean ± standard deviation. *P<0.05 vs baseline; †P<0.01 vs baseline; 
‡P<0.005 vs baseline; §P<0.001 vs baseline; #P<0.05 compared with 
ephedrine group]

[Figure 2. Sequential changes in systemic vascular resistance (SVR), cardiac 
output (CO), stroke volume index (SVI) and stroke volume variation (SVV) 
during the study. Data are expressed as mean ± standard deviation. *P<0.05 
vs baseline; †P<0.01 vs baseline; ‡P<0.005 vs baseline; §P<0.001 vs 
baseline; #P<0.05 compared with ephedrine group, ##P<0.001 compared 
with ephedrine group]

01AP03-10
Acute mesenteric ischemia in a patient with severe cardiac 
disease 

Camacho F., Amaral T., Braga A., Farinha F.
Centro Hospitalar de São João, Dept of Anaesthesiology, Por to, Por tugal

Background: Acute coronary syndrome, coupled with severe mitral disease 
with a few hours of onset, is an anesthetic challenge. Perioperative handling, 
therapeutic choice and adequate monitoring are fundamental to maintain he-
modynamic stability. The following case report describes a successful anes-
thetic approach in a patient with poor prognosis.
Case report: A 65 years old female, ASA VE, was admit ted to the emergency 
OR for exploratory laparotomy for suspicion of mesenteric ischemia. Past 
history: type II Diabetes Mellitus, Hypertension and Obesity. Admit ted to the 
Cardiology ICU in the past 48h for acute myocardial infarction. Transthoracic 
Ecocardiography: severely compromised lef t ventricular function (EF=22%) 
and severe mitral insuf ficiency with tendinous cord rupture. An intra-aortic 
ballon pump (IABP) was placed to maintain hemodynamic stability and she 
was scheduled for coronary bypass surgery and mitral valve replacement 
the next day. She had 2 episodes of atrial fibrillation with fast ventricular 
response that continued despite treatment. The IABP was removed 1 hour 
before surgery and heparin was suspended. Af ter standard monitoring and 
placement of an arterial line, heart rate control was done with 3 boluses of 
labetalol 1mg. For the anesthetic induction we used midazolam 1mg, etomi-
date 0.2mg/kg, fentanyl 0.15 mg and rocuronium 1mg/kg. A central venous 
catheter was placed and 2 infusions were started: noradrenaline at 0.1 ug/kg/
min to maintain adequate blood pressure and isosorbide dinitrate because 
of the coronary disease. Maintenance was done with sevoflurane, fentanyl 
and morphine. The patient stayed hemodinamically stable with no surgical or 
anesthetic events. Diagnosis was confirmed and a bowel resection and colos-
tomy were made. She was transferred to the ICU under assisted ventilation 
and sedated with midazolam and morphine.
Discussion: The serious cardiac and surgical disease of this patient pre-
dicted a poor prognosis. Dif ficulties maintaining hemodynamic stability were 
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expected af ter anesthetic induction and during the surgery. The choice of the 
anesthetic approach and drugs is not an easy one and this case report shows 
a successful handling of a critical situation.
Reference: 
Anesth Essays Res. 2013 Sep-Dec; 7(3): 399-401.
Learning points: Patients with severe cardiac conditions submit ted to urgent 
procedures require a careful anesthetic management aiming for hemodynam-
ic stability and outcome improvement. 

01AP03-11
Creatinine reduction ratio is a good prognostic factor of 
perioperative acute kidney injury and long-term renal function 
af ter cardiac surgery with cardiopulmonary bypass. A single 
centre retrospective cohort study 

Anzai A.1, Takaki S.2, Miyamoto Y.3, Irie T.4, Goto T.4, KAISER Group
1Yokohama Cit y Universit y, Dept of Anaesthesiology, Yokohama, Japan, 
2Yokohama Cit y Universit y Hospital, Dept of Intensive Care, Yokohama, Japan, 
3Yokohama Cit y Universit y Medical Centre, Dept of Intensive Care, Yokohama, 
Japan, 4Yokohama Cit y Universit y Hospital, Dept of Anaesthesiology, 
Yokohama, Japan

Background and goal of Study: The incidence of acute kidney injury (AKI) 
following cardiac surgery is 5-30%. Our previous study suggested that the 
intraoperative creatinine reduction ratio (CRR) calculated as {(postoperative 
serum creatinine (sCr) - preoperative sCr)/preoperative sCr} x 100 (%) might 
be useful in detecting AKI earlier than conventional means (1). However, this 
study did not include perioperative information and long-term outcome of re-
nal function. 
The aims of this study were:
(1) to evaluate the prognostic performance of CRR as the predictor of AKI and
(2) to elucidate whether perioperative AKI leads to chronic renal disease 
(CKD). 
Materials and methods: We retrospectively collected data of patients who 
underwent cardiac surgery with cardiopulmonary bypass (CPB) at Yokohama 
City University Hospital from 2009 to 2014. AKI was defined by the AKIN and 
RIFLE criteria where the serum Cr (sCr) increased by (1) ≧0.3mg/dl or (2) 
≧150% from baseline within 48-hour afNTter surgery. Patients were classified 
to either AKI or non-AKI group, and then we performed univariate and multi-
variate analyses to determine risk factors of AKI. 
In addition, by using the ROC curve, we investigated the predictive power of 
CRR <20% that is determined as the threshold of CRR in the previous study. 
Results and discussion: 225 consecutive patients were enrolled to this study. 
97 (43%) patients developed perioperative AKI. In the univariate analysis, pre-
operative sCr, surgery time, platelet transfusion, CPB time, and CRR were sig-
nificantly dif ferent between the two groups. In the multivariate logistic analy-
sis, CRR was determined as an independent predictor of AKI with an adjusted 
odds ratio 1.44 (1.24-1.68). Furthermore, CRR <20% has good prognostic 
power for AKI as AUC 0.71 (0.65- 0.78), sensitivity 93.6%, specificity 27.4%. In 
the healthy kidney patients, the incidence of CKD af ter 3-6 months of opera-
tion was significantly dif ferent between those who developed AKI and those 
who did not (23.9%, 17/71 vs. 6.7%, 6/89, respectively. P<0.01). 

Conclusion: The CRR calculated from intraoperative variation of sCr was an 
independent predictor of AKI. Therefore, intraoperative CRR may enable clini-
cians to detect AKI and start treatment early, which is crucial for successful 
treatment of AKI. Furthermore, our results have demonstrated that periopera-
tive AKI may lead to CKD in the distant postoperative period. 
Reference: 
1. Takaki S. Interact Cardiovasc Thorac Surg. 2015. 

01AP03-12
Influence of caudal traction of ipsilateral arm on ultrasound 
image for supraclavicular central venous catheterization 

Kim E.-H., Kim J.-T., Kim H.-S., Lee J.-H., Song I.-K.
Seoul National Universit y Hospital, Dept of Anaesthesiology & Pain Medicine, 
Seoul, Korea, Republic of

Background and Goal of Study: The first step for successful ultrasound 
(US)-guided subclavian vein (SCV) catheterization using a supraclavicular 
approach is to obtain a good longitudinal image of SCV for in-plane needle 
placement. We evaluated the ef ficacy of caudal traction of ipsilateral arm on 
the exposure of the SCV. 
Materials and methods: We enrolled 20 infants, 20 children, and 20 adults 
undergoing general anesthesia. Af ter tracheal intubation, US probe was ap-
plied as the supraclavicular approach and the longitudinal US image of SCV 
was obtained in three dif ferent ipsilateral arm positions; neutral, caudal trac-
tion, and abduction. The length of puncturable SCV, the diameter of SCV, and 
the available angle for needle insertion in three dif ferent arm positions were 
analyzed.
Results and discussion: In all patients, the length of puncturable SCV and 
the available angle for needle insertion were significantly increased af ter cau-
dal traction (35.6 ± 27.1 % and 25.0 ± 19.3 %, respectively) and decreased 
following the abduction (36.6 ± 22.9 % and 29.5 ± 23.8 %, respectively) com-
pared to neutral position. The diameter of SCV was not changed af ter apply-
ing the caudal traction in infants and children. But in adults, the caudal traction 
slightly increased the diameter of SCV
(P = 0.012).
Conclusion(s): The caudal traction of ipsilateral arm towards to the knee 
improves the longitudinal US view of SCV for the supraclavicular approach, 
without reducing its size. Proper caudal traction of the arm might ensure the 
high success rate with safe needle insertion technique. Abduction should be 
avoided during US-guided supraclavicular SCV catheterization. 
References: 
1. Verghese ST, McGill WA, Patel RI, Sell JE, Midgley FM, Ruttimann 
UE. Ultrasound-guided internal jugular venous cannulation in infants: 
a prospective comparison with the traditional palpation method. 
Anesthesiology 1999;91:71-7.
2. Pirot te T, Veyckemans F. Ultrasound-guided subclavian vein cannulation in 
infants and children: 
a novel approach. Br J Anaesth 2007;98:509-14.
3. Byon HJ, Lee GW, Lee JH, Park YH, Kim HS, Kim CS, et al. Comparison 
between ultrasound-guided supraclavicular and infraclavicular approaches 
for subclavian venous catheterization in children--a randomized trial. Br J 
Anaesth 2013;111:788-92.
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01AP04-1
Evaluation of a capnodynamic method for monitoring effective 
pulmonary blood flow in an ischemia and reperfusion porcine 
model 

Sigmundsson T.1, Hällsjö-Sander C.1, Öhman T.1, Hallbäck M.2, Björne H.1

1Karolinska Universit y Hospital, Solna, Dept of Anaesthesiology & Intensive 
Care, Stockholm, Sweden, 2Maquet Critical Care, Research and Development 
Depar tment, Stockholm, Sweden

Background and Goal of Study: A capnodynamic equation can be used to 
calculate ef fective pulmonary blood flow (COEPBF) i.e. cardiac output (CO) 
minus shunt.(1) An ischemic injury with subsequent reperfusion increases 
the concentrations of carbon dioxide temporarily, a situation that theoretically 
could af fect the agreement of a capnodynamic method.
The aim of the current study was to evaluate COEPBF during rapid changes in 
PvCO2 in an ischemia and reperfusion porcine model. 
Materials and methods: The required alterations of alveolar concentration 
of carbon dioxide are created by a ventilatory pat tern containing cyclic reoc-
curring expiratory holds. The mathematical model used to calculate COEPBF 
assumes a steady state in PvCO2 levels.
COEPBF was compared to a reference method for CO, an ultrasonic flow probe 
around the pulmonary trunk and a pulmonary artery catheter in a porcine 
model (N=8). 
A 10 Fr Reliant catheter (Medtronic) was placed in the aorta below the dia-
phragm via the femoral artery and inflated until blood flow in the contralateral 
femoral artery was abolished according to ultrasound doppler. Hemodynamic 
measurements, lactate levels and PvCO2 were obtained at baseline before 
balloon inflation, at minute 27 of ischemia and af ter deflation at minute one, 
three and five during reperfusion. 
Results and discussion: The ischemic model resulted in significant changes 
in lactate and PvCO2 levels from baseline 1.5 mmol/L (1.2-2.4) and 8,5 kPa 
(7.2-11.4) at baseline to 8.2 mmol/L (7.2-9.0) and 5.2 kPa (4.1-6.2) at minute 
27 of ischemia and 10.4 mmol/L (7.8-11.4) and 10.7 kPa (9.0-12.3) at minute 
one af ter deflation. At baseline a Bland Altman plot showed bias 0.6 L/min, 
limits of agreement (LoA) -0.5 - 1.7 L/min and a percentage error (PE) 26%. At 
minute five bias was 0.02 L/min, LoA -1.8 - 1.9 L/min and PE 37%. 
Conclusion(s): COEPBF recuperates fast af ter rapid changes in PvCO2 resum-
ing acceptable levels of agreement in 5 minutes. 

[Timeline during Ischemia/Reperfusion injury]

Reference: 
Hallsjo Sander C et al. Novel continuous capnodynamic method for 
cardiac output assessment during mechanical ventilation. Br J Anaesth. 
2014;112(5):824-31.
Acknowledgements: Hedenstierna Laboratory, Uppsala, Sweden 

01AP04-2
Recruitment maneuvers: supine position compared with prone 
position in major spine surgery 

Kief fer V., Collange O., Dieudonne M.J., Haas E., Steib A., Mertes P.M.
Université de Strasbourg, Dept of Anaesthesiology & Intensive Care, 
Strasbourg, France

Background and Goal of Study: Lung-protective ventilation (low tidal vol-
umes, positive end-expiratory pressure and lung recruitment maneuvers 
(LRM)) has been experienced in lung and abdominal major surgery. Thus, 
LRM should be use at any major surgery, especially in major spine surgery, 
which requiring prone position (PP). The impact of LRM performed in PP dur-
ing spine surgery is currently unknown and may be dif ferent from the supine 
position (SP). 
The aim of this study was to compare hemodynamic consequences of LRM in 
PP to those in SP during major spine surgery. 
Materials and methods: This was an observational prospective study ap-
proved by local ethics commit tee. Inclusion criteria were > 18 years of age, 
operated of major spine surgery. Exclusion criteria were usual contraindi-
cations of LRM. LRM was defined as sustained inflation with a pressure of 
30 cmH2O during 30 seconds. Parameters were recorded at 3 time points: 
af ter anesthesia induction in SP (T1), before incision in PP (T2) and at the 
end of surgery, in SP (T3). Hemodynamics parameters (heart rate, systolic, 
diastolic, mean arterial pressure, pulse pressure) obtained with standard 
monitoring were compared with those obtained by Nexfin monitor (Edwards 
Lifesciences). Bayesian statistics were used to analyze the data.
Results and discussion: Fif teen patients were included from November 
2014 to June 2015: 10 women (67%), median age was 54 (19-76) years. Pulse 
pressure decreased during LRM (bayesian probability (pr) = 100%). The de-
crease in pulse pressure was significantly more pronounced in PP (T2: 18 
±2mm Hg) compared to SP (T1 and T3, respectively: 13 ±2mmHg and 13 
±2mmHg; pr ≥93%). 
We hypothesized that this could reflect a more pronounced stroke volume 
decrease in PP. Other hemodynamic parameters were similarly decreased in 
PP and SP during LRM. Correlation coef ficients between standard and Nexfin 
monitors for systolic, diastolic and mean pressure were: 0.92 (0.87-0.98), 0.87 
(0.80-0.94) and 0.90 (0.85-0.96). 
Conclusion(s): During major spine surgery and compared to SP, LRM per-
formed in PP showed a more pronounced decrease in arterial pulse pressure 
and probably in stroke volume. 

01AP04-3
The effects of dif ferent pressure pneumoperitoneum on 
the pulmonary mechanics and surgical satisfaction in the 
laparoscopic cholecystectomy 

Küçüköztaş B.1, İyilikçi L.1, Ozbilgin S.1, Özbilgin M.2, Ünek T.2, 
Ellidokuz H.3

1Dokuz Eylül Universit y, School of Medicine, Dept of Anaesthesiology & 
Intensive Care, Izmir, Turkey, 2Dokuz Eylül Universit y, School of Medicine, 
Dept of Surgery, Izmir, Turkey, 3Dokuz Eylül Universit y, School of Medicine, 
Institute of Oncology, Izmir, Turkey

Background and Goal of Study: Inspiratory, hemodynamic and metabolic 
changes occur in laparoscopic surgery depending on pneumoperitoneum 
and patient positions(1). 
This study aims to evaluate the ef fects of intraabdominal pressure increase 
based CO2 pneumoperitoneum in laparoscopic operations on the hemody-
namic parameters and respiratory dynamics in the satisfaction of surgeon and 
operative view.
Materials and methods: Af ter IRB approval and af ter writ ten informed con-
sent 116 consecutive, prospective, ASA class I-III, aged 18-70 years under-
going laparoscopic cholecystectomy were enrolled in this study. Totally 104 
patients’ data were analysed, the patients were divided into two groups as 
the group Low Pressure (<12mmHg) (LP) (n=53) and the group Standart 
Pressure (>13mmHg) (SP) (n=51). 
The methods of anesthesia which applied in both groups were recorded. 
Before, during and af ter the peritoneal insuf flation the peroperative ventilation 
parameters and hemodynamics parameters were recorded. The adequacy of 
the pneumoperitoneum (adequate/inadequate), gastric distention (VAS scale) 
and the operative view as graded (1-poor to 4-excellent) by the operating sur-
geon were also recorded.
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Results and discussion: In this study it observed that administration of gen-
eral anesthesia with total intravenous anesthesia in both groups . All groups 
were applied standart and TOF monitorization. The peripheral oxygen satura-
tion indicate not significant dif ference between the low and standart pres-
sure pneumoperitoneum in view of tidal volume, respiratory rate, end tidal 
CO2, mean and peak inspiratory pressure, minute ventilation values. In terms 
of hemodynamic, when compared just af ter the intubation and before extu-
bation values, it was observed that in LP group systolic, diastolic and mean 
blood pressure values were higher (p<0.05). In terms of heart rate, it was not 
observed a significant dif ference in determined periods between groups. It 
was not found a significant dif ference between the groups in terms of surgical 
satisfaction and vision.
Conclusion: The low pressure pneumoperitoneum provides ef fective respira-
tory mechanics and a stabil hemodynamic in laparoscopic cholecystectomy. 
Besides, it provides to the surgeon a suf ficient place for his hand manipula-
tions. As anaesthetic method, TIVA and neuromuscular blockage provided a 
good surgery vision in low pressure pneumoperitoneum.
Reference: 
Gurusamy K et al. The Cochrane Cochrane Database of Systematic Reviews 
2009:2;1-50. 

01AP04-4
Influence of the pressure measuring site for velocity / pressure 
loops and rationale for a transfer function 

Joachim J.1, Vallée F.1, Le Gall A.1, Lenck S.2, Mebazaa A.1, Gayat É.1

1St-Louis-Lariboisière-Fernand Widal Universit y Hospitals, Dept of 
Anaesthesiology & Intensive Care, Paris, France, 2St-Louis-Lariboisière-
Fernand Widal Universit y Hospitals, Dept of Interventional Neuroradiology, 
Paris, France

Background: Velocity/pressure (Vel/P) loop obtained by combining aortic ve-
locity (measured with oesophageal Doppler-OD-, CombiQ™, Deltex Medical, 
Chichester, UK) and arterial pressure signals represents a tool to quantify af-
terload of the heart and arterial stif fness with at least two remarkable angles: 
β and γ. Pressure is usually measured in radial artery (PRad) rather than in 
descending thoracic aorta (PAoDesc) where OD measures blood flow. Our aims 
were to assess the influence of the site of pressure recording on the values of 
β and γ and to develop a mathematical transfer function (TF) to estimate PAoDesc 
from PRad and then reconstruct Vel/PTFAoDesc loops.
Materials and Methods: Af ter institutional review board approval (CE SRLF 
n°11-356), 15 patients scheduled for elective endovascular neuroradiology 
were included. Pressures were recorded simultaneously in the radial artery 
and in the aorta. Vel/PRad and Vel/PAoDesc loops were constructed and com-
pared. TF was estimated using an autoregressive-exogenous (ARX) model to 
obtain a simulated descending thoracic aorta pressure waveform (PTFAoDesc). 
The estimation was quantified by the normalized root-mean-squared error 
(NRMSE). Vel/PTFAoDesc loops were constructed and compared to Vel/PAoDesc 
loops.
Results and Discussion: 153 loops were analysed. β and γ angles were sys-
tematically lower in the Vel/PRad compared to the Vel/PAoDesc loops (36⁰[34-40] 
vs. 43⁰[38-48] for β, 11⁰[3-15] vs 25⁰[13-30] for γ, p <0.0001). The ARX model 
simulated PTFAoDesc with a NRMSE of 93% [77-96]. β and γ obtained with Vel/
PAoDesc and Vel/PTFAoDesc were similar and strongly correlated (ρ=0.96,p<0.0001) 
(Fig 1&2).
Conclusion: The location where the arterial pressure is monitored has a huge 
influence on the Vel/P loop parameters. Using a transfer function to estimate 
the pressure waveform at the site of the Doppler signal reduced those dif fer-
ences.

[Figure 1. Sample data expressed in the time domain above and in a Vel/P 
loop below. The blue loop represents measured descending aor tic pressure 
(PAo Desc) and constitutes the reference. Vel/PTF Ao Desc is a much more accurate 
estimation of Vel/ PAo Desc than Vel/ PRad-]

[Figure 2. Boxplots for β and γ angles. Vel/PRad loops systematically 
underestimate the angles]
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01AP04-5
Effects of intraoperative protective lung ventilation on 
postoperative pulmonary complications in patients with 
laparoscopic surgery: prospective, randomized and controlled 
trial 

Lee J.-S., Ryu J., Oh A.-Y.
Seoul National Universit y Bundang Hospital, Dept of Anaesthesiology & Pain 
Medicine, Seong-nam, Korea, Republic of

Background and Goal of Study: Respiratory functions are usually impaired 
during pneumoperitoneum for laparoscopic surgery. This randomized, con-
trolled and single-blinded study was performed to evaluate whether intraop-
erative protective lung ventilation influences postoperative pulmonary compli-
cations af ter laparoscopic hepatobiliary surgery. 
Materials and methods: Sixty two patients were randomized to receive ei-
ther conventional ventilation with alveolar recruitment maneuver (tidal volume 
of 10 ml/kg with inspiratory pressure of 40 cmH2O for 30 s af ter the end of 
PnP, Group R), or protective lung ventilation (low tidal volume of 6 ml/kg with 
positive end-expiratory pressure [PEEP] of 5 cmH2O, Group P). Induction and 
maintenance of anesthesia were done with balanced anesthesia. Respiratory 
complications such as atelectasis, pneumonia, or desaturation were observed 
postoperatively. Arterial blood gas analysis, peak inspiratory pressure and 
hemodynamic variables were also recorded. Results are presented as mean 
± SD or number of patients (%).
Results and discussion: Postoperative pulmonary complications (P = 0.023) 
and desaturation below 90% (P = 0.016) occurred less frequently in group P 
than in group R. Eight patients of group R and 3 patients of group P showed 
atelectasis and pneumonia was diagnosed in 1 patient of group R. No dif fer-
ences were observed in arterial blood gas analysis (pH, PaO2, PaCO2, and 
PAO2) and hemodynamic variables except PAO2, AaDO2 and peak inspiratory 
pressure between the two groups.
Conclusion(s): Protective lung ventilation (low tidal volume with PEEP) dur-
ing pneumoperitoneum was associated with less incidences of pulmonary 
complications than conventional ventilation with alveolar recruitment maneu-
ver af ter laparoscopic hepatobiliary surgery. 
Reference: 
Hazebroek EJ, Haitsma JJ, Lachmann B, Bonjer HJ (2002) Mechanical 
ventilation with positive end-expiratory pressure preserves arterial 
oxygenation during prolonged pneumoperitoneum. Surg Endosc 16:685-689 

01AP04-6
Intraoperative FiO2: Is practice following the evidence? 

Boynton C.1, Wigmore T.2

1Hammersmith Hospital, Dept of Anaesthesiology, London, United Kingdom, 
2Royal Marsden Hospital, Dept of Anaesthesiology & Intensive Care, London, 
United Kingdom

Background: The use of 100% oxygen during intubation and extubation is 
common practice in anaesthetic rooms and theatres across the UK. There is 
uncertainty what the optimum FiO2 should be intraoperatively. An FiO2 of 100 
is thought to cause atelectasis and cellular toxicity. Administration of 80% oxy-
gen is associated with an increase mortality in cancer patients compared with 
30%1. Other evidence shows high FiO2 decreases surgical site infection and 
does not increase the postoperative atelectasis2 . The Royal Marsden (RMH) 
is a specialist cancer hospital treating a variety of pathology, all ages and 
ASA grade I-IV patients. We investigated if our use of FiO2 has changed from 
2010 to 2015.
Materials and methods: RMH uses an automatic system where all clinical 
data is recorded from the start to the end of anaesthesia. The data captured 
automatically and therefore is not user dependent or subject to recall bias.
Results: There were 18529 patients over 6 years. The number of patients was 
lower in 2010 and 2015. The mean FiO2 decreased gradually from 61.33 in 
2010 to 57.3 in 2014 and then sharply decreased to 36.03 in 2015. The case 
mix and the ASA of the patients have not changed over this time (data not 
shown).

year No. of patients Mean FiO2

2010 1451 61.33

2011 3555 61.10

2012 4072 60.20

2013 4177 58.30

2014 3540 57.30

2015 1734 36.03

[Mean FiO2]

Conclusions: The data shows a change in practice with a gradual reduction 
in FiO2 and a drop during 2015. There was a change in behaviour of our an-
aesthetists away from high FiO2, reflecting a desire to reduce the perceived 
side ef fects of high FiO2.Interestingly the literature to supports both high and 
relatively lower FiO2. This conflicting evidence is unhelpful to clinicians and a 
review of the evidence to create guidance is needed.
References: 
1. Meyhof f CS et al. Increased long-term mortality af ter a high perioperative 
inspiratory oxygen fraction during abdominal surgery: follow-up of a 
randomized clinical trial. Anesth Analg. (2012) Oct;115(4):849-54 
2.Hovaguimian, F et al, MR Ef fect of intraoperative high inspired oxygen 
fraction on surgical site infection, postoperative nausea and vomiting, and 
pulmonary function: Systematic review and meta-analysis of randomized 
controlled trials. Anesthesiology. (2013).Aug 119 303-16 

01AP04-7
Alveolar-arterial gradient and risk of hypoxemia in morbidly 
obese patients the day af ter laparoscopic bypass surgery: 
sustained effect of Boussignac CPAP? 

Guimarães J., Pinho D., Nunes C.S., Cavaleiro C., Machado H.
Centro Hospitalar do Por to, Dept of Anaesthesiology & Intensive Care, Por to, 
Por tugal

Background and Goal of Study: Morbidly obese patients develop more at-
electasis during anesthesia which frequently persist twenty four hours af ter 
surgery and have and increased risk of desaturation in this period. Our aim 
was to evaluate the impact of immediate post extubation use of Boussignac 
Continuous Positive Airway Pressure (CPAP) on alveolar-arterial gradient (A-a 
gradient) and the prevalence of post-operative hypoxemia 24h af ter Roux-
en-Y laparoscopic gastric bypass. 
Materials and methods: A prospective study was conducted af ter hospital 
ethics commit tee approval. Patients with body mass index>35Kg/m2, age 18-
65 years and American Society of Anesthesiologists class 1-3 were included. 
Exclusion criteria: preexisting lung parenchyma disease, chronic obstructive 
pulmonary disease, moderate to severe asthma, congestive heart failure, he-
moglobin concentration lower than 7g/dl, language barriers or severe psy-
chiatric disorder. Patients had the same anesthetic and analgesic protocols. 
Patients signed consent the day before surgery and were randomly assigned 
to receive Boussignac CPAP or venturi mask which were used immediately 
af ter extubation in the operating room and maintained during two hours in 
the recovery room. Hypoxemia (PaO2 <60mmHg) and A-a gradient were 
evaluated in the preoperative period (T0), 1h(T1) and 24h(T24) af ter extu-
bation. Statistical analysis: categorical variables are presented as frequency 
and percentage and continuous variables are presented as mean+standard 
deviation; student’s t and chi-squared tests were used. A p-value<0.05 was 
considered statistically significant.
Results and discussion: 11 patients were enrolled in each group. No dif fer-
ences in demographic and preoperative data. In the preoperative evaluation 
and at T1 there were no PaO2 values <60mmHg in both groups. At T24 no 
patient in the Boussignac group and 36% of patients in the venturi group had 
a PaO2 <60mmHg. There were no dif ferences in pre-operative A-a gradi-
ent values between groups. Af ter extubation it was significantly lower in the 
Boussignac group at T1 (148,9±75,9 versus 211,4±18,5; p=0.04) and T24 
(27,8±7,9 versus 37,7±6,4; p=0.006) . 
Venturi group patients are more prone to have hypoxemia.
Conclusion(s): A lower A-a gradient af ter extubation in the Boussignac group 
may be an indicator of a bet ter ventilation/perfusion matching and suggest a 
positive ef fect of CPAP in the prevention of additional atelectasias af ter sur-
gery. 
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01AP04-8
Individualized positive end-expiratory pressure setting in 
obese patients during general anesthesia - a randomized 
controlled clinical trial using electrical impedance tomography 

Simon P.1, Nestler C.1, Petrof f D.2, Hammermüller S.1, Reske A.W.1, Wrigge H.1
1Universit y of Leipzig, Dept of Anaesthesiology & Intensive Care, Leipzig, 
Germany, 2Universit y of Leipzig, Clinical Trial Center, Leipzig, Germany

Background and Goal of Study: Obese patients develop atelectasis, reduced 
end-expiratory lung volume (EELV) and arterial oxygenation af ter induction of 
general anesthesia. Following a recruitment maneuver (RM) to reopen atelec-
tasis, individualized set ting of positive end-expiratory pressure (PEEP) can be 
achieved by minimizing lung inhomogeneity measured as regional ventilation 
delay index (RVDI), which is based on Electric Impedance Tomography (EIT) 
and correlates with lung recruitment and collapse. We hypothesized that an 
EIT-based individualized PEEP (PEEPEIT) af ter a RM will improve EELV, lung 
mechanics, and arterial oxygenation as compared with a standard PEEP in 
morbidly obese patients undergoing elective laparoscopic surgery.
Materials and methods: Approval for the trial was granted by the Leipzig 
University Ethics commit tee and all patients gave writ ten informed consent 
prior to inclusion. Fif ty patients with a body mass index (BMI) ≥35 kgŸm-² 
received mechanical ventilation with a tidal volume of 8 mL/kg predicted body 
weight and (1) a RM followed by titrated PEEPEIT, or (2) no RM and PEEP of 
5 cmH2O (PEEP5). Gas exchange, lung mechanics, and EELV (multi-breath 
nitrogen washout) were determined. 
Results and discussion: PaO2/FIO2 and EELV decreased by 116 mmHg 
(95%CI 80 to 152 mmHg, p<0.001) and 1.23 L (95%CI 0.87 to 1.58 L, p<0.001) 
af ter intubation (Figure 3). PEEPEIT amounted 18.5±5.6 cmH2O. PaO2/FIO2 be-
fore extubation was 171 mmHg higher in the PEEPEIT arm (95%CI 123 to 218 
mmHg; p<0.001) and EELV was 1.8 L larger (95%CI 1.5 to 2.2 L; p<0.001). 
Af ter extubation, however, the dif ferences between the arms vanished. 
Conclusions: Titrated PEEPEIT was found to be substantially higher than 
PEEP currently used in obese patients and improved EELV, lung mechanics, 
and oxygenation during anesthesia. Future interventions should also include 
the time af ter extubation.
Reference: Muders T et al. Tidal recruitment assessed by electrical 
impedance tomography and computed tomography in a porcine model of 
lung injury. Crit Care Med 2012; 40: 903-911. 

[Figure 1. Course of PaO2/FIO2 and EELV over time for the two groups. Points 
represent means and whiskers 95% confidence intervals from the data at 
that given time point (i.e. not from the repeated measures ANOVA). The mean 
PEEP value is provided below for each point in time. EELV = end-expiratory 
lung volume; FIO2 = fraction of inspired oxygen; PaO2 = par tial pressure of 
oxygen in ar terial blood; PEEP = positive end-expiratory pressure; PNP = 
pneumoperitoneum]

01AP04-9
Oxygen Reserve Index (ORI): validation of a new variable 

Scheeren T.W.L., Spanjersberg R., Struys M.M.R.F.
Universit y Medical Center Groningen, Dept of Anaesthesiology, Groningen, 
Netherlands

Background and Goal of Study: Monitoring a patient’s oxygen status during 
anesthesia with pulse oximetry is essential. The new Oxygen Reserve Index 
(ORI), a relative indicator of the partial pressure of oxygen in arterial blood 
(PaO2) in the range of 100 to 200 mmHg, may serve clinicians as a warning of 
an impending hypoxic state. We validated ORI by comparing optical data from 
the pulse oximeter to whole blood references of arterial and venous blood 
drawn in healthy volunteers. 
Materials and methods: In this prospective, first in human validation interven-
tion study, 20 healthy volunteers (age 24±6 yr, BMI 24±3 kg m-2) were breath-
ing via a tight fit ting facemask standardized oxygen concentrations ranging 
from mild hypoxia (FiO2 0.14) to hyperoxia (FiO2 1.0). ORI was measured non-
invasively by multiwave pulse co-oximetry (Rainbow SET, Masimo Corp.) to 
dif ferentiate between normoxic and hyperoxic states by scaling the measured 
absorption information between 0.00 and 1.00. These ORI values were vali-
dated against PaO2 values obtained from repeated arterial blood samples. In 
this preliminary analysis, we examined the correlation between changes in 
ORI (ΔORI) and PaO2 (ΔPaO2) using sensitivity/specificity and concordance 
analyses. Furthermore, we performed regression analysis to compare abso-
lute values and changes in ORI and PaO2.
Results and discussion: Sensitivity and specificity as well as concordance 
of ΔORI vs. ΔPaO2 were high (mostly above 90%, for details see table 1). 
Absolute ORI and PaO2 values were positively correlated (r2 = 0.63; p<0.001). 
The same holds true for ΔORI and ΔPaO2 values (r2 = 0.59; p<0.001).

PaO2 ref 
(mmHg)

Samples 
[n]

Sensitivity Specificity Concordance

110 710 80.9 99.3 98.0

120 892 95.9 91.2 92.3

130 941 91.6 02.9 92.5

140 1029 93.0 93.2 92.5

150 1047 95.8 91.4 93.7

160 1071 94.8 89.4 92.6

170 1088 94.6 90.9 93.3

180 1028 94.8 90.0 93.4

190 1035 94.8 85.4 92.3

[Table 1 Sensitivit y/Specificit y and Concordance]

Conclusion(s): In the flat part of the haemoglobin-oxygen binding curve, 
where oxygen saturation is >97%, a decrease in ORI indicates a falling PaO2 
prior to oxygen desaturation. As such, the non-invasive and continuously 
available ORI may of fer additional information at maximum SpO2 values and 
help guide clinicians in estimating the body’s oxygen reserve. 

01AP04-10
Pressure-regulated volume control ventilation 

Dusitkasem S., Tunprasit C., Kongwatmai K.
Ramathibodi Hospital, Mahidol Universit y, Dept of Anaesthesiology, Bangkok, 
Thailand

Background and Goal of Study: Adjustment of ventilatory set tings and ven-
tilatory mode in laparoscopic gynecologic surgery for improved mechanical 
ventilation performance during anesthesia is important. 
Materials and methods: This study is a randomized controlled trial in 32 pa-
tients who were scheduled for elective gynecological laparoscopic surgery 
with general anesthesia. All patients were randomly allocated to 2 groups to 
use volume controlled ventilator mode (group VCV, n = 16) or use pressure 
regulated volume controlled ventilator mode (group PRVC, n = 16) under 
general anesthesia. 
Various respiratory parameters were measured at 10 min af ter induction and 
30, 60, and 120 af ter Trendelenburg positioning. A Shapiro-Wilk test was used 
to determine distribution normality. A Student t test was used to compare con-
tinuous data between study groups and a repeated measures ANOVA was 
used to compare all interval data. 
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Results and discussion: There were no significant dif ferences in demo-
graphic data between groups. Between the groups there were significant 
dif ferences in heart rate and at 10 min af ter induction, and heart rate and 
peak airway pressure 30, 60, and 120 min af ter Trendelenburg positioning (P 
<0.05). However, there were no significant dif ferences in blood pressure or 
minute ventilation. There were no significant dif ferences in dynamic compli-
ance between the groups.
Conclusion(s): PRVC is a safe alternative choice for laparoscopic gyneco-
logic surgery because of lower peak airway pressure that might lower the risk 
of lung injury compared with VCV. 

01AP04-11
Effects of positive end expiratory pressure on intracranial 
pressure during pneumoperitoneum and trendelenburg 
position in a porcine model 

Bedirli N.1, Emmez G.2, Unal Y.2, Tonge M.3, Emmez H.3

1Gazi Universit y, Dept of Anaesthesiology & Intensive Care, Ankara, Turkey, 
2Gazi Universit y, Dept of Anaesthesiology, Ankara, Turkey, 3Gazi Universit y, 
Dept of Surgery, Ankara, Turkey

Background: Anesthesia management of minimally invasive surgery is a 
challenge because pneumoperitoneum combined with steep Trendelenburg 
position causes ventilation problems and results in an increased intracranial 
pressure (ICP). Positive end expiratory pressure (PEEP) is applied for man-
aging hypoxia during these surgeries but PEEP may worsen the increase in 
ICP. This study was designed to evaluate the ef fects of PEEP level on ICP and 
cranial perfusion. 
Methods: This study was approved by Ethical Commit tee of Animal 
Experiments of Gazi Medical University. Ten male Yorkshire pigs weighing 
30±5 kg were included. All the animals were intubated and ventilated me-
chanically by volume control mode. Pneumopertoneum was maintained 
at a pressure of 15 mmHg and the animals were placed at 45 decrease of 
Trendelenburg positon. Af ter 30 min of stabilization period, PEEP titration 
was started at a PEEP of 5 cmH2O with a stepwise increase of 5 cmH2O 
until a plateau PEEP of 20 cmH2O followed by a stepwise reduction of the 
PEEP to a minimum of 5 cmH2O. PEEP changes were done every 3 min, and 
complete data with blood drawings were collected af ter each 5-mbar PEEP 
change (measurement points: baseline, PEEP 0, 5, 15, 20, 15d, 10d, 5d, 0). 
Hemodynamic variables, parameters of oxygenation [partial pressure of ar-
terial oxygen/inspiratory fraction of oxygen (PaO2/FiO2)], ventilation [arterial 
and end tidal carbon dioxide (PaCO2, etCO2)], and ICP were recorded. ICP 
was monitored by using a ventricular drainage system. Brain perfusion pres-
sure (BPP) and arterial end tidal carbon dioxide gradient (P (a-et) CO2) were 
calculated. The analysis of changes between measurement points within 
each group the Friedman test followed by Wilcoxon’s signed rank test were 
performed. A p value of <0.05 was considered statistically significant. 
Results: Pneumoperitoneum and Trendelenburg position resulted in sig-
nificant deterioration of oxygenation (PaO2/FiO2: p = 0.002) and ventilation 
(PaCO2: p = 0.002). PEEP at the levels of 10, 15, 20 significantly improve gas 

exchange but increase ICP and decreased BPP. This dif ference was significant 
at incremental PEEP 10 and 20 and at decremental PEEP 20d and 10d for 
ICP and BPP. 
Conclusion: PEEP is ef fective proving oxygenation and ventilation during 
pneumoperitoneum combined with steep Trendelenburg position but ICP in-
crease and BPP decrease are restrictive ef fects of PEEP application. 

01AP04-12
Lung Ultrasound to detect anesthesia-induced atelectasis in 
adult healthy patients 

Kosic E.1, Geminiani E.1, Forfori F.2, Gargani L.3, Carnesecchi P.1, Giunta F.2

1Felice Lot ti Pontedera General Hospital, Dept of Anaesthesiology & Intensive 
Care, Pontedera, Italy, 2Cisanello Universit y Hospital, Dept of Anaesthesiology 
& Intensive Care, Pisa, Italy, 3Institute of Clinical Physiology, National 
Research Council, Pisa, Italy

Introduction: Atelectasis occurs in about 90% of all patients who are anesthe-
tized [1]. Lung Ultrasound provides relevant information on the state of lung 
aeration [2]. We wanted to evaluate atelectasis formation soon af ter anesthe-
sia and to detect any dif ference in the study population.
Materials and methods: We enrolled 86 healthy (ASA 1 and 2), young (<65 
years), female patients, undergoing general anesthesia for hystero resection 
without complications and with an anesthesia no longer then one hour. We 
evaluated the lung with a convex probe, in twelve dorsal areas above the dia-
phragm, before anesthesia (T0) and soon af ter (T1). We counted the B lines 
from 0 to 10, we quantified the C lines (small subpleural consolidations) from 
1 to 3 and we defined atelectasis as the presence of at least three B lines or a 
C line in an intercostal space [3]. We also calculated the lung ultrasound score 
as described by Via [2]. 
Results and discussion: 84 patients completed the study, mean age: 
48,5±9, BMI: 24,7±5 and smokers 29%. The procedure lasted 36±8 min. and 
nearly all the patients developed atelectasis (94%). The number of B lines, 
C lines and the lung score, all increased significantly. B lines T0: 1[0-2] T1: 
17,5[9-34]; C lines T0: 0[0-0] T1: 3[1-7]; lung score T0: 0[0-0] T1: 7[3-15] 
(Wilcoxon signed ranks test p<0,0001). We found no dif ferences in relation to 
age, BMI or smoke habit, but patients with a shorter procedure (less then 35 
min.) developed fewer C lines: 2[1-3,5] vs. 5[1-9] (Mann-Whitney test p=0,02). 
Our findings are very similar to those obtained by Hedenstierna with chest CT 
scans [1].
Conclusion: Lung Ultrasound is a reliable, safe and repeatable method to 
detect anesthesia-induced atelectasis in adult healthy patients. 
Reference: 
1. Hedenstierna G, Edmark L. Mechanism of atelectasis in perioperative 
period. Best Pract Res Clin Anaesthesiol. 2010 June; 24(2): 157-69
2. Via G, Storti E, Gulati G, et al. Lung Ultrasound in the ICU: from diagnostic 
instrument to respiratory monitoring tool. Minerva Anestesiol. 2012; Nov 
78(11): 1282-96
3. Lichtenstein DA. Whole Body Ultrasonography in the Critically ill. Berlin: 
Springer-Verlag; 2010 
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01AP05-1
Cognitive dysfunction rehabilitation using Mentalplus® digital 
game. A possible future tool to cognitive rehabilitation in 
POCD 

Valentin L., Pereira V., Carmona M.J.
Faculdade de Medicina da Universidade de Sao Paulo, Dept of 
Anaesthesiology, Sao Paulo, Brazil

Background and Goal of Study: POCD remains a common postopera-
tive complication associated with higher morbidity and mortality, especial-
ly in elderly patients. Research on digital games may not relate directly to 
postoperative cognitive dysfunction, but it can illuminate the possibilities of 
games related cognitive improvement in people with cognitive dysfunction1. 
MentalPlus® is a digital game developed first to evaluate the cognitive dys-
function, in special POCD. 
This study investigated the association between the use of MentalPlus® game 
series of sessions in elderly patients with cognitive dysfunction and their re-
sults af ter them. Based on these findings, the scientific community could have 
interest to develop a major project to evaluate the impact of its usefulness for 
POCD rehabilitation.
Materials and methods: A total of 17 volunteers elderly patients,mean age of 
64 years, with diagnosed cognitive dysfunction based on usual neuropsycho-
logical test bat tery (TICS, VLT, STROOP, TMT A/B and SDMT) went through 
ten sessions on MentalPlus® game. MentalPlus® game sessions focused on 
at tention, memory and executive functions. Patients` cognitive functions were 
evaluated in two moments: before the first and af ter the last session use. Each 
session consisted of 25 minutes each play per day. The primary outcome 
was an evaluation of each battery test score before and af ter the MentalPlus® 
game ten sessions. 
Results and discussion: Due to the small sample size, we present only 
descriptive data: TICS, VLT, STROOP, TMT A/B and SDMT The scores pre-
sented in both times were (mean;SD): TICS( 25.3 ;3.4 and 28;1.1), VLT1,2,3 
and delay:(8;1.6 and 11;1.4),(8;2 and 11.5;1.3),(11;1.3 and 12.5;1.4),(11.3;1.2 
and 13;1), STROOP(time) 1,2 and 3 (128;23 and 110;12),(150;25 and 
127;16),(157;21 and 133;14), TMT-A (32;24 and 34;13), TMT-B (39;9 and 
30;10), SDMT(72;18 and 73;12). The results showed an improvement in di-
verse neuropsychological tests applied before and af ter the 10 MentalPlus® 
game sessions for the 17 patients.
Conclusion: This positive pilot results in cognitive rehabilitation using 
MentalPlus® game can suggest a possibility for future use in POCD rehabilita-
tion. 
Reference: 
Blumberg FC, Fisch SM. 
Introduction: digital games as a context for cognitive development, learning, 
and developmental research. New Dir Child Adolesc Dev. 2013;2013(139):1-9. 

01AP05-2
The end-tidal desflurane concentration for maintaining 
bispectral index below 50 in adult patients 

Yokoyama R., Satsumae T., Tanaka M.
Universit y of Tsukuba, Dept of Anaesthesiology, Tsukuba, Japan

Background and Goal of Study: Bispectral index (BIS) target below 50 is 
considered to be appropriate for unconsciousness during general anaes-
thesia in adult patients. Minimum alveolar concentration for maintaining BIS 
below 50 (MACBIS50) of sevoflurane has been reported to be 0.97% in adult 
patients and to decrease with advancing age [1]. Desflurane has rapid onset 
and of fset, and is widely used for general anaesthesia, preferably in obese 
and elderly patients. Thus, we evaluated the MACBIS50 of desflurane in dif fer-
ent age groups. We hypothesised that MACBIS50 of desflurane decreases with 
advancing age in adult patients.
Materials and methods: Sixty patients, American Society of Anesthesiologists 
physical status I and II, aged 10 to 66 years, who were scheduled for elec-
tive surgery under general anaesthesia, were enrolled in the study. They 
were divided into 10-19 year-old, 20-39 year-old, and 40-69 year-old groups. 
Anaesthesia was induced with 5% sevoflurane in 6 l.min-1 oxygen by using 
the incremental increase technique via a face mask. Af ter obtaining muscle 
relaxation using rocuronium 0.7 mg.kg-1, i-gel was inserted. Then, the volatile 
anaesthetic agent was changed from sevoflurane to desflurane. The end-tidal 
desflurane concentration was maintained at 4.0% for 10 min to allow equilibra-
tion with cerebral anaesthetic partial pressure followed by a 1 min assessment 

of BIS taken at 10-sec intervals. BIS data were obtained from an average of 6 
BIS values in 1 min, and recorded. The end-tidal desflurane concentration at 
which BIS was measured was predetermined by the up-down method (with 
0.2% as a step size). MACBIS50 was determined using Dixon’s up-down method.
Results and discussion: MACBIS50 of desflurane was calculated to be 4.17%, 
3.53%, 3.33% in the 10-19 year-old, 20-39 year-old, and 40-69 year-old group, 
respectively. MACBIS50 of desflurane decreases with advance in age (P = 
0.007), which is similar to sevoflurane. We were able to examine MACBIS50 
more accurately using the protocol that had small step size of desflurane and 
excluded drugs that could af fect BIS value.
Conclusion: These results indicate that we can maintain BIS below 50 with 
less end-tidal desflurane concentration with aging.
Reference: 
1. Br J Anaesth 2009; 102: 331-5. 

01AP05-3
Dynamic resting-state fMRI during ketamine anaesthesia 

Uhrig L., Jacob A., Bart t feld P., Sit t J., Dehaene S., Jarraya B.
NeuroSpin Center, Institute of BioImaging, Commissariat à l’Energie Atomique 
(CEA), Institut National de la Santé et de la Recherche (INSERM), Cognitive 
Neuroimaging Unit, Gif sur Yvet te, France

Background and Goal of Study: How does ketamine af fect the brain neu-
ronal dynamics during anaesthesia? Resting-state functional MRI (rsfMRI) is 
increasingly applied to explore spontaneous brain fluctuations during wake-
fulness and under anaesthesia through the analysis of functional connectivity 
(FC). It has been reported that long-range resting-state FC persists under 
general anaesthesia [1]. 
A new method of rsfMRI analysis, called dynamic resting-state fMRI (D-rsfMRI), 
allows analysing the changes of FC within fMRI sessions instead of averaging 
FC analysis over the MRI scanning session. We previously demonstrated that 
under propofol anaesthesia, dynamical FC changes correlated with the brain 
white matter structure, suppressing the rich repertoire of brain states that ex-
ists in the awake state [2]. 
Here we used the D-rsfMRI method to compare dynamic FC between wakeful-
ness and ketamine anaesthesia in non-human primates.
Materials and methods: Four rhesus macaques were included. All proce-
dures were conducted in accordance with the European Directive (2010/63/
UE) and were approved by the institutional Ethical Commit tee. Monkeys were 
scanned at a 3T fMRI with no task (resting-state) during the awake state or 
ketamine anaesthesia. Simultaneous EEG recording ensured for a consistent 
level of anaesthesia across animals and sessions. We used sliding-window 
correlations to analyse dynamical FC (D-rsfMRI) data [2,3].
Results and discussion: Under ketamine anaesthesia, the brain still exhibits 
rich FC patterns, but the remaining connectivity pat terns become strongly 
related to the underlying anatomical connectivity and lack negative correla-
tions. The awake resting-state, however is characterized by a high degree of 
temporal flexibility with a greater variety of brain states. 
Conclusion: These results suggest that the temporal dynamics of spontane-
ous brain activity and specifically its independence from established anatomi-
cal routes are altered under ketamine anaesthesia, just like we previously ob-
served under propofol anaesthesia [2]. This leads to generalise our D-rsfMRI 
signature of consciousness. Whatever the pharmacological agent, anaesthe-
sia parallels a shif t in dynamical functional connectivity leading to rigid low 
information brain functional configurations. 
References: 
1. Vincent JL et al. (2007) Nature 
2. Bart t feld P, Uhrig L et al. (2015) Proc Natl Acad Sci U S A 
3. Allen EA et al. (2014) Cereb Cortex 
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01AP05-4
Preoperative predictors of postoperative cognitive dysfunction 
af ter y-graf t replacement for abdominal aortic aneurysm 

Hayashi M.
Kumamoto Chuo Hospital, Dept of Anaesthesiology, Kumamoto, Japan

Background and Goal of Study: Postoperative cognitive dysfunction (POCD) 
is believed to result from operative stress. It prolongs hospital stays, lowers 
quality of life, and hastens mortality. Y-graf t replacement is a highly invasive 
procedure and should lead to an elevated rate of subsequent POCD. This has 
not been shown in the few reports of preoperative predictors of POCD af ter 
Y-graf t replacement. This study sought to identify the preoperative predictors 
of POCD af ter Y-graf t replacement. 
Materials and methods: We retrospectively reviewed the medical records 
of patients who underwent Y-graf t replacement for Abdominal aortic aneu-
rysm (n=65) between July 2010 and September 2013 at Kumamoto Chuo 
Hospital. Surgeries were performed under either general anesthesia or com-
bined general and epidural anesthesia. POCD was measured by 4 neuropsy-
chological tests: Hasegawa dementia scale (HDS: modified Mini-Mental State 
Examination), Kana pick-up test, Digit symbol test, and Digit span test. The 
tests were applied preoperatively (baseline) and one week post-operatively. 
POCD was defined as a decrease of at least 20% of baseline in performance 
post operatively in at least 1 test. Comparisons between POCD group and 
non-POCD group were made with Student’s t test and the χ2 or Fisher’s exact 
test. Stepwise logistic regression analysis assessed the predictors and prob-
ability of POCD.
Results and discussion: POCD was identified in 24 of the 65 patients (37.0%). 
The group with POCD were significantly (p<0.05) older (75.2 ± 6.71 vs 70.6 
± 6.72), had lower neuropsychological scores (HDS 25.3 ± 3.2 vs 28.4 ± 1.9, 
Kana pick-up 20.2 ± 10.4 vs 28.2 ± 12.7, and Digit symbol 30.5 ± 11.6 vs 41.1 
± 11.3. Stepwise regression found the significant predictors of POCD to be 
history of cerebrovascular disease (CVD) [odds ratio (OR) 3.04], older than 74 
y (OR 4.47), and 28 or below in HDS (OR 7.76). The probability of POCD with 
3 risk factors was 0.969. The lower HDS score may reflect decreasing cogni-
tive reserve due to CVD and aging. No MRI exams were made preoperatively.
Conclusions: The incidence of POCD af ter Y-graf t replacement was 37.0% 
(24 / 65). Cerebrovascular disease, age, HDS were preoperative predictors of 
POCD. HDS may be useful to evaluate POCD before surgery in elderly patient 
with history of CVD. 

01AP05-6
The minimum alveolar concentration (MAC) of sevoflurane 
for maintaining the bispectral index below 50 during noxious 
stimulation 

Kusumoto A.1, Inomata S.2, Fujita M.1, Tanaka M.2

1Universit y of Tsukuba Hospital, Dept of Anaesthesiology, Tsukuba, Japan, 
2Universit y of Tsukuba, Dept of Anaesthesiology & Intensive Care, Tsukuba, 
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Background and Goal of Study: The minimum alveolar concentration (MAC) 
for maintaining the bispectral index below 50 (MAC-BIS50) of sevoflurane dur-
ing a resting state has been reported. However, the MAC-BIS50 of sevoflurane 
during noxious stimulation has never been determined, and this index may 
provide clinically useful information. The depth of the anesthesia will decrease 
under noxious stimulation, and lead to a risk of awareness during the opera-
tion. It is reported that tetanic stimulation of 80 mA is equivalent to a skin inci-
sion. We investigated the MAC-BIS50 during tetanic stimulation (MAC-BIS50-
tetanus) of sevoflurane.
Materials and methods: The study was performed following institutional re-
view board approval and af ter writ ten informed consent was obtained from 
each patient, without psychotic disease, neurological disorder, and dementia. 
H2 blocker was solely used as a premedication, and anesthesia was induced 
with sevoflurane and 50-60% of nitrous oxide in 40-50% of oxygen and air. 
Under an adequate neuromuscular blockade with 0.6 mg/kg of rocronium, 
supraglot tic device (i-gel or LMA proseal) was introduced. Anesthesia was 
maintained with a predetermined end-tidal concentration of sevoflurane in 
oxygen and air, and we confirmed that the end-tidal nitrous oxide concentra-
tion was below 5%. Tetanic stimulation of 80 mA was applied for 10 seconds to 
the ulnar nerve with a TOF monitor, and the recorded BIS values for 3 minutes 
at 10-s intervals during before-and-af ter stimulation. Since our BIS monitors 
had a 30-s lag, so we defined that the average of the BIS values at 30-s af ter 

the stimulations was as the BIS value when tetanic stimulation was applied. 
The MAC-BIS50 of sevoflurane at in middle-aged patients has been reported 
to be 0.97%; we started at 1.2 % and determined the MAC-BIS50-tetanus by 
Dixon’s up-and-down method.
Results and discussion: We studied 19 adult patients (41-69 yr). The MAC-
BIS50-tetanus of sevoflurane was 1.38 % (SE 0.03, 95% CI 1.32-1.44 %).
Conclusion(s): The MAC-BIS50-tetanus of sevoflurane was 1.38 % (95% CI; 
1.32-1.44 %). It was suggested that a half of patients during general anesthe-
sia with a 1.38 % end-tidal concentrations of sevoflurane would have a BIS 
value more than 50 when noxious stimulation is applied. 

01AP05-7
Risk factors involved in the onset of postoperative delirium 
after transurethral prostatectomy in elderly - a retrospective 
study 

Savu C.1, Burchiu E.1, Surcel C.2, Mirvald C.2, Mihai V.2, Pavelescu C.2

1Fundeni Clinical Institute, Dept of Anaesthesiology & Intensive Care, 
Bucharest, Romania, 2Fundeni Clinical Institute, Dept of Uronephrology and 
Renal Transplant, Bucharest, Romania

Introduction: The elderly represent a large cohort of patients undergoing 
urological procedures in which transurethral prostatectomy (TURP) is one of 
the most frequently performed. 
Aim of this study: To investigate the incidence of postoperative delirium 
(POD) in elderly patients undergoing monopolar TURP for benign prostatic 
hyperplasia (BPH) and to identify the risk factors involved in the onset and 
severity of POD. 
Material and method: 240 patients aged over 70 years underwent elective 
surgery for BPH in our Department in the last 2 years. Pts. were evaluated pre-
operatively, immediately postoperative and at 5 days af ter surgery. Inclusion 
criteria: spinal anesthesia; preoperative minimental state examination 
(MMSE)>27. Pts. with preoperative antidepressants or who developed post-
TUR syndrome were excluded. Delirium was diagnosed using the Confusion 
Assessment method (CAM). Af ter surgery, patients were divided into 3 
groups based on POD severity (no delirium, lasted 2-3 days and >4 days). 
Intraoperative data included operating time, TAM, HR, SpO2, rectal tempera-
ture, blood loss, volume of rinsing liquid used. POD treatment consisted in 
titrated haloperidol; pain management and non-pharmacological measures. 
For comparison between these 3 groups we used Mann-Whitney U test for 
continuous data, Kruskall Wallis test for non parametric variables and χ2 test 
for ordinal data. 
Results: Median age was 76.3 (70-87). POD occurred in 27 pts (11.25%), with 
17 (7.08%) and 10 (4.16%) pts. developed short and prolonged POD, respec-
tively. Mean hospital stay was 5.4, 7.3 and 12.6 days for the 3 groups, respec-
tively (p<0.004). 5 (2.08%) pts. required endoscopic revision af ter POD onset 
but no significant surgical complication (Clavien grade>3a) was recorded. 
Age>76, marital status, alcohol use disorders, preoperative urinary catheter-
ization were found to be preoperative predictors for onset of POD. Prolonged 
POD was associated with intraoperative Hb drop>2g/dL, increased operative 
time>60 min and decrease of intraoperative body temp<36,50 C. MMSE did 
not correlate with POD severity in this cohort. 
Conclusions: Reducing the operative time, usage of preheated rinsing liquids 
in association with specific treatment may decrease POD morbidity and hos-
pitalization costs. 
Reference: 
American Geriatrics Society Expert Panel on Postoperative Delirium in 
Older Adults: Postoperative delirium in older adults, J Am Coll Surg. 2015 
Feb;220(2):136-48.e1 
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Correlation between Bispectral Index and endtidal sevoflurane 
concentration during maintenance of anesthesia in 
intellectually disabled patients 

Mourão J.1, Silva A.2, Abelha F.3, Amorim P.4

1Centro Hospitalar de São João, Dept of Anaesthesiology, Por to, Por tugal, 
2Faculdade de Farmácia da Universidade do Por to, Research and 
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Background and Goal of Study: Adjusting the anesthetics’ dose in intellectu-
ally disabled (ID) patients is particularly challenging. In order to bet ter under-
stand how the bispectral index (BIS) behaves in ID patients, the correlation be-
tween BIS and the endtidal sevoflurane (EtSevo) was examined in this study. 
Materials and methods: 9 ID patients, 19±10 years old, 43.4±17.3Kg, ASAII/
III scheduled for oral procedures were enrolled. None of the patients were co-
operative to allow monitoring before induction. Anesthesia was induced with 
8% sevoflurane in oxygen through facemask. Af ter induction, a BIS sensor 
was placed in the patient’s and connected to a BIS Vista® monitor. Rugloop 
Waves® sof tware was used to continuously record the BIS, as well hemody-
namic and ventilatory parameters. Maintenance of anesthesia was with sevo-
flurane with air adjusted to clinical signs by an anesthesiologist blinded to the 
BIS value. None of the patient received opioids. 
Data recorded were selected: from the first time that the BIS value decreased 
below 60 until the last time that the BIS value increased above 70. Graphpad 
Prism was used for statistical analysis. Spearman Rank r correlation coef fi-
cient was calculated between BIS and EtSevo for each patient. 
Results and discussion: Average BIS was within, or below, what are con-
sidered adequate levels (between 40 and 60) with only one patient showing 
average high BIS levels. We observed correlation values obtained for each 
patient. In 6 out of 9 patients there was a significant negative correlation be-
tween BIS and EtSevo. 
In the remaining 3 there was no correlation between BIS and EtSevo. These 
patients corresponded to a patient with ID consequent to asphyxia, a patient 
with LennoxGastaut and anoxic encephalopathy and another with cerebral 
palsy and congenital hydrocephaly. All 3 patients were taking antiepileptic 
medication. 
Two of the patients that had no correlation between BIS and EtSevo had the 
higher average BIS values of the study sample, but this was not accompanied 
by the lower average EtSevo and MAC values. Some ID patients may have 
background conditions that limit the use of BIS for depth of anesthesia moni-
toring. BIS, seems to be either similar or lower from what would be seen in 
normal brains, but not higher. 
Conclusions: Most patients from this study, the BIS seemed capable of re-
flecting the Et levels. More patients will be enrolled to better define the useful-
ness of BIS and help titrate anesthesia in ID patients. 

01AP05-9
Comparison of three NIRS devices for the measurement of 
microvascular reactivity 

Steenhaut K., De Hert S., Moerman A.
Ghent Universit y, Dept of Anaesthesiology, Ghent, Belgium

Background and Goal of Study: An increasing number of NIRS devices are 
used to provide measurements of microvascular reactivity. The interchange-
ability of the dif ferent devices is however unclear. 
The aim of the present study is to analyse tissue oxygenation measurements 
by three dif ferent NIRS devices during a vascular occlusion test (VOT). The 
hypothesis is that measurements from the dif ferent devices are similar.
Materials and methods: Forty consenting adults scheduled for elective 
CABG surgery were recruited. Three disposable NIRS sensors (INVOS 
5100C; Foresight Elite and NIRO-200NX) were applied to the lef t forearm over 
the brachioradial muscle. A standard blood pressure cuf f at the upper arm 
was inflated to a pressure of 50 mmHg above the individual systolic pres-
sure. Af ter 3 minutes of ischaemia, cuf f pressure was rapidly released. Tissue 
oxygenation (StO2) measurements included baseline StO2 (BL), occlusion 
slope (OS), minimum value at end of ischaemia (Min), reperfusion slope (RS), 
maximum value af ter cuf f release (Max) and recovery time (tR) defined as the 
time interval from minimum value until return to baseline af ter the hyperaemic 
phase.

Comparisons between devices were performed with the Kruskal-Wallis test. 
Pairwise dif ferences among devices were examined with the Mann-Whitney 
U test. 
Results and discussion: Data are presented as median [IQR]. There were 
no significant dif ferences at baseline. Pairwise comparisons between devices 
significantly show that INVOS has higher occlusion slopes, lower minimum 
values and higher reperfusion slopes, while NIRO has lower maximum values 
and Foresight has longer recovery times compared to the two other devices. 

 INVOS 5100C Foresight Elite NIRO-200NX

BL (%) 66 [61-73] 70 [65-73] 69 [65-73]

OS (%/min) 15 [11-21]* 11 [8-13] 12 [9-15]

Min (%) 36 [21-48]* 45 [40-51] 46 [36-51]

RS (%/min) 311 [92-523]* 114 [65-199]* 202 [88-269]*

Max (%) 82 [77-86] 81 [78-87] 79 [75-82]*

tR (s) 181 [146-223] 226 [181-266]* 187 [127-248]

[Table]
* p<0.05 vs. the two other devices

Conclusion: Although no significant dif ferences were found at baseline, anal-
ysis of dif ferent parameters of microvascular reactivity shows that dif ferent in-
formation is retrieved depending on the NIRS device used. This phenomenon 
should be kept in mind when using NIRS as monitoring technique for tissue 
oxygenation, especially during VOT. 
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Bispectral index monitoring of a lithium-medicated patient with 
bipolar disorder 
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Ribeiro K.G.2, Nunes Filho R.R.3
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Hospital Geral de For taleza, Dept of Anaesthesiology, For taleza, Brazil, 
3Universidad Abier ta Interamericana, Dept of Anaesthesiology, Rosário, 
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Background: Bipolar disorder is a psychiatric condition usually treated with 
lithium. This drug may display EEG abnormalities which are generally pro-
portional to plasma concentrations: dif fuse slow activity, spikes and triphasic 
waves. This case report describes changes in bispectral index (BIS) values in 
a lithium-medicated patient with bipolar disorder during general anaesthesia 
for oncological surgery. 
Case report: A 60-year old female patient (47kg,1.53m) with bipolar disorder, 
treated with carbolithium (300mg 3 times a day), was submit ted to hysterec-
tomy and retroperitoneal and iliac lymphadenectomy due to recurrent colon 
cancer. In the operating room, the patient was monitored for cardioscopy, 
SpO2, NIBP and BIS. Epidural block was achieved with morphine (2mg) and 
ropivacaine (45mg), followed by sufentanil (20mg), propofol (80mg) and cisa-
tracurium (2.5mg), i.v. She was intubated and maintenance was done with 
desflurane and remifentanil (ef fector site). The patient remained with a heart 
rate of 96-74 bpm, mean arterial pressure of 109-76mmHg and no significant 
intraoperative bleeding. BIS values remained low (25-45) and the burst sup-
pression rate (BSR) was ≠ 0 (1-13) despite low targets of remifentanil infu-
sion (0.5-1.2ng/dL) and low end-tidal desflurane concentrations (0.7-1.5%). 
Recovery was satisfactory, with discharge on the 7th postoperative day. 
Discussion: In general, EEG changes induced by anesthetics initially pro-
duce excitation and frontal alpha rhythm. As the depth of anesthesia increas-
es, waves become slower and the voltage increases (with the exception of 
ketamine). The stability of the hemodynamic variables suggest cerebral perfu-
sion was not compromised in our patient, but the lithium neuronal suppressive 
metabolic ef fects, associated to toxicity intrinsic of the anesthetics produced 
low BIS values and BSR ≠ 0. 
Reference: 
1. Bauer G, Bauer R. EEG, Drug Efects, and Central Nervous 
System Poisoning. in: Schomer DL, Silva FHL. Niedermeyer’s 
Electroencephalography: Basic Principles, Clinical Applications and Related 
Fields, 6th ed., Lippincott Williams & Wilkins, 2011;901-22.
Learning points: Regular use of CNS-altering medication by some patients 
can lead to EEG abnormalities during anesthesia. 
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reaching statistical significance (p= 0.99, 0.35 and 0.42). Wet-to-dry ratio was 
increased in septic animals, but not af fected by the sedative regimen (propo-
fol: 4.89±0.07[BB2] vs. sevoflurane 4.80±0.07, p=0.23). 
Conclusion: Sevoflurane could be a safe alterntive for sedation in septic pa-
tients also with regard to neuro-inflammatian, of fering at the same time a sys-
temic anti-inflammatory potential. 
Reference: 
1. Lee YM et al: Biomed Res Int. 2015 
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Differential inflammatory effects in the brain and post 
operative cognitive performance from surgical trauma when 
compared with anaesthesia exposure without surgery 
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Background and Goal of Study: Postoperative cognitive dysfunction (POCD) 
is associated with abnormal tau protein phosphorylation and neuroinflamma-
tion, findings commonly seen with Alzheimer’s Disease1,2 This study investi-
gates the contribution of surgical trauma as compare with anaesthesia expo-
sure alone to the development of this condition.
Materials and methods: Young wild type C57BL/6N mice were divided 
into control (CON) sevoflurane only (SEVO) and laparotomy (LAP) groups. 
Cognitive function was assessed by Y-maze analysis and locomotor activity 
by the Open Field test on postoperative day 14. Inflammatory cytokine mRNA 
expression from the liver, frontal cortex and hippocampus were assessed by 
q-PCR at 4h and 24h. Brain tissues were collected for Western-Blot analysis 
and immunoflurescent staining. Normalized band intensities were analyzed by 
One-Way ANOVA followed by Turkey’s post hoc test. 
Results and discussion: No dif ferences were seen for locomotor activity but 
latency and error number were significantly increased in LAP compared with 
SEVO (n=10-11, p <0.01 and p <0.05 respectively) in Y-maze test. Hepatic 
mRNA levels of IL-1β, TNF-α, IL-8 and MCP-1 were significantly increased at 
4h in LAP compared with SEVO and CON. IL-1β was elevated in the fron-
tal cortex, as was IL-8 in the hippocampus at 4h in LAP (n= 6-8, p <0.05). 
Immunoflurescent positive intensity of GFAP labeled astrocyte was higher in 
LAP compared with SEVO at the DG region of hippocampus. There were also 
more activated microglia (IBA-1 labeled) in CA1 and DG regions of the hip-
pocampus. 
These results indicate that both peripheral and neuroinflammation and as-
trocytes and microglia activation are more pronounced following trauma 
compared with sevoflurane exposure alone and this corresponds to delayed 
cognitive impairment. 
Conclusion(s): These data further support that POCD is a condition that is 
more related to surgical trauma than to anaesthesia exposure. 
References: 
1. Iqbal, K., et al Curr Alzheimer Res, 2010. 7(8): p. 656-64.
2. Run, X., et al J Alzheimers Dis, 2010. 22 Suppl 3: p. 49-55.
3. Wan, Y., et al Anesthesiology, 2007. 106(3): p. 436-43. 
Acknowledgements: This work is supported in part by the HKU Seed 
Funding Programme for Basic Research 210311159069 
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Effects of general anesthesia with propofol versus desflurane 
on oxidative stress and inflammation in obese patients 
scheduled for bariatric surgery 
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Background and Goal of Study: Obesity patients have high level systemic 
oxidative stress and inflammation(1). Oxidative stress evaluation is based on 
measures of free radical mediated oxidative processes end products, such as 
malondialdehyde (MDA) and myeloperoxydase (MPO) and also pro-inflam-
matory cytokines, C reactive protein (CRP) and antioxidants(2). Antioxidant 
therapy reduces oxidative stress. 

01AP05-11
The effects of sevoflurane and propofol anesthetics for 
regional cerebral oxygen saturation during the operation of 
lower extremities with pneumatic tourniquet 

Kumasaka A., Otaki K., Sugiura A., Kawamae K.
Yamagata Universit y, Dept of Anaesthesiology, Yamagata, Japan

Background and Goal of Study: It is known that hemodynamic status chang-
es by deflating the pneumatic tourniquet during lower extremity surgery, es-
pecially with elderly patients and it sometimes triggers severe complications. 
Therefore, recent studies suggested that we should monitor the cerebral oxy-
gen saturation during those operations. 
It was shown that cerebral oxygen saturation reflects the balance between 
cerebral oxygen demand and supply, and is used to detect cerebral ischemia. 
Anesthetic agents are known to have variable ef fects on cerebral hemody-
namics and intra cranial pressure. The goal of this study was to determine 
whether regional cerebral oxygen saturation (rSO2) values dif fer between 
propofol and sevoflurane anesthesia during lower extremity surgeries that 
require pneumatic tourniquet.
Materials and methods: Thirty-four patients undergoing operation of lower 
legs were randomly divided into sevoflurane and propofol groups. The pa-
tients with The American Society of Anesthesiologists physiological status 1 or 
2 and without past history of cerebral disease were included in this research. 
Physiological parameters and rSO2 were recorded under general anesthesia. 
At 5 min before, and 5, 10 and 15 min af ter deflation of pneumatic tourniquet. 
We also performed arterial blood gas analysis at the same time points. The 
patients were followed for a week af ter the operation to record complications.
Results and discussion: Sevoflurane group had significantly higher rSO2 
values than propofol group throughout the observational period. (p=0.02, 
0.011, and 0.11) Sevoflurane group indicated continuous increase in rSO2 
af ter deflation. However, propofol group showed decline in rSO2 values af ter 
deflation, though it regained within the recording period. Physiological param-
eters, arterial blood gas analysis data and MAP were not significantly dif fer-
ent between the groups. There were no significant dif ferences between the 
groups in terms of the post-operative complication. 
Conclusion(s): There were significant dif ferences between the anesthetics 
on rSO2 when the pneumatic tourniquet was deflated. Sevoflurane group indi-
cated higher levels of rSO2 during recording period than propofol group. When 
deflating the tourniquet, inhalator anesthetics might be ef fective to maintain the 
cerebral blood flow and to avoid following neurologic complications. 

01AP06-1
Sevoflurane sedation in a rat model of sepsis: systemic and 
neuro-inflammation 
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Background: Volatile anesthetics such as sevoflurane have shown anti-in-
flammatory properties in various organs and set tings [1]. We were interested 
in evaluating safety aspects as well as the potential of sevoflurane to reduce 
neuro-inflammation in sepsis. 
Methods: Adult male Wistar rats were subjected to intravenous injection of 
1mg/kg lipopolysaccharides (LPS) or sham procedure (phosphate-buf fered 
saline, PBS). They were randomly assigned to sedation with propofol or 
sevoflurane for 12h. Blood samples were taken every 3h. The inflammatory 
mediators cytokine-induced neutrophil chemoattractant protein-1 (CINC-1) 
and monocyte chemotactic protein-1 (MCP-1) were evaluated in serum and 
brain tissue. Brain damage markers mRNA s100B, transforming growth factor 
β (TGF-β) and glial fibrillary acidic protein (GFAP) as well as wet-to-dry ratio 
were assessed. Statistical analysis was performed using one way analysis of 
variance, p<0.05 was considered significant. 
Results: There was no dif ference with regard to ventilation or mean arterial 
blood pressure in the two sedation groups. Pro[BB1] -inflammatory cyto-
kines were upregulated with a clear peak at 12h in the propofol and sevoflu-
rane sepsis group (CINC-1: 401±305 vs 96±44ng/ml; MCP-1 4.82±1.92 vs. 
2.51±0.54µg/ml; both p<0.001). Also brain CINC-1 and MCP-1 proteins were 
increased upon LPS injection, however, with similar values in both sedation 
groups. Brain damage markers s100B, TGF-β and GFAP were decreased by 
2%, by 25% and increased by 43% by sevoflurane, respectively, but without 
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Propofol has shown antioxidant proprieties as free radicals scavenger(3). 
Propofol antioxidant ef fects have not yet been studied in obese patients. 
This study evaluates the ef fect of propofol compared with desflurane on oxi-
dative stress and inflammation markers in obese patients scheduled for bar-
iatric laparoscopic surgery.
Materials and methods: Af ter approval by the local Ethics Commit tee and 
signed informed consent, 40 patients were randomly allocated into 2 groups: 
group D (desflurane, n=20), general anesthesia induced with sufentanyl 
(0.2 mcg /kg) and thiopental (5 mg/kg); group P (propofol, n=20), general 
anesthesia induced with sufentanyl (0.2 mcg /kg) and propofol (2 mg/kg). 
Anesthesia was maintained in group D with desfurane and in group P with pro-
pofol. MDA, MPO, CRP, WBC and monocytes were analyzed. Venous blood 
samples were obtained at T0 (before induction ), T1 (60 min af ter incision), 
T2 (120 min af ter incision) and J1 (24 hours af ter surgery). Duration of anes-
thesia was recorded. Statistical analysis included: Bartlet t’s chi-squared test, 
Kolmogorov-Smirnov test and T-test . 
Data are presented as mean ± standard deviation (SD). p <0.05 was consid-
ered significant.
Results and discussion: Demographics did not dif fer between groups. BMI 
42.4±4.8. CRP values were lower in group P at T1 (4.79±2.95 vs 9.83±8.39; 
p=0.018). Monocytes levels were lower in group D at T2 (4.75±1.75 vs 
6.37±1.94; p=0.011). MDA, MPO, Vitamin E, β-carotene, 250H VD, IL-6 
and WBC levels were not significantly dif ferent between groups (p>0.05). 
There was no significant dif ference in anesthesia length (113.50± 33.29 vs 
120.95±25.09 min; p= 0.4).
Conclusion(s): The two anesthesia regimens do not seem to be protective 
against oxidative stress. Propofol seems to be beneficial on inflammation by 
reducing CRP values early af ter induction, but desflurane too, by reducing 
monocytes. 
References: 
1. Skalicky J. Clin Chem Lab Med 2008; 46:499-505.
2. Del Rio D. Nutr metab cardiovasc Dis 2005; 15 : 316-328.
3. Murphy P.G..Bja 1992; 68: 613-618. 
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Background and Goal of Study: Surgery and other medical perioperative 
interventions induce a variable period of immunosuppression, with negative 
consequences on long-term outcome of cancer patients. The influence of an-
esthetic agents on the immune response is not fully elucidated. 
We investigated the ef fects of general anesthesia (balanced inhalation anes-
thesia - BIA and total intravenous anesthesia target controlled infusion- TIVA-
TCI) on T regulatory cells (Tregs) and NK cells in surgical patients with cervical 
cancer.
Materials and methods: Our prospective randomised trial (ongoing) included 
26 consecutive patients with histologically confirmed cervical cancer referred 
for total hysterectomy, bilateral ovariectomy and lymphadenectomy. The study 
was first approved by the Institute and University Ethical Commit tee. Patients 
compliant with the proposed inclusion/exclusion criteria received TIVA-TCI 
(n=9) or BIA (n=17). At 30 minutes before surgery (t1), at end of surgery 
(t2), 12 hours post-surgery (t3) and 24 hours post-surgery (t4), Tregs, 6 Treg 
subsets (CD39+, CD45RA+, CD27+, CD39+45+, CD39+27+, CD27+45+), 
NK cells and 2 NK subsets (CD16+, CD16+low/-) were cyto-flowmetric as-
sessed (Cytometer Beckman Coulter, Gallios). Kaluza sof tware was used for 
data analysis.
Results and discussion: During first 24 hours af ter surgery, a progressive 
increase in Treg was noted only in BIA group (t1/t4=6,4/11,3%, p=0.004). 
Comparative analysis of Treg subsets in TIVA-TCI and BIA identified a sig-
nificant dif ference in CD45RA+ Treg at 12 and 24 hours postoperative (t3- 
5,8/2%, p=0,003, t4- 9,4/4,9%, p=0,004). NK cells dynamics shows an initial 
increase at the end of surgery (t2) in both types of anesthesia. Those values 
were maintained in BIA group but decreased to the the preoperative (t1) val-
ues in TIVA-TCI group, at 24 hours af ter surgery (t4). 
Conclusion(s): Our preliminary data analysis indicates that the immunesup-
pressive ef fect induced by the increase of Treg can be ballanced by a con-

comitent increase in cytotoxic NK cells. In this circumstances we suggest that 
TIVA-TCI and BIA can both be used in cervical cancer patients submit ted to 
total hysterectomy. 
Acknowledgements: This work received financial support through the” 
Program of Excellence in doctoral and postdoctoral research in multidisci-
plinary chronic diseases “, contract no. HRD / 159 / 1.5 / S / 133377. 
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Background: Retrospective analyses indicate anaesthetic-analgesic tech-
nique during cancer surgery may af fect metastasis[1]. 
This may involve receptor-mediated ef fects of anaesthetic/analgesic drugs on 
cancer cells[2]. 
While µ-opioid receptor over-expression in lung tumours is associated with 
metastasis[3] other drug targets remain unexplored. No studies have linked 
tumour drug-receptor expression with long-term clinical outcomes. 
Therefore our study aim was to evaluate the association between expression 
of anaesthetic-analgesic receptor targets within breast cancer tissue and me-
tastasis. 
Methods: We interrogated BreastMark, an online database of published gene 
expression data linking ~17,000 genes & clinical outcomes in breast cancer. 
It contains clinical & transcriptomic data derived from 26 datasets (4,738 pa-
tients). Using known structure-activity data, genes that encode the 23 most 
prominent targets of anaesthetics/opioids were screened. Gene expression 
data was dichotomized using recurrence & metastasis as end-points. Hazard 
ratios were calculated by Cox regression analysis. Enrichment for prognostic 
markers was determined by randomly choosing 23-member gene lists from 
all available genes & calculating how of ten >9 (9/23) significant prognostic 
markers were observed. This was repeated 10,000 times & an empirical p-
value calculated. 
Results: Of our 23 target genes 9 were associated with metastasis (p<0.05; 
Table 1) and 4 with recurrence. This list(9/23) was significant for metastasis 
as it was not observed when random genes were selected from the database 
(p=0.0494). High expression of agonist target genes for volatile anaesthet-
ics & opioids (GABAAγ3 subunit; µ, δ opioid receptors), & low expression IV 
anaesthetic targets (NMDA3a subunit) were associated with metastasis but 
not recurrence. 

Receptors

 Opiate 
Receptors

NMDA 
receptors

NA Channel 
Transporter

5HT 
channel 

transporter
Glycine 

Receptors
GABAa 

subunits

 OPRM1 
μ

OPRD1 
δ GRIN3a GRINa SLC6A2 SLC6A4 GLRAB GABAa 

γ3
GABAa 

γ3
P Value 0.03 0.037 0.0004 0.018 0.006 0.034 8.371e-06 0.009709 0.0456

Hazard 
Ratio

1.203 
(1.018-
1.421)

1.211 
(1.011-
1.4511)

0.586 
(0.435-
0.789)

1.353 
(1.118-
1.638)

1.254 
(1.067-
1.473)

0.8765 
(0.776-
0.9884)

0.692 
(0.588-
0.8142)

0.641 
(0.457-
0.9005

1.204 
(1.003-
1.444)

[Table 1: Hazard ratios (mean, 95% CI) for]

Conclusion(s): Anaesthetic/analgesic receptors are enriched for prognostic 
targets in breast cancer, supporting the hypothesis that outcomes associated 
with perioperative anaesthetic/analgesic technique may reflect receptor-me-
diated drug ef fects. 
References: 
1. Exadaktylos AK, et al. Anaesthesiol. 2006. 105: 660-664
2. Jaura AI et al., Br J Anaesth 2014; 113: i63-7
3. Singleton PA et al. Br J Anaesth. 2014 113: i103-8 
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01AP06-6
Genomic instability detected in anaesthesiologists exposed 
to trace concentrations of waste anaesthetic gases 

Braz L.G., Souza K.M., Nogueira F.R., Aun A.G., Braz J.R., Braz M.G.
Botucatu Medical School, Sao Paulo State Universit y - UNESP, Dept of 
Anaesthesiology, Botucatu, Brazil

Background and Goal of Study: Occupational exposure to anaesthetic 
gases may result in adverse health ef fects. There is still controversy about 
genotoxic potential of anesthetic gases. 
Thus, the aim of this study was to determine the trace concentrations of 
waste anaesthetic gases and to evaluate cytogenetic damage in anaesthe-
siologists.
Materials and methods: Af ter the approval of the study from the Ethical 
Commit tee, the study was conducted in a Brazilian tertiary teaching hospi-
tal (Botucatu Medical School, Botucatu, SP). Buccal cells samples were col-
lected from 57 physicians: 30 anaesthesiologists exposed to waste anesthetic 
gases (the halogenated isoflurane, sevoflurane and desflurane, and the gas 
nitrous oxide - N2O) for at least 2 years, and 27 physicians (internal medicine) 
with no occupational exposure. 
The groups were matched by age, sex and lifestyle. Chromosomal damage 
was evaluated by using the buccal micronucleus cytome assay (BMCyt), a 
minimally invasive method to detect genomic instability. Coded slides were 
stained, two thousand dif ferentiated cells per subject were analysed, and 
micronucleus (MN) frequency was presented per thousand. The trace con-
centrations of waste anaesthetic gases were determined during inhalational 
anaesthesia in the breathing zone of anaesthesiologists, by using a portable 
infrared spectrophotometer, and the values were expressed in parts per mil-
lion (ppm).
Results and discussion: There was no significant dif ferences between 
groups regarding demographic data (p >0.05). The exposed group showed 
higher frequencies of MN when compared to the controls (p = 0.034). The 
mean concentrations of waste anesthetic gases were 5.5 ± 4.4 ppm for iso-
flurane, 7.7 ± 8.7 ppm for sevoflurane, 16.4 6.0 ppm for desflurane and 150.3 
± 135.7 ppm for N2O.
Conclusion(s): The current study showed that the occupational exposure to 
waste anesthetic gases is related with genomic instability assessed by BMCyt 
in anaesthesiologists exposed to the trace concentrations found in the current 
study, suggesting that these professionals can be considered in potential risk 
for harmful genetic ef fects.
Acknowledgements: This study was supported by the grants #2013/05084-
8, São Paulo Research Foundation (FAPESP) and #471604/2013-5, The 
National Council for Scientific and Technological Development (CNPq). 
FAPESP and CNPq are Brazilian government agencies dedicated to promot-
ing scientific research. 

01AP06-8
Comparison of desflurane anaesthesia associated or not with 
nitrous oxide in oxidative DNA damage in patients undergoing 
minimally invasive surgery 

Braz M.G., Nogueira F.R., Arruda N.M., Souza K.M., Braz L.G., Braz J.R.
Botucatu Medical School, Sao Paulo State Universit y - UNESP, Dept of 
Anaesthesiology, Botucatu, Brazil

Background and Goal of Study: Desflurane is one of the newest haloge-
nated anaesthetics and has recently been introduced in clinical practice. Lit tle 
is known about the genotoxic ef fect of desflurane, and whether concomitant 
use of nitrous oxide (N2O) can aggravate this ef fect on genetic material. 
Thus, the aim of this study was to evaluate oxidative DNA damage of anaes-
thesia maintained with desflurane, associated or not to N2O, in patients.
Materials and methods: Af ter approval from the local Ethical Commit tee, 30 
ASA physical status I patients, non-smoking adults, of both sexes, who under-
went minimally invasive surgery lasting at least 90 minutes were included in 
the study. Patients were randomly allocated into two groups of 15 to receive 
desflurane anaesthesia (1 MAC - 6%, 40% O2 and 60% air) or desflurane an-
aesthesia associated with N2O at 60% (40% O2). Blood samples were col-
lected at baseline (before anaesthesia induction), 90 min af ter the beginning 
of anaesthesia and one day af ter surgery. 
The alkaline comet assay was performed in lymphocytes by using the enzyme 
endonuclease III to increase the sensitivity of the assay to detect oxidized 
bases.

Results and discussion: There were no significant dif ferences between 
groups regarding demographic data (age, gender or body mass index, 
P>0.05). The results showed no significant dif ferences in oxidative DNA dam-
age among the time points in the same group or between groups 
(P>0.05).
Conclusion(s): The findings indicate that neither desflurane anaesthesia nor 
desflurane anaesthesia associated with N2O induces oxidative DNA damage 
when evaluated in ASA physical status I patients undergoing minimally in-
vasive surgery. Both types of anaesthesia seems to be safe regarding the 
genome in these type of patients.
Acknowledgements: This study was supported by FAPESP (grant 
#2013/16842-0). 

01AP06-9
Evaluation of occupational exposure to waste anaesthetic 
gases in the inflammatory and oxidative stress biomarkers 
in medical residents 

Braz M.G., Lucio L.M., Resende L.O., Filho D.A., Braz J.R., Braz L.G.
Faculdade de Medicina de Botucatu, UNESP - Univ Estadual Paulista, Dept of 
Anaesthesiology, Botucatu, Brazil

Background and Goal of Study: Occupational exposure to anaesthetics is 
thought to exert adverse ef fects in operating room personnel. It is known that 
inflammation and oxidative stress are linked processes; however, it lacks in 
the literature reports about the ef fects of occupational exposure to anaesthet-
ics in the inflammation-oxidative stress pathways. 
Thus, this study aimed to evaluate inflammatory cytokines and oxidative stress 
in medical residents occupationally exposed to waste anaesthetic gases.
Materials and methods: The Ethical Commit tee of the Institution approved 
the study, which included 30 subjects who were allocated into two groups of 
15: the exposed group, consisting of medical residents from anaesthesiology 
and surgery areas exposed to waste anaesthetic gases (isoflurane, sevoflu-
rane and nitrous oxide) for a three year-period, and a control group com-
posed of medical personnel not exposed to waste anaesthetic gases (internal 
medicine). Blood samples were collected at the same time for both groups, 
and plasma aliquots were used. Inflammatory interleukins (IL-6, IL-8 and IL-
17) were determined by flow cytometry; oxidative stress was determined by 
evaluating two markers of lipid peroxidation: malondialdehyde (MDA) by high-
performance liquid chromatography (HPLC) and 4-hydroxynonenal (4-HNE) 
by immunoassay (ELISA), and also by the antioxidative status using the total 
antioxidant performance (TAP) detected by fluorometry.
Results and discussion: There were no significant dif ferences between 
groups in relation to demographic data. Results showed a significant increase 
in IL-8 and IL-17A in the exposed group compared with the control group 
(P<0.05). Interestingly, IL-8 and IL-17A are potent proinflammatory cytokines 
that have been associated with pathogenesis of a wide range of inflammatory 
diseases, including the respiratory tract, such as chronic bronchitis. On the 
other hand, no significant dif ferences between groups were detected regard-
ing oxidative stress markers (P>0.05). 
Thus, despite the observed changes in the inflammatory cytokines, occupa-
tional exposure to anaesthetics does not seem to induce oxidative stress.
Conclusion(s): The findings suggest an inflammatory response without al-
terations in the antioxidant status in medical residents exposed for three years 
to waste anaesthetic gases.
Acknowledgements: This study was supported by FAPESP (grant 
#2013/21130-0). 
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01AP06-10
Immediate postoperative albumin level is associated with 
acute kidney injury following total knee replacement 
arthroplasty: a retrospective analysis of 1,309 consecutive 
patients based on KDIGO criteria 

Kim H., Kim S., Koh W., Song J., Ro Y., Yang H.
Asan Medical Center, Ulsan Universit y, College of Medicine, Dept of 
Anaesthesiology & Pain Medicine, Seoul, Korea, Republic of

Background and Goal of Study: It has been shown that postopera-
tive acute kidney injury (AKI) is associated with morbidity and mortality. 
Hypoalbuminemia has been reported to be an independent risk factor for AKI. 
However, lit tle is known about the relationship between albumin level and the 
incidence of AKI in patients with total knee replacement arthroplasty (TKRA). 
The aim of our study was to assess incidence and risk factors of AKI and to 
evaluate the relationship between albumin level and AKI following TKRA.
Materials and methods: The medical records of patients who underwent 
TKRA between January 2008 and December 2014 were reviewed. The pa-
tients were divided into two groups by the lowest serum albumin level within 
the postoperative day 2(POD2_alb). Multivariate logistic regression analysis 
was used to assess risk factors of AKI. The comparison of incidence of AKI, 
hospital stay, and overall mortality between the 2 groups was performed us-
ing propensity-score analysis.
Results and discussion: Of 1,309 patients, fif ty seven patients (4.4%) devel-
oped AKI based on KDIGO criteria. Associated factors with AKI include dia-
betes [odds ratio(OR) 2.98; 95% confidence interval(CI) 1.57-5.65; p<0.001, 
uric acid (OR 1.49; 95% CI 1.23-1.81; p<0.001), preoperative beta blocker 
use (OR 0.38; 95% CI 0.21-0.68; p=0.001), and POD2_alb <3.0 mg/dL (OR 
1.88; 95% CI 1.01-3.31; p=0.029). Af ter propensity score analysis, POD2_alb 
<3.0 mg/dL was associated with AKI occurrence (OR 1.82; 95% CI 1.03-3.24, 
p=0.041) and longer hospital stay (p=0.001). Therefore, it is thought that ear-
ly detection and treatment of immediate postoperative hypoalbunemia may 
improve the outcome of patients af ter TKRA.
Conclusion(s): In this study, AKI occurred in 4.6% of patients with TKRA. 
POD2_alb <3.0mg/dL was an independent risk factor of AKI and lengthened 
hospital stay in patients with TKRA.
References: 
1. Jafari SM, Huang R, Joshi A, Parvizi J, Hozack WJ. Renal impairment 
following total joint arthroplasty: who is at risk? The Journal of arthroplasty 
2010;25:49-53, .e1-2.
2. Sang BH, Bang JY, Song JG, Hwang GS. Hypoalbuminemia Within Two 
Postoperative Days Is an Independent Risk Factor for Acute Kidney Injury 
Following Living Donor Liver Transplantation: A Propensity Score Analysis of 
998 Consecutive Patients. Critical care medicine 2015. 
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Intravenous dexmedetomidine supports bacterial growth 

Batai I.Z.1, It tzes B.1, Szabo Z.1, Batai I.1, Kerenyi M.2

1Universit y of Pecs, Dept of Anaesthesiology & Intensive Care, Pecs, 
Hungary, 2Universit y of Pecs, Medical Microbiology, Pecs, Hungary

Background and Goal of Study: Intravenous infusions may be contaminated 
during preparation or during administration. The contamination rate of intrave-
nous drugs may be as high as 18% during preparation.(1) 
These medications may be the source of serious infection if the contaminating 
bacterium can multiply in the solution(2). 
Dexmedetomidine is frequently used as an infusion in intensive care units for 
sedation. Its administration may improve the outcome of septic patients(3). 
In this study we examined bacterial growth in dexmedetomidine.
Materials and methods: The growth of Staphylococcus aureus (American 
Type Culture Collection [ATCC] 25923), Escherichia coli (ATCC 25922), and 
Pseudomonas aeruginosa (ATCC 27853) in dexmedetomidine (Orion) was in-
vestigated. Dexmedetomidine was diluted in saline according to the manufac-
turer’s recommendations (4 µg/mL). One mL diluted dexmedetomidine was 
inoculated with the above strains and kept at room temperature. The initial 
bacterial inoculums were 1,5 x 104 colony forming units (cfu) mL-1. At 0, 1, 
2, 3, 8, and 24 hours 10µL was plated on Mueller - Hinton (MH) agar. Having 
incubated for 24 hours at 37oC the cfu was counted. Three parallels were 
performed. Saline 0.9%, MH broth controls and dexmedetomidine sterility 
check was also applied. Two-way analysis of variance served as the statistical 
method.

Results and discussion: The cfu of all examined strains were unchanged 
during the first 8 hours. By the end of the experiment (24 h) the bacterial count 
of P. aeruginosa and E. coli increased significantly, while the cfu of S. aureus 
remained unchanged in dexmedetomidine. The bacterial growth of P. aerugi-
nosa and E. coli showed the same pattern in dexmedetomidine and in saline. 
Our results suggest that bacteria survive and af ter several hours multiply in 
dexmedetomidine infusion if contaminated. This fact draws the at tention for 
the need of the most careful preparation of dexmedetomidine infusion and the 
same precautions should be applied as with propofol.
Conclusion(s): Most of the medications we use in anaesthesia and intensive 
care inhibit bacterial growth (4). Dexmedetomidine belongs to the few drugs 
that need extra care when preparing and administering as they support bac-
terial growth if contaminated.
References: 
1. Anaesthesia 2007;62:286. 
2. JAMA Intern Med 2014; 174: 606. 
3. Crit Care 2010; 14:R38. 
4. Eur J Anaesthesiol 1999;16:425.
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Remifentanil and hydrogen peroxide-induced oxidative stress 
on human keratinocytes 

Kim E.-J.1, Yoon J.-Y.1, Kim C.-H.1, Shin S.-H.2, Kim Y.-D.2, Yoon J.-U.3

1Pusan National Universit y Dental Hospital, Dept of Anaesthesiology & Pain 
Medicine, Yangsan, Korea, Republic of, 2Pusan National Universit y Dental 
Hospital, Dept of Surgery, Yangsan, Korea, Republic of, 3Pusan National 
Universit y Yangsan Hospital, Dept of Anaesthesiology & Pain Medicine, 
Yangsan, Korea, Republic of

Background and Goal of Study: Many patients suf fer from wound healing 
problems af ter surgery. During wound healing process, reactive oxygen spe-
cies (ROS) are produced and overfull ROS are detrimental to wound repair 
because of their high reactivity. Remifentanil decrease the production of ROS 
and inflammatory response. 
Therefore, we investigated the ef fects of remifentanil on human keratinocytes 
(HaCaT cell) during H2O2-induced oxidative stress and whether this ef fect has 
connection with autophagy.
Materials and methods: The groups were randomly divided into the follow-
ing groups: Control; cells were incubated in normoxia without remifentanil, 
H2O2; cells were exposed to 2 h H2O2 (300 µM), remifentanil pretreatment 
(RPC)+H2O2; cells pretreated with remifentanil (1 ng/mL) 2 h were exposed 
to H2O2, 3-Methyladenine (MA)+RPC+H2O2; cells pretreated with 3-MA (1 
mM) 1h and remifentanil..Cell viability was determined with MTT reduction. 
Apoptosis was determined by Hoechst staining. 
Results and discussion: Cell viability significantly decreased in H2O2 group 
and improved by RPC. RPC ef fectively decreased H2O2-induced apoptosis 
in HaCaT cell. Remifentanil restore cell proliferation and migration injuried 
by H2O2. However, 3-MA inhibited the protective ef fect of remifentanil at cell 
apoptosis. 
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Results and discussion: The study demonstrated that only the functional 
fibrinogen level FLEV evaluated with TEG was correlated with standard fi-
brinogen concentration (p<0.001; CI 95%: 0.5-0) while for all other param-
eters the area under curve of TEG parameters (MRTGG-K vs MA-K and FLEV 
vs MRTGG-FF) was not statistically dif ferent (p=0.1). Comorbidities were 
observed in 6 patients but were not statistically and clinically significant. 
Neonatal outcomes were without significant complications (Table 1)
Conclusions: Post-partum hemorrhage is an important complication in 
obese patients. Thrombelastography parameters provide an early detection of 
coagulation disorders and is well correlated with standard fibrinogen concen-
tration. The earlier execution of the TEG allows to quickly adopt therapeutic 
measures and achieve the best neonatal outcome.
Reference: Sharma S et al. Use of thromboelastography to assess the com-
bined role of pregnancy and obesity on coagulation: a prospective study. Int 
J Obstet Anest 2013;22:113-8. 

Test Type Area Under 
Curve Value Sensibility Specificity

Positive 
predictive 

value

Negative 
predictive 

value

FLEV 0,938 1.4 72 (51-88) 95 (89-98) 83 95
MA-K 0,946 62.3 87 (72-92) 89 (81-93) 80 94

MRTGG-K 0,951 5.6 89 (75-93) 94 (86-97) 91 96
MRTG-FF 0,907 1.3 68 (48-82) 91 (85-95) 65 93

BMI kg/m2 (30-50)

Apgar 1 min. 8 (7 - 9)
Apgar 5 min. 9 (8 - 9)
Umbilical cord arterial pH 7.28 (7.23 - 7.32)
[Table 1. TEG parameters and neonatal outcomes]

01AP07-2
Colloids vs. crystalloid for surgery with risk of bleeding 
- effects on coagulation competence, haemorrhage, and 
outcome - a randomized controlled trial 

Rasmussen K.C., Hoejskov M., Ruhnau B., Pedersen T., Secher N.H.
Copenhagen Universit y Hospital, Dept of Anaesthesiology, Copenhagen, 
Denmark

Background and Goal of Study: Colloids and crystalloids support the cir-
culation and maintain tissue perfusion in surgical, traumatic and critical care 
patients (1,2). However, fluid substitution in itself may influence the blood 
loss. Here influence of colloids and lactated Ringer’s solution (LR) is evalu-
ated during cystectomy in regard to coagulation competence, haemorrhage 
and outcome.
Materials and methods: One hundred and nine patients were randomized 
to receive colloids vs. LR for cystectomy. 17 patients received hydroxyethyl 
starch (HES 130/0.4), 19 patients Dextran, 17 patients human albumin, and 
54 patients LR with blinded evaluation of the blood loss while coagulation 
competence was evaluated by thrombelastography (TEG) and plasma coagu-
lation analyses and outcome variables were noted.
Results and discussion: The perioperative blood loss was 2.3 L in the Dextran 
and HES groups compared to 1.7 L in the LR and albumin groups, equating 
the lowest need for transfusion in the LR group (P<0.03). The lowest TEG 
“angle” and “MA” were observed in the dextran group, whereas the changes 
were almost equal in the LR and albumin group. Human albumin also reduced 
TEG angle and MA, however, to a lesser degree than Dextran and HES. More 
patients in the LR group having a positive fluid balance exceeding 2.0 L: 27/54 
(50%) compared to 1/17 (6%) in HES, 4/19 (21%) in Dextran, and 1/19 (5%) 
in the albumin groups (P<0.001). Leak requiring re-operation was associated 
with a > 2.0 L postoperative positive fluid balance (P<0.004).
Conclusion: This randomized controlled trial compared administration of LR 
with non-protein colloids during cystectomy and favors crystalloid treatment 
with regard to coagulation competence, blood loss and transfusion require-
ment, while the impact of albumin and LR on coagulation is almost identical. 
However postoperative positive fluid balance > 2.0 L was associated with risk 
of re-operation.
References: 
1. Perel P, Roberts I, Ker K. Colloids versus crystalloids for fluid resuscitation 
in critically ill patients. Cochrane Database Syst Rev 2013;2:CD000567. 
2. Cortes DO, Barros TG, Njimi H, Vincent J-L.Crystalloids versus colloids: 
Exploring dif ferences in fluid requirement by systematic review and meta-
regression. Anesth Analg 2015;120:389-4. 
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Conclusion(s): This study suggests that remifentanil pretreatment has pro-
tective ef fect on H2O2-induced cell apoptosis in HaCaT cell. Also, our results 
show that autophagy has a potential role in protection of apoptosis in re-
sponse to oxidative stress. 

01AP07-1
Coagulation profile in obese parturients undergoing elective 
cesarean delivery with post-partum hemorrhage evaluated by 
thrombelastography 

Galante D.1, Badii F.2, Melai E.3, Pedrot ti D.4, Lambo M.S.5, Cococcia L.6

1Universit y Hospital ‚Ospedali Riuniti’, Dept of Anaesthesiology & Intensive 
Care, Foggia, Italy, 2Hospital of Vit torio Veneto, Dept of Anaesthesiology & 
Intensive Care, Vit torio Veneto, Italy, 3Ospedale Unico della Versilia, Dept 
of Anaesthesiology & Intensive Care, Lido di Camaiore, Italy, 4S. Chiara 
Hospital, Dept of Anaesthesiology & Intensive Care, Trento, Italy, 5Spirito 
Santo Hospital, Dept of Anaesthesiology & Intensive Care, Pescara, Italy, 6SS 
Annunziata Hospital, Dept of Anaesthesiology & Intensive Care, Sulmona, Italy

Background and Goal of Study: Abnormalities in coagulation are important 
risk factors in obese parturients together with vascular thrombosis. Several 
studies have shown that these patients may have changes in plasma coagula-
tion factors and aggregation of platelets. The aim of our study was to review 
obstetric changes in coagulation profile in obese parturients undergoing elec-
tive cesarean delivery with post-partum hemorrhage evaluated by thromb-
elastography (TEG). (1)
Materials and methods: A systematic multicentric review of our recorded data 
was analyzed. We identified 46 obese patients with BMI ≥ 30. Comorbidities 
such as diabetes and hypertension and neonatal outcomes were also record-
ed. Blood samples were collected and analyzed with post partum standard 
coagulation tests (PT, aPTT, fibrinogen and platelets) and by a TEG (maxi-
mal amplitude MA-K, the maximum rate of thrombus generation MRTGG-K/
MRTGG-FF and functional fibrinogen level FLEV) so all data were compared. 
All patients received spinal anesthesia with levobupivacaine 0.5% and fentanyl 
20 mcg. Data were recorded as mean (SD), median [IQR], P<0.05 was con-
sidered as statistically significant.
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01AP07-3
Effects of balanced hydroxyethyl starch 6% (130/0.4) and 
albumin 5% on coagulation: a prospective randomized trial 
using thrombelastometry and platelet function tests 

Kammerer T., Bret tner F., Hulde N., Klug F., Rehm M.
Universit y Hospital of Munich, Dept of Anaesthesiology, Munich, Germany

Background and Goal of Study: The ef fects of artificial colloids on coagula-
tion are widely analysed in dif ferent in vitro and in vivo studies. The negative 
ef fects of colloids results not only from haemodilution but also from direct 
impairment of coagulation factors. Albumin, like every other intravenous fluid, 
can lead to haemodilution and decrease fibrinogen levels. The aim of our trial 
was to evaluate the ef fect of a modern artificial colloid (balanced hydroxyethyl 
starch (HES) 6%/130/0.4) and albumin 5% on coagulation.
Materials and methods: The study was planned as a monocentric, open-
label, randomized, comparative trial with two parallel patient groups, compar-
ing human albumin 5% versus balanced HES 6% 130/0.4. Patients between 
18 and 85 years undergoing surgical cystectomy were included. Exclusion 
criteria were i.a. bleeding tendency or platelet dysfunction. Global coagulation 
parameters (prothrombin time (PT), partial thromboplastin time (PTT), fibrino-
gen level (Clauss method)), rotational thrombelastometry (ROTEM©), PFA-100 
and the Multiplate analyzer were used to evaluate the ef fects on coagulation. 
Wilcoxon’s test was used to detect intragroup changes and Mann-Whitney-U 
test for dif ferences between groups. 
Results and discussion: 56 patients were randomized to receive either hu-
man albumin 5% (n = 28) or balanced HES 6%/130/0.4 (n = 28). Patients char-
acteristics (all values given as mean and standard variation): ASA classifica-
tion score 2.57 (±0.66); age 67.4 years (±9.67 years); body mass index 26.72 
(±4.7); intraoperative crystalloids amount 2224ml (±744.9ml); intraoperative 
colloids amount 1309ml (±538ml); calculated blood loss 1398ml (±777ml); 
transfusion rate 23.3%. In both groups PTT increased significantly (p=0.004) 
whereas PT and fibrinogen levels decreased (p<0.001) without dif ferences 
between the groups. ROTEM© parameters A10, A20, MCF (maximum clot for-
mation) and MCE (maximum clot elasticity) were significantly more compro-
mised in the HES than in the albumin group (INTEM and FIBTEM) (p≤0.005). 
No intergroup dif ferences were detected by Multiplate or PFA-100.
Conclusions: Both colloids, balanced HES 6% and albumin 5%, compromise 
coagulation factors, presumably due to dilutive ef fects. Thrombelastometric 
values, measured by FIBTEM and INTEM, were significantly more impaired 
by HES whereas the platelet function, measured by Multiplate analyzer and 
PFA-100, was not dif ferent between both groups. 

01AP07-4
Mean platelet volume predicts increased blood transfusion 
requirements in adult patients undergoing liver transplantation 

Starczewska M.H.1, Giercuszkiewicz D.1, Piwowarska J.1, Niewinski G.1, 
Krawczyk M.2, Kanski A.1

1Medical Universit y of Warsaw, Dept of Anaesthesiology & Intensive Care, 
Warsaw, Poland, 2Medical Universit y of Warsaw, Dept of General, Transplant 
and Liver Surgery, Warsaw, Poland

Background: Despite advances in surgical technique and anaesthetic man-
agement, perioperative bleeding remains one of the main causes of increased 
mortality and morbidity in adult patients (pts) undergoing liver transplantation 
(LT). Few studies have suggested that greater mean platelet volume (MPV) 
can predispose to thrombotic events. However so far there were no studies to 
evaluate the predictive value of MPV on perioperative blood loss in pts under-
going solid organ transplantation.
Objectives: We sought to determine the prognostic value of MPV for blood 
transfusion requirements in adult patients undergoing LT.
Material and methods: We have prospectively enrolled 78 adult pts under-
going cadaveric LT at Medical University of Warsaw. Pts were recruited from 
August 2012 until March 2014. Writ ten informed consent was obtained from all 
pts. Blood samples for MPV measurement were obtained at admission before 
LT. The primary end point was the number of units of red blood cells (RBC), 
fresh frozen plasma (FFP), platelet concentrates (PLT) and cryoprecipitate 
transfused during LT.
Results: The median value of MPV in the study group was 10,9 fl (range 7,2-
13,1 fl). There was no correlation between MPV and platelet count. Multivariate 
linear regression analysis showed that MPV was independently associated 
with the number of RBC transused intraoperatively (β=-0,234; p=0,44). 

Similar analysis for intraoperative FFP transfusion showed a trend towards 
increased FFP requirements with decreased MPV (β=-0,185; p=0,086). MPV 
did not predict intraoperative PLT transfusion requirements, however it was 
a significant predictor for cryoprecipitate transfusion during LT (β=-0,236; 
p=0,033).
Conclusions: This is the first study to demonstrate that mean platelet volume 
is significant and independent predictor of increased blood transfusion re-
quirements during LT in adult pts. Except for its prognostic value it may also 
carry further therapeutic implications. However the mechanistic link of this 
observation needs to be further elucidated. 

01AP07-5
Dissemination and clinical impact of the ESA guidelines 
for the management of severe perioperative bleeding 

Baron D.M.1, Metnitz P.G.H.2, Fellinger T.3, Metnitz B.3, Rhodes A.4, 
Kozek-Langenecker S.A.5

1Medical Universit y of Vienna, Dept of Anaesthesiology & Intensive Care, 
Vienna, Austria, 2Medical Universit y Graz, Dept of Anaesthesiology & 
Intensive Care, Graz, Austria, 3Austrian Center for Documentation and Qualit y 
Management in Intensive Care Medicine, Medical Statistics, Vienna, Austria, 
4St George’s Healthcare NHS Trust and St George’s Universit y of London, 
Dept of Intensive Care, London, United Kingdom, 5Evangelical Hospital 
Vienna, Dept of Anaesthesiology & Intensive Care, Vienna, Austria

Background and Goal of Study: The European Society of Anaesthesiology 
(ESA) published Guidelines for the management of severe perioperative 
bleeding in 2013. The purpose of these ESA Guidelines was to provide an 
overview of current knowledge on perioperative bleeding management. This 
survey was conducted to evaluate the dissemination of the ESA Guidelines 
among medical personnel two years af ter publication, and to assess current 
practice in bleeding management.
Materials and methods: We conducted an online survey among ESA mem-
bers. The ESA endorsed the survey af ter approval by its Scientific, Research, 
and Media Commit tee. We assessed demographic data, dissemination status 
of the ESA Guidelines, preoperative assessment of bleeding risk, preoperative 
assessment and treatment of anaemia, clinical use of algorithms, and intra-
operative transfusion practices. Distributions were analysed using a chi2 test.
Results and discussion: We received 706 fully completed surveys (8% re-
sponse rate) from physicians in 57 countries. Ninety-nine percent of respon-
dents were anaesthesiologists or intensive care physicians. Among physi-
cians participating in the survey, 539 (76%) stated they were aware of the ESA 
Guidelines. Regarding preoperative assessment of bleeding risk, only 48% of 
physicians mostly or always obtain a standardised bleeding history prior to 
surgery. When bleeding history is negative, 55% of physicians routinely order 
preoperative coagulation testing. Furthermore, the results reveal deficits in 
the management of preoperative anaemia, with only 24% of physicians mostly 
or always assessing patients at risk of bleeding during surgery for anaemia 
4-8 weeks before elective surgery. When anaemia is diagnosed, only 38% of 
physicians routinely investigate its cause. Algorithms to guide perioperative 
bleeding management are used by 62% of physicians, and body temperature 
and plasma pH are a key part of the management process. Finally, physicians 
working in university set tings have access to point-of-care coagulation moni-
toring devices more commonly than those working at community hospitals or 
in private practice (50% vs. 20%, respectively, p<0.001).
Conclusions: The ESA Guidelines are broadly disseminated two years af ter 
their publication, but adherence to recommendations and suggestions varies 
greatly. The results obtained in this study should help to improve the adoption 
of the ESA Guidelines and potentially influence the design of future recom-
mendations. 



29General Anaesthesiology

01AP07-6
Post-bariatric surgery anemia: hemoglobin and hematocrit 
response to intravenous ferric carboxymaltose before plastic 
surgery 

Brandão Ribeiro de Sousa M., Afonso D., Pacheco da Fonte M., Lima E., 
Leão Saraiva P., Lopes Gomes L.
Centro Hospitalar de Entre o Douro e Vouga, Dept of Anaesthesiology, Por to, 
Por tugal

Background and Goal of Study: Anemia is common among post-bariatric 
surgery patients. Besides impairing nutrient absorption, bariatric surgery can 
induce chronic gastro-intestinal blood loss and iron-loosing enteropathy, 
leading to iron deficiency and anemia. Preoperative anemia is an indepen-
dent risk factor for red blood cell transfusion (RBC) and increase postopera-
tive morbi-mortality. Intravenous iron therapy has been proposed as a fast 
and ef ficient strategy to increase hemoglobin and minimize exposure to RBC 
transfusions.
The aim of this study was to evaluate hemoglobin and hematocrit response 
to intravenous ferric carboxymaltose in post-bariatric patients proposed for 
abdominoplasty and mammoplasty.
Materials and methods: We retrospectively analyzed records from patients 
with history of gastric bypass surgery and proposed for intravenous iron treat-
ment before abdominoplasty or mammoplasty, between 2013 and 2015. We 
compared patient’s hemoglobin and hematocrit values before and af ter treat-
ment, using t-student statistic model of SPSS 17.
Results and discussion: A total of 47 patients (n=47) were submit ted to a sin-
gle dose of ferric carboxymaltose (1000mg) preoperatively. All patients were 
females (n=47), 45 were classified as ASA II and 2 as ASA III. Mean age was 
40,2 ± 7,79 years and mean weight 69 ±12,2kg. Patients underwent gastric 
bypass surgery between 2006 and 2015. Mean preoperative hemoglobin and 
hematocrit values were 9,72 ±0,75g/dL and 31,2 ±1,95% respectively. No ad-
verse reactions were documented with ferric carboxymaltose administration 
and control hemogram were obtained 3 weeks af ter therapy. Pos-treatment 
mean hemoglobin and hematocrit values was 11.5 ±0,28g/dL (p=0.0138) and 
36.2 ±1,97% (p=0,0132) respectively, which represented an average hemo-
globin and hematocrit increase of 1,8 ±0,97g/dL and 5 ±2,87%, respectively. 
Surgeries were scheduled within 1 and 2 weeks af ter control hemogram. All 
patients were discharged 3 days af ter surgery and none needed to be trans-
fused in the postoperative set ting.
Conclusion(s): A single administration of ferric carboxymaltose (1000 mg) 
seems to be a safe and ef ficient strategy to significantly improve preoperative 
hemoglobin and hematocrit values in post-bariatric surgery patients proposed 
for elective surgery. These results highlight the relevance of a good blood 
management practice. 

01AP07-7
Increased platelet aggregation (over)compensates 
thrombocytopenia in patients undergoing orthotopic liver 
transplantation 

Soliman M., Peters J., Hartmann M.
Universität Duisburg-Essen & Universitätsklinikum Essen, Dept of 
Anaesthesiology & Intensive Care, Essen, Germany

Background and Goal of Study: Liver transplantation patients of ten pres-
ent with thrombocytopenia, increased von Willebrand factor, and decreased 
ADAMTS13 concentrations (1-3) but the net ef fect on primary haemostasis 
is unknown. We hypothesized that platelet aggregation is increased in liver 
transplantation. 
Materials and methods: Following ethics commit tee approval, platelet ag-
gregation was determined (impedance aggregometry; Multiplate®) using the 
activators ristocetin, ADP, arachidonic acid, collagen, and thrombin receptor 
activating peptide (TRAP) in 37 liver transplantation patients (at 4 time points) 
and in 10 controls (patients scheduled for minor surgery without liver disease 
or previous liver surgery). Platelet count was assessed by using a Coulter 
counter. The correlation of platelet aggregation and count was also evaluated. 
Statistics: Student t-test for independent samples. 
Results and discussion: In vitro (n=8), there is a strict correlation between 
platelet count and aggregation (r=0.91 ± 0.07, p= 0.0001). In liver trans-
plant recipients, platelet count was decreased compared to controls (114 x 
103 mm-3 vs. 225 x 103 mm-3, p=0.0001), but ristocetin induced aggregation 
was markedly increased (101.8 AU vs. 56.9, p=0.02). Correction of the assay 

for platelet count revealed a 3-fold increase in ristocetin-induced aggrega-
tion (0.95 AU/103 platelet mm-3 vs. 0.27; p=0.0001). ADP-, arachidonic acid-, 
collagen-, and TRAP induced platelet aggregation did not dif fer from the re-
spective control values without correction for platelet count. Af ter correction, 
however, evoked platelet aggregation was markedly increased with all these 
activators (by 67-156 %, p<0.05). Platelet aggregation normalized at the end 
of surgery. 

[Evoked aggregation corrected for platelet count]

Conclusion: Platelet aggregation is markedly increased in liver transplanta-
tion recipients but normalizes towards the end of surgery. While increased 
platelet aggregation in liver recipients can potentially compensate for throm-
bocytopenia, it might also favour thrombotic complication. 
References: 
1. Uemura M. Thromb Haemost. 2008, 99:1019, 
2. Pereboom IT. Anesth Analg. 2009,108:1083,
3. Tsai HM. ASAIO J. 2012 58:163. 

01AP07-8
Implications of haemotherapy in the outcome af ter radical 
prostatectomies 

Tavares-Ferreira C.1, Rodrigues C.1, Mendes de Abreu J.2, Adrego T.3, 
Rute Vilhena I.1, Vieira H.1

1Coimbra Universit y Hospital Centre, Dept of Anaesthesiology, Coimbra, 
Por tugal, 2Coimbra Universit y Hospital Centre, Dept of Stomatology, Coimbra, 
Por tugal, 3ACES Baixo Mondego, USP, Coimbra, Por tugal

Background and Goal of Study: Reports about ef fect of perioperative blood 
transfusion (PBT) on prostate cancer recurrence and mortality are contradic-
tory.1
The aim of this study is to analyze the implications of the haemotherapy in the 
outcome of patients undergoing radical prostatectomy (RP).
Materials and methods: Retrospective analysis of patients undergoing RP 
in a central hospital during 2014. The variables analyzed were: the need 
for transfusion during hospitalization and its implications in variation of he-
moglobin and creatinine between admission and discharge, in the days of 
hospitalization, biochemical recurrence and mortality. Statistical analysis are 
performed using SPSS Statistics® 23, percentages were used for categorical 
variables; average with standard deviation (SD) or median with quartiles for 
nominal variables, depending on the normality tests.
The Kruskal-Wallis, Mann-Whitney U, Qui-squared tests and Spearman’s cor-
relation were performed according to the characteristics of the variable and 
considered statistically significant 
a p-value <0.05.
Results and discussion: In total 114 RP were performed. Patients had a 
mean age of 64.7 years (SD 6.7). 
Transfusion was performed in 21,9% of patients with a median of 2 units of 
erythrocytes concentrate. The target of hemoglobin (median) for transfusion 
was 8.5 g/dL in the immediate perioperative and 7.83g/dL in the infirmary. 
Human plasma units were administered in 6 patients, with a median of 2.5 
units. Transfusion of blood components was statistically significantly related 
with days of hospitalization (p<0.001) and the biochemical recurrence (value 
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of prostate-specific antigen postoperatively p=0.047). However, transfusion 
didn’t correlate significantly with change of creatinine (p=0.924) or hemoglo-
bin (p=0.168) and mortality (p=0.356).
Several mechanisms exist to explain possible adverse ef fects of PBT on dis-
ease recurrence and survival, however data have yet to clearly demonstrate a 
relationship between PBT and adverse cancer outcomes. PBT is clearly asso-
ciated with significant blood loss during surgery and might simply be a marker 
for more extensive or aggressive disease which is itself an independent predi-
tor of worse oncological outcome.1
Conclusion(s): Avoidance of transfusion is not always possible and a restric-
tive transfusion criteria should be used whenever possible to maximize benefit 
and ameliorate possible risks.1
Reference: 
1. Clin Genitourin Cancer 2015;13(3):e173-81 

01AP07-9
Impedance Aggregometry platelet aggregation is dependent 
on platelet count 

Soliman M., Peters J., Hartmann M.
Universität Duisburg-Essen & Universitätsklinikum Essen, Dept of 
Anaesthesiology & Intensive Care, Essen, Germany

Background and Goal of Study: Impedance aggregometry (Multiplate®) 
has proved its usefulness in the prediction of thrombotic complications af ter 
coronary and cerebrovascular stent interventions (1-3). However, although 
the evidence is poor, it is of ten taken for granted, that the platelet count when 
within the physiological range does not af fect platelet aggregation. We hy-
pothesized that:
1) impedance aggregometric values and platelet count are highly correlated 
and
2) the aggregation/platelet count ratio expresses platelet function indepen-
dent of platelet count.
Materials and methods: Following ethics commit tee approval, platelet rich 
plasma, derived by centrifugation with 110 g for 5 minutes at 24oC of blood 
samples from 8 dif ferent patients, was diluted with platelet poor plasma 
creating dif ferent concentrations of platelets. Thereaf ter, platelet count was 
measured and samples were subjected to impedance aggregometry using 
thrombin receptor-activating peptide (TRAP) for platelet activation. Platelet 
poor plasma was obtained by centrifugation at 1800 g for 10 minutes at 24oC. 
Aggregation and platelet count were correlated and aggregation was com-
pared in undiluted and 2-fold diluted samples. Statistics: Pearson correlation 
and Student`s t-test for paired sample. 
Results and discussion: In every single experiment, platelet count and im-
pedance aggregometry highly correlated (mean correlation coef ficient: 0.91 
± 0.07), and, in all measurements (n=32), the correlation between evoked 
platelet aggregation and platelet count was (r= 0.78, p= 0.0001), with an 
aggregation unit/platelet count correlation of 0.16 (p= 0.3). Moreover, there 
was a significant dif ference when comparing platelet aggregation in undiluted 
and 2-folds diluted samples (n=19, 94.3 AU vs 41.8, p= 0.0001). In contrast, 
there was no dif ference in the aggregation/count ratio between undiluted and 
2-folds diluted samples (n=19, 0.33 AU/103 platelet mm-3 vs 0.27, p= 0.13). 
Conclusions: In individuals, there is a strict proportionality between plate-
let count and aggregation, and, therefore, this variable might be indicative of 
the number of platelets aggregating when evoked by a particular activator. 
Conversely, normalization of aggregometry findings can be achieved by sim-
ply dividing aggregation by platelet count.
References: 
1. Siller-Matula, J Thromb Haemost. Feb;8(2): 351-9,
2. Straub, N. Thromb Haemost. Oct 24;111(2). 
3. Müller-Schunk S. Am J Neurorad. 2008;16:786-791. doi: 10.3174/ajnr.
A0917 

01AP07-10
Influence of HES 130/0.4 on perioperative hemostasis in 
hepatectomy assessed by rotational thromboelastometry 
(ROTEM®): a randomized controlled trial 

Gratz J., Zotti O., Wiegele M., Pausch A., Fleischmann E., Kabon B.
Medical Universit y of Vienna, Depar tment of Anesthesiology, General 
Intensive Care and Pain Management, Vienna, Austria

Background and Goal of Study: Hepatectomies - mostly performed for 
malignant disease - are still associated with significant intraoperative blood 
loss. Thus optimal fluid management for minimizing the use of blood prod-
ucts is of major interest. (1) Colloids in goal-directed fluid management seem 
to improve outcome in abdominal surgery but their use in the perioperative 
set ting remains questionable, considering their ef fects on hemostasis. This 
prospective, randomized study was designed to assess the ef fect of hydroxy-
ethylstarch 130/0.4 (HES) compared to Ringer’s lactate (RL) on hemostasis as 
measured by rotational thromboelastometry (ROTEM®) in patients undergo-
ing hepatectomy.
Materials and methods: Fif ty patients scheduled for hepatectomy were en-
rolled into this study. All patients received a baseline fluid administration with 
RL 7 ml/kg/h. Intraoperative changes in corrected flow time and stroke vol-
ume, as measured by transesophageal Doppler indicating hypovolemia were 
treated with 250 ml of RL (n=25) or 250 ml of HES (n=25). ROTEM®, as well 
as conventional coagulation tests and blood count were measured preopera-
tively, af ter every 500 ml of RL or HES, at the end of surgery, and 24 hours 
postoperatively. Statistical analysis was performed using a Mann-Whitney 
U-test. Data is expressed in median and range.
Results and discussion: In the RL group FIBTEM-MCF remained within the 
normal range at 18 mm (9-37) and plasma fibrinogen reached a minimum of 
253 mg/dl (176-494). In the HES group a minimum of 13 mm (4-30; p<0.01) 
and 240 mg/dl (141-374; p=0.12), respectively was observed. Other ROTEM® 
results and conventional coagulation tests remained within the normal range 
during the study period. No significant dif ference was found in the overall 
amount of fluids substituted. The RL group received a median of 2950 ml RL 
(1190-6200) while the HES group received 1660 ml RL (520-2901; p<0.01) 
and 1000 ml HES (250-2250). Use of HES resulted in a tendency to higher 
blood loss of 600 ml (100-1300) vs. 400 ml (100-1100; p=0.11).
Conclusions: We could demonstrate that the use of HES impairs FIBTEM-
MCF during hepatectomy. However, these results returned to normal af ter 24 
h without any intervention required. Administration of HES in patients under-
going hepatectomy may impair hemostasis and increase blood loss. 
Reference: 
1. Kamiyama T, et al. Perioperative management of hepatic resection toward 
zero mortality and morbidity. J Am Coll Surg. 2010;211:443-9.

01AP07-11
Microsurgical breast reconstruction: impact of colloids use in 
perioperative bleeding 

Laspra Coletes M., Lugo Duarte C., Peñas Garrote M., Castro Rincón J.M., 
Hernandez Gonzalez J.M., Perez Cerdá F.
Hospital Universitario 12 de Octubre, Dept of Anaesthesiology & Pain 
Medicine, Madrid, Spain

Background and Goal of Study: Microsurgical breast reconstruction has be-
come a key issue on cancer treatment. Final outcomes are related with peri-
operative management, and in this context fluid therapy seems to be crucial.
Besides ideal fluid remains unclear use of colloids is common in this kind of 
surgery. This study aims to analyse colloid ef fects on bleeding or reoperation 
outcomes.
Materials and methods: We analysed retrospectively all autologous free flap 
breast reconstructions performed at the Hospital Universitario 12 de Octubre 
during 11 months regarding volume and type of colloids (VTC) delivered 
at the intraoperative (IO) period and at postanaesthetic care unit (PACU). 
Outcomes analysed were significant bleeding (SB) plus reoperation (REOP) 
and need of blood transfusion (BT). We have also compared the IO volume of 
colloids with changes on coagulation tests between preoperative consultation 
and PACU admission.
Results and discussion: 59 patients were included.56 patients received col-
loids.95 % used hydroxiethyl starch colloids (HES 130/0,4) and 5 % gelatins.
Estimated bleeding volume during surgery and PACU stay were 781 ml and 
192 ml respectively. Mean colloid administered volume was 912 ml at IO and 
358 ml during PACU. Incidence of postoperative SB was 10,1% with a REOP 
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need of 8,4%. No significant dif ferences were found regarding VTC adminis-
tered throughout IO period or PACU stay (p>0.5). BT was required in 10 cases 
(17,85%); 4 of them needing IO transfusion.No association were found among 
VTC and BT (p0.273). We also compare pre-surgical coagulation tests with 
those made at PACU admission. Lab parameters analysed were prothrom-
bin activity (PA), platelet count (PT) and normalized international ratio (INR). 
Volume of IO colloids were statistically correlated with a change in all values: 
a mean fall of 23% of PA (p0.0002), an increase of 0,1 points of INR (p0.0153) 
and a decrease of PT count of 60363 x mm3 (p<0.0001) were seen. However 
these alterations were not related to SB or REOP (p>0.5).
Conclusion(s): Our results suggest that there is not a statistically relevant 
correlation between volume of colloids and bleeding or reoperation out-
comes. Our rates regarding SB and REOP are higher compared to previous 
published studies. Despite in our cohort perioperative colloids do not exceed 
recommended dose (<30ml/kg) its administration induce remarkable lab co-
agulation abnormalities but with negligible impact in primary outcomes (SB 
and REOP). 

01AP07-12
A forgotten point of view in the treatment of massive bleeding? 
Economic study on hemotherapy about 1:1:1 protocol based 
on clinical and analytical criteria vs hemotherapy guided by 
masimo radical® + Rotem® monitoring in massive bleeding 
casualties. Spanish military medicine experience 

Navarro-Suay R.1, Hernández-Abadía de Barbará A.2, Pérez-Ferrer A.3, 
López-Soberón E.4, Puchades-Rincón de Arellano R.5, González-Marcos B.6

1Hospital Universitario Central de la Defensa Gómez Ulla/ Instituto Mix to de 
Investigación Biosanitaria de la Defensa IMIDEF, Dept of Anaesthesiology & 
Intensive Care, Madrid, Spain, 2Instituto Mix to de Investigación Biosanitaria 
de la Defensa, Dept of Anaesthesiology & Intensive Care, Madrid, Spain, 
3Hospital Universitario La Paz, Dept of Anaesthesiology & Intensive Care, 
Madrid, Spain, 4Hospital Universitario Central de la Defensa Gómez Ulla, Dept 
of Intensive Care, Madrid, Spain, 5Instituto Mix to de Investigación Biosanitaria 
de la Defensa, Research and Development Depar tment, Madrid, Spain, 
6Hospital Universitario La Princesa, Dept of Intensive Care, Madrid, Spain

Background and Goal of Study: To analyze cost-benefit of treatment accord-
ing to protocol 1: 1: 1 (1 unit of packed red blood cells: 1 unit of fresh frozen 
plasma: 1 unit of platelets) vs guided therapy goals with monitoring devices 
Masimo Radical 7 / Rotem in patients with massive bleeding in military envi-
ronment.
Materials and methods: We performed a cost-benefit analysis of two treat-
ments used in massive bleeding patients based on data collected in the 
Spanish Military Hospital in Herat (Afghanistan). We have selected oficial price 
of blood products published by the Ministry of Defense of Spain. The cost of 
dif ferent monitors was provided by commercial agents. 
Results and discussion: During the study period, 3582 units of packed red 
blood cells (565 consumed), 278 units of fresh frozen plasma (184 consumed) 
and 47 units of frozen platelets (21 consumed) were sent to Afghanistan. The 
cost of blood products was 1 unit of packed red blood cells: €140, 1 unit of 
fresh frozen plasma: €70, 1 unit of frozen platelets: €450. The cost of blood 
products shipped (+ not consumed) was €542,090 (€101,430 + €440,660). 
The price of fered by commercial agents was Masimo. Radical® 7: €5,712 
and consumables (100 patients): €1,000 while Rotem® device was €29,546, 
consumables (20 measurements): €1062 and disposables and pipet tes (200 
measurements): €1,351. The number of casualties with massive bleeding was 
36. According to several studies the Monitor Masimo reduces by 47% the units 
of packed red blood cells and monitor Rotem reduces 84% units of fresh fro-
zen plasma and 41% platelet units. It is assumed as the 80/20 rule hypoth-
esis: patients with massive bleeding have required 80% of total consumption. 
Therapy 1: 1: 1 could be started since 2010 (not before the lack of logistical 
capacity).The cost of blood units consumed in massive bleeding casualties 
was €55,950, while ROTEM and Masimo monitors (monitors + consumables 
+ units of blood) cost was €57,455. The total cost of blood units not con-
sumed was €294,570, however total cost of blood units not employed with two 
monitors and ensuring logistical support was €103,740.
Conclusion(s): Guided therapy by Masimo Radical 7 + Rotem devices is 
2,7% more expensive than 1:1:1 treatment in massive bleeding casualties. 
However, cost of blood products units shipped and not used (€294,570), com-
pared to units shipped and not used employing both monitors (€103,740) is 
higher (€190,830).

01AP08-1
Presence of a nurse anaesthetist in the operating room 
decreases mortality rate in high risk patients 

Dony P.1, Seidel L.2, Albert A.2, Boogaerts J.1

1Universit y Hospital Centre of Charleroi, Dept of Anaesthesiology, Lodelinsar t, 
Belgium, 2Universit y of Liege, Depar tment of Biostatistics, Liege, Belgium

Background and Goal of Study: Death during and af ter operation, i.e. peri-
operative mortality, reflects unsafe practices or poor quality of perioperative 
care [1]. The question arises as to whether support personnel, i.e. registered 
nurse anaesthetist (RNA) could influence postoperative mortality. Therefore, 
we evaluated in a survey the relationship between anaesthesia given by a 
physician alone or a combination of both providers, anaesthesiologist and 
RNA, on in- and out-hospital 30-day postoperative mortality.
Materials and methods: Af ter local Ethics Commit tee approval, a retrospec-
tive survey was performed over a 12-month period, including all consecutively 
surgical patients, undergoing various surgical procedures under general or 
loco-regional anaesthesia. For risk stratification, we devised patients into ASA 
class I-II or III-V. As a large proportion of postoperative deaths occur af ter 
patients have been discharged, we recorded mortality up to 30-day af ter a 
surgical procedure. Results were expressed as mean ± SD or frequency. 
Student’s t and Chi Square tests. The ef fects of ASA and RNA as their interac-
tions were evaluated using logistic regression method (OR = odds ratio). P 
<0.05 significant. 
Results and discussion: A sample of 11,176 surgical patients was included 
in the study. A RNA was present in 28% of the surgical procedures. Globally, 
584 patients (5.2%) died during the 30-day postoperative period. Among 
them, the proportion of ASA>II patients was 72% compared with 18% in the 
survivals and a RNA was present in 24% compared to 28%. Mortality rate in 
the entire population decreased significantly with presence of a RNA from 
5.5% to 4.6% (OR=0.82; P=0.044). Logistic regression shows that mortality 
rate increased with ASA score (OR = 12.4; P<0.001). In patients ASA III-V, 
presence of a RNA decreased mortality rate from 19% to 15% (OR=0.77; P= 
0.044). Results are presented in Table 1. Further studies are needed to adjust 
for dif frences in case-mix and co-morbidity.

ASA Score No RNA (n=8,031) RNA (n=3,145) P-Value

I-II (n=8,864) 109 (1.7%) 56 (2.2%) NS

III-V (n=2,312) 332 (19.1%) 87 (15.3%) 0.01

[Table 1. Postoperative mor talit y]

Conclusion: Anaesthesia given by a combination of anaesthesiologist and 
RNA decreased 30-day postoperative mortality in high risk patients when 
compared to solo at tending physician. 
Reference: 
1. Ariyaratnam R, Palmqvist C, Hider P et al. Surgery 2015;158:17-26. 
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Influence of quality of recovery on patient satisfaction: 
a prospective observational cohort study 

Laupheimer M.1, Berning V.1, Nübling M.2, Heidegger T.1

1Spitalregion Rheintal Werdenberg Sarganserland, Dept of Anaesthesiology 
& Intensive Care, Grabs, Switzerland, 2Gesellschaf t für Empirische Beratung, 
Research and Development Depar tment, Denzlingen, Germany

Background and Goal of Study: Patient satisfaction is an important part of 
outcome quality and primarily influenced by information, involvement in deci-
sion making and continuity of care (1). Quality of recovery (QoR) af ter sur-
gery and anaesthesia is another part of outcome quality and primarily influ-
enced by physical and mental well-being (2). The influence of QoR on patient 
satisfaction, however, is not clear. The aim of this study was to evaluate the 
influence of QoR on patient satisfaction with anaesthesia care. 
Materials and methods: Af ter approval from the local Ethical Commit tee pa-
tients scheduled for elective in-hospital surgery were selected consecutively 
to maintain unbiased sample. We used a repeatedly validated 15-item ques-
tionnaire (QoR-15) to measure QoR and a previously validated psychometri-
cally developed 13-item questionnaire to measure patient satisfaction (2, 3). 
To ensure comprehensibility a one week pretest (n=38) was done. Before the 
day of surgery (baseline health status) and 24h postoperatively patients were 
asked to complete the QoR-15. One to two weeks af ter discharge, patients 
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received the third QoR-15 and the patient satisfaction questionnaire. If no re-
sponse was received af ter two weeks, a reminder with the QoR-15 and the 
satisfaction questionnaire was mailed once. For comprehensibility we aimed 
at evaluating at least 300 patients (600 patients were planned to recruit; ex-
pected response rate of at least 50%).
Results and discussion: The response rate was 64% (n=467 with 4 question-
naires out of 734 in total). There were correlations between r=0.1 and r=0.5 
of the 10 dif ferent quality areas assessed in the patient satisfaction question-
naire with total satisfaction (3 items). A multiple regression model achieved an 
R2 of 0.56. When testing aspects of QoR, QoR af ter discharge was included in 
the model, but this did not change / improve the variance explained.
Conclusions: QoR had no supplementary ef fect on patient satisfaction. 
References: 
1. Heidegger T et al. Patient satisfaction with anaesthesia - Part 1: 
satisfaction as part of outcome - and what satisfies patients. Anaesthesia 
2013; 68:1165-72. 
2. Stark PA et al. Development and psychometric evaluation of a 
postoperative quality of recovery score: the QoR-15. Anesthesiology 2013; 
118:1332-40.
3. Nübling M et al. Patientenbefragung im Spital: Revalidierung und 
Optimierung eines Erhebungsinstrumentes. Psychother Psych Med 2003; 53: 
236-42. 

01AP08-3
The Anaesthetist is ready to see you now! - Who are we? 
What we do? How patients view us? 

Tingas A.1, Carvalho C.Y.M.2

1Chelsea and Westminster Hospital, Dept of Anaesthesiology & Intensive 
Care, London, United Kingdom, 2Universit y College Hospital, Dept of 
Anaesthesiology & Intensive Care, London, United Kingdom

Background: Anaesthetists are multi-skilled peri-operative physicians who 
play a vital role not only in theatre but also in the acute emergency care of 
patients. However, some patients do not appear to fully understand the role of 
the anaesthetist and this may be due to the way anaesthetists present them-
selves. A recent BMJ article suggested that ‚medical titles reinforce a clinical 
hierarchy and frame the physician-patient relationship as a deferential one. 
However, medical titles can provide valuable distinction and clarity of roles. To 
determine if the way we introduce ourselves as anaesthetists af fects patient 
perception of anaesthetists.
Methods: A questionnaire conducted of surgical inpatients asked about their 
perceptions of the role of anaesthetists. 
Results: Many patients did not understand the role of the “anaesthetist” and 
found the term ambiguous. Most patients had some understanding of the role 
of the anaesthetist but a large proportion did not understand anaesthetists 
are doctors, believing them to be technicians or surgical assistants. Those 
who did not know what an anaesthetist was did know the role of an “anes-
thesiologist” and understood them to be highly specialised doctors. Those 
patients who did not understand the role of the anaesthetist, believed they 
would understand this bet ter if their anaesthetist introduced themselves as an 
anaesthetic doctor. Most of the consultants questioned introduced themselves 
by their title, surname and as an anaesthetist. The majority of junior doctors 
introduced themselves by their name and the anaesthetist. Most patients be-
lieved anaesthetists should introduce themselves as doctors although they 
did feel more comfortable being on first name basis with their anaesthetists.
Conclusion(s): A large proportion of patients did not appreciate the role of 
the anaesthetist as part of the clinical team. Many patients did not know that 
anaesthetists are qualified doctors who have had many years of postgraduate 
training. Interestingly they knew what an anesthesiologist was and felt that the 
term “anaesthetic doctor” provided less ambiguity.
The way an anaesthetist introduces themselves to a patient influences their 
opinion of the role of an anaesthetist. Patients felt that the term “anaesthetic 
doctor” creates less ambiguity and is more reassuring. A patient who under-
stands the role of the anaesthetist may be able to make better use of their 
anaesthetist’s skills and therefore better healthcare choices. 

01AP08-4
Effects of implementation of enhanced recovery pathway 
for primary arthroplasty: a self-paired comparison 

Jejina G., Hashem M., Jayawardena J.
Nor th East London NHS Treatment Centre, Dept of Anaesthesiology, Essex, 
United Kingdom

Background and Goal of Study: Enhanced Recovery Pathway (ERP) for pri-
mary major joint arthroplasty was implemented in November 2013. It included 
perioperative administration of pregabalin (75mg, b.d.) and infiltration around 
the joint using 100-150 ml of a mixture of ropivacaine 0.2% with adrenaline 
(1:200 000) and tranexamic acid (1g). Peripheral nerve blocks (PNB) were 
discouraged, as well as intravenous opioids. Additionally, a gram of tranexam-
ic acid was given intravenously. Intrathecal diamorphine (200 to 300 micro-
grams) superseded intrathecal fentanyl. 
Materials and Methods: This is an audit of perioperative management and 
outcome of 59 patients that had one major joint replaced before implemen-
tation of ERP and the other joint replaced af ter ERP, by the same group of 
clinicians at the same facility. Self-paired comparison would exclude patients’ 
heterogeneity-related bias.1 Data were collected retrospectively from patients’ 
notes following discharge to avoid observer-bias. 
Results and Discussion: Thirty four patients had total knee replacement and 
25 had total hip replacement. ASA status ranged from 1 to 3. Mean age at the 
2nd arthroplasty was 70.8 + 7.5 years, BMI was 30.6 + 4.7, and gap between 
surgeries was 30.4 + 22.5 months. The mean length of stay (LOS) during the 
2nd arthroplasty was significantly shorter (Table 1).
Premedication for the 1st arthroplasty was variable; 21 patients had no pre-
medication. Fif ty six patients received paracetamol and pregabalin for the 2nd 
arthroplasty. Dif ferent opioids were given postoperatively and expressed as 
morphine equivalents; the doses were significantly less af ter the second oper-
ation. A significantly less number of patients had PNB in their 2nd arthroplasty. 
The incidence of vomiting, urinary catheterisation and delayed mobility were 
statistically indistinguishable.

 1st 
Arthroplasty

2nd 
Arthroplasty p value

LOS (days) 4.0 +/- 1.0 3.2 +/- 0.9 <0.0001

PCA ( number of patients) 24 0 0

Morphine equivalents (mg)- 
postoperatively 27.9 +/- 26.9 17.9 +/- 20.0 0.007

Vomiting (number of patients) 10 7 0.44

PNB (number of patients) 20 2 <0.0001

Delayed mobility (number of patients) 7 2 0.16

Urinary catheterisation (number of 
patients) 17 15 0.83

[Outcomes]

Conclusion: ERP streamlines patient care and reduces the LOS and opiate 
requirement for primary major joint arthroplasty.
Literature: 
1. Kehlet H, Wilmore D. Fast-track surgery. Br J Surg 2005; 92:3-4. 
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The effect of two dif ferent general anaesthesia regimes on 
postoperative sleep quality 

Theodoraki K., Stamelos M., Siafaka I., Argyra E.
Aretaieion Universit y Hospital, National and Kapodistrian Universit y of Athens, 
Dept of Anaesthesiology & Pain Medicine, Athens, Greece

Background and Goal of Study: Surgery can lead to postoperative distur-
bances in sleep patterns with subjective deterioration of sleep quality ac-
cording to patients’ reports. We undertook this single-blinded study in order 
to assess the ef fect of two general anaesthesia maintenance techniques on 
short- and long-term postoperative night sleep quality.
Materials and methods: In this interim analysis, forty eight patients under-
going laparoscopic cholecystectomy were evaluated regarding their preop-
erative sleep quality with the Pit tsburgh Sleep Quality Index (PSQI). Patients 
were randomized to general anaesthesia maintenance with propofol or desflu-
rane. The quality of sleep during the first and seventh postoperative night was 
assessed with a sleep diary, with a subjective evaluation of sleep duration, 
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frequency of awakenings and sleep quality. Sleep quality scale ranged from 
1 (worst possible sleep) to 4 (best possible sleep). Long-term sleep quality 
af ter surgery was evaluated by the use of PSQI one and three months post-
operatively via a telephone interview. Data are presented as mean± SD or as 
median [25th-75th percentile] depending on normality of distributions. 
Results and discussion: 

 Propofol group Desflurane group 

1st postop night   

sleep duration(hrs) 7.8±1.5 8.3±1.7

frequency of awakenings(n) 2[2-3] 5[3-6]*

rating of sleep quality 3[2.25-4] 3[2-3]*

7th postop night   

sleep duration(hrs) 7.8±1.3 8.5±1.6

frequency of awakenings(n) 1[0-1] 2[1-2.5]*

rating of sleep quality 4[3.5-4] 4[3-4]

[* significant dif ference between groups]

Patients in the desflurane group reported more frequent awakenings and in-
ferior sleep quality in comparison to the propofol group during the first post-
operative night. Nocturnal awakenings were also more frequent in the former 
group on the seventh postoperative night while sleep quality was no longer in-
ferior to the propofol group probably due to overall reduction in the frequency 
of awakenings in both groups. One and three months af ter the operation, the 
quality of sleep as assessed by PSQI scores was no significantly dif ferent 
from baseline in both the propofol and desflurane groups.
Conclusion(s): A short-term deterioration of nocturnal sleep occurs af ter 
desflurane anaesthesia in comparison to propofol anaesthesia probably at-
tributed to sleep fragmentation. Over time, this impairment in sleep quality 
tends to subside.

01AP08-6
Intraoperative rise in intraocular pressure in the prone position 

Kazutaka T., Tamie T., Atsushi Y., Mayuko S., Hirotsugu O.
Kitasato Universit y School of Medicine, Dept of Anaesthesiology, Sagamihara, 
Japan

Background: Recent studies described visual loss af ter spine surgery in the 
prone position. Possible causes include ischemic optic neuropathy induced 
by high intraocular pressure (IOP). However, lit tle or no information is avail-
able on changes in IOP during prone surgery. Here, we measured changes 
in IOP during spine surgery at prone and supine positions, and also analyzed 
the risk factors associated with high IOP.
Methods: We measured IOP in both sit ting and supine positions in patients 
scheduled for spine surgery. We also measured angulus iridocornealis and 
fundus features before surgery. On the day of surgery, we measured IOP and 
blood pressure immediately upon intubation (S1) and during intubation while 
the patient in supine position and prone position af ter 30 min (P1), 1 hr (P2) 
and 2 hrs (P3), upon closure of the incision (P4), immediately upon turning 
to supine position (S2), and 5 min af ter turning to supine (S3). As a control, 
the IOP of patients scheduled for laparotomy in the supine position was mea-
sured at the same time points, Age, BMI, operation time, dose of vasopres-
sors, bleeding, and infusion were also recorded.
Results: Twenty nine patients in the prone position and 15 patients in the 
supine position. IOP increased significantly immediately following a change in 
position from sit ting (15.6±2.4) to supine (17.5 ±3.2 mmHg). Intubation (S1) 
was not associated with any significant change in IOP in both prone (17.6±4.6 
mmHg) and supine positions (16.1±3.7 mmHg). However, IOP gradually de-
creased in the supine surgery group, while it significantly increased in the 
prone surgery group (P1: 24.6±6.5, P2: 29±7.5, P3: 30±7.3, P4: 32.2±8.4, 
S2: 29.4±7.1 mmHg), though it returned almost to P1 level within 5 min at S3 
(25.5±8.0 mmHg). The above changes in IOP did not correlate with angulus 
iridocornealis, age, BMI, operative time, blood pressure, dose of vasopres-
sors, or amount of bleeding or transfusion. 
Conclusions: The highest recorded IOP value was 55.4 mmHg, and was 
more than 40 mmHg in 7 patients. However, none suf fered visual impairment. 
This finding is similar to a previous study in which none of the participating 
patients suf fered visual impairment even at a mean IOP of 40 mmHg af ter 
prone surgery (3). Although long operating time and high BMI are risk factors 
for high IOP (4), our study could not identify significant risk factors associated 
with high IOP. 

01AP08-7
The correlation between patient satisfaction and patient 
characteristics: what kind of patient is harder to be satisfied 
in the Anesthesia Preoperative Evaluation Clinic? 

Chuang C.-C.1, Lee C.-C.1, Chen Y.-Z.1, Ho C.-H.2, Chen J.-Y.1

1Chi Mei Medical Center, Dept of Anaesthesiology, Tainan, Taiwan, Republic 
of China, 2Chi Mei Medical Center, Medical Research, Tainan, Taiwan, 
Republic of China

Goal of Study: To investigate the satisfaction of patients with dif ferent char-
acteristics by analyzing the patient satisfaction questionnaires of Anesthesia 
Preoperative Evaluation Clinic (APEC).
Materials and methods: The questionnaire was designed with five dimen-
sions including twenty questions about satisfaction which scored by a 7-point 
Likert scale (1 for extremely poor, 7 for excellent). The five dimensions were 
environment (E), waiting time (W), patient safety (P), anesthetic plan explana-
tion (A), and service at titude(S). The study was proved by IRB of Chi Mei 
Medical Center, Tainan, Taiwan (CMH10404-013). The item-level content valid-
ity index was 0.85 confirmed by five experts in APEC. The Cronbach’s alpha 
value was 0.95 in the pre-test 50 questionnaires. During May 25 to August 4, 
2015, 1000 questionnaires were completed by patients above twenty years 
old af ter they visited APEC. The outcome was the satisfaction scores of pa-
tients with dif ferent characteristics analyzed by t-test and on-way ANOVA. 
Results and discussion: There were 470 male and 530 female patients with 
mean age of 51.6 years old participated. The satisfaction scores of five dimen-
sions were all higher in male then female patients (all p<0.05) and increased 
with higher ASA classification (all p<0.05). The satisfaction scores were get-
ting higher with patients’ age but inversely proportion to their education lev-
els in the four dimensions of (E), (P), (A), (S) (all p<0.05) and were in the 
same trend in the dimension of (W) but not reaching statistically significance. 
The satisfaction scores didn’t show much dif ferences between patients with/
without anesthesia experience. Female patients were harder to be satisfied 
because of more sensitive and need more compassion than males. It’s rea-
sonable of more detailed risks explanation in patients with higher ASA clas-
sification, which may result in higher satisfaction scores. The younger patients 
were overlapping with well-educated patients to a certain extent. They tend 
to seek for more medical information from the internet and ask challenging 
questions, and to view medical staf fs in a high standard.
Conclusion(s): Though the patients with characteristics of female, ASA I, 
younger, and well-educated seem harder to be satisfied, it’s still our respon-
sibility to provide professional medical service. It reminds us to give more 
compassion and patience in daily practice, not just to satisfy patients, but also 
our initial intent for being a doctor. 

01AP08-8
Patient satisfaction with anesthesia and surgery: 
application of the postoperative quality recovery scale 

Oliveira M., Amaral T., Mendes L., Abelha F., Santos A., Leite D.
Centro Hospitalar de São João, Dept of Anaesthesiology, Por to, Por tugal

Introduction and Goal of Study: Anesthesia is still a major concern for pa-
tients but previous research has shown that most patients are satisfied with 
their anesthetic care. We aimed to evaluate if the quality of recovery has influ-
ence on patient’s satisfaction af ter anesthesia.
Materials and methods: Af ter approval by the institutional ethics commit-
tee, an observational, prospective study was performed in patients scheduled 
for elective surgery. Patients included were older than 18 years, undergoing 
plastic, gynecologic, urologic and general surgery, under general anesthesia, 
admit ted to the Post Anesthetic Care Unit (PACU). Exclusion criteria were: in-
ability to give informed consent and regional anesthesia. 
Postoperative Quality of Recovery Scale (PQRS) was used to identify patients 
with complete satisfaction (PCS) and patients with incomplete satisfaction 3 
days af ter surgery. PQRS and Quality of Recovery 15 score (QoR-15) were 
used to evaluate the quality of recovery af ter surgery. PQRS was used at 
baseline (up to 14 days before surgery) and af ter surgery at minute 15 (T15), 
40 (T40) and days 1 (D1) and 3 (D3) evaluating recovery in five domains: 
physiological (PD), nociceptive (ND), emotive (ED), activities of daily living 
(AD) and cognition (CD). Recovery was defined as return to baseline values 
for all questions in each domain. Satisfaction was assessed by a five-point rat-
ing question. The Mann-Whitney test, Chi-square or Fisher’s exact test were 
used for comparisons.
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Results: Of 206 patients, 175 completed the satisfaction question on D3. PCS 
were 86.3%. Incomplete satisfaction was more frequent in patients with in-
complete recovery at dif ferent timings and in dif ferent domains: at 15 minutes 
in ED (95% vs. 75%, p=0.025), at 40 minutes in PD (25% vs. 5%, p=0.035), at 
D1 in CD (100% vs. 75%, p=0.014) and AD (77% vs. 54%, p=0.034) and at D3 
in AD (48% vs. 26%, p=0.036). Total median QoR-15 score at D1 was higher 
in PCS (126 vs. 117, p=0.041). Patients with incomplete satisfaction stayed 
for longer in the hospital (7 vs. 4 days, p=0.003) and in the PACU (p=0.002).
Conclusion(s): Patients with incomplete satisfaction had a poor quality of 
recovery 24 hours af ter surgery. Beyond this time frame recovery in cognition 
and activities of daily living played an important role in patient’s satisfaction. 

01AP08-9
Evaluation of postoperative recovery and satisfaction with 
anaesthesia and surgery using the Postoperative Quality of 
Recovery Scale (PQRS) in patients undergoing laparoscopic 
cholecystectomy 

Johnston B.1, Chiu S.2, Bhadra N.2

1Royal Blackburn Hospital, Dept of Anaesthesiology & Intensive Care, 
Blackburn, United Kingdom, 2Blackpool Victoria Hospital, Dept of 
Anaesthesiology, Blackpool, United Kingdom

Background and Goal of Study: Quality of recovery is an important end-
point for evaluating anaesthesia and surgery.1 To capture the long-term impact 
of anaesthesia and surgery, measures need to include not only physiological 
measures of recovery but also patient reported outcomes and satisfaction.
The Postoperative Quality of Recovery Scale (PQRS) evaluates recovery in 
multiple domains (physiological, nociceptive, emotive, cognitive and activities 
of daily living (ADLs).2 We aimed to determine overall satisfaction in a cohort 
of laparoscopic cholecystectomy patients. 
Materials and methods: Patients undergoing elective cholecystectomy dur-
ing a 3 month period were included. The PQRS tool was utilised. Baseline 
testing in all domains was performed preoperatively. Postoperatively, assess-
ments were performed at 15 and 45 minutes af ter the end of anaesthesia. Late 
recovery assessments were carried out at day 1 and day 3 postoperatively. 
Recovery was defined as return to baseline values or bet ter in each assess-
ment. 
Results and discussion: 10 female and 4 male patients were enrolled. Mean 
age was 42 years. Physiological parameters (heart rate, respiratory rate etc) 
displayed 100% recovery at 45 minutes. Patients’ reported increased pain at 
day 1 and 3 with 30% and 25% recovery respectively. This was compared to 
preoperatively and 35% recovery at 45 minutes postoperatively. Reduced no-
ciceptive recovery correlated with reduced emotional recovery and reduced 
ability to at tend to ADLs (30% recovery at 1 day). Patients displayed 100% 
cognitive recovery by day 3. All patients reported satisfaction or complete 
satisfaction with their anaesthetic and surgery despite having not fully recov-
ered in the nociceptive, emotional and ADLs domains. In common with similar 
studies satisfaction is poor at discriminating quality of care and recovery.2

Conclusion(s): Patients consistently rate anaesthetic care highly, making it 
dif ficult to discriminate quality of recovery. Using the PQRS tool revealed that 
patients experienced increased pain on day 1 and 3 postoperatively that nega-
tively impacted upon the emotional recovery and return to ADLs of patients’ 
compared to preoperatively.
References: 
1. Turnbull JE, Luther KM. (1996) Patient satisfaction report paves way to 
improve care. QRC advis; 13: 1-7
2. Royse CF, Newman S, Chung F et al. (2010) Development and feasibility 
of a scale to assess postoperative recovery: the postoperative quality of 
recovery scale. Anesthesiology; 113: 892-905
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Presence of a nurse anaesthetist in the operating room 
decreases length of hospital stay in high risk patients 

Dony P.1, Seidel L.2, Albert A.2, Boogaerts J.1

1Universit y Hospital Centre of Charleroi, Dept of Anaesthesiology, Lodelinsar t, 
Belgium, 2Universit y of Liege, Depar tment of Biostatistics, Liege, Belgium

Background and Goal of Study: In the field of anaesthesiology, research has 
focused on equipment and techniques leading to safer practices. Lit tle at ten-
tion has been drawn on the role of support personnel, i.e. registered nurse 
anaesthetist (RNA), on quality of care. The aim of this observational study is to 
evaluate the length of hospital stay (LOS) considered as a valuable outcome 
measure af ter anaesthesia given by a physician alone or a combination of 
both providers, anaesthesiologist and RNA. 
Materials and methods: Af ter local Ethics Commit tee approval, a retrospec-
tive survey was performed over a 12-month period, including all consecutively 
surgical patients, undergoing various surgical procedures under general or 
loco-regional anaesthesia. For risk stratification, we devised patients into ASA 
class I-II or III-IV. The primary end-point was the LOS (day) registered for each 
patient. Results were expressed as mean ± SD and median [quartile] for LOS. 
The ef fect of ASA and presence of a RNA, as their interactions, were evalu-
ated by Cox model. Odds ration (OR) with 95% confidence interval [95%CI]. 
P <0.05 significant.
Results and discussion: A sample of 10,323 surgical patients was included 
in the study. A RNA was present in 28% of the surgical procedures. For the 
entire population, LOS increased with ASA scores > II (P <0.001) but was 
globally reduced by the presence of a RNA respectively from 8.3 ± 12.9 days 
(median 4 [2-9]) if absent to 7.1 ± 13.1 (median 3 [2-6]) days if present (OR = 
1.17 [1.12-1.23]; P <0.001). 
Results of the interaction between presence of a RNA and ASA scores are 
presented in Table 1. In patients with ASA III or IV, presence of a RNA during 
surgery decreased LOS from 1.5 days (P <0.001). 

ASA Score No RNA (n=7,366) RNA (n=2,957) P-Value

I-II (n=7,617) 5.6 ± 9.0 5.6 ± 10.9 NS

 3 [2-6] 3 [2-5]  

III-IV (n=2,706) 15.2 ± 17.9 12.5 ± 18.3 <0.01

 9 [4-19] 6 [3-14]  

[Table 1. Length of hospital stay (day)]

The complexity of perioperative care emphasised this anaesthesia team mod-
el. Further studies are required to verify our results considering the potential 
confounding factors. 
Conclusion: Results of the present survey show that for high risk patients, 
LOS, considered as an outcome measure, is reduced if a RNA is present in the 
operating theatre compared to solo at tending anaesthesiologist. 

01AP08-11
Information about anesthesia: what do our patients want? 

Djennane A., Anoune R., Benchaoui I., Lebssisse I., Benlahcene F., 
Harkat S.D.
Universit y Hospital of Batna, Dept of Anaesthesiology & Intensive Care, Batan, 
Algeria

Background and Goal of Study: The patient information is a major step in the 
search for his free and informed consent to a care act. It must be fair and intel-
ligible; therefore adapted to the patient’s socio-cultural level, his knowledge 
and responsiveness. 
The aim of this study was to assess the desire for information on anesthesia of 
patients scheduled for elective surgery. 
Materials and methods: Evaluation prospective study ln university hospital of 
Batna (April 2015), using an anonymous questionnaire sent to patients or rela-
tives of patients admit ted for elective surgery and post-anesthesia consulta-
tion. The items discussed were: the obligation of information, its quality and its 
purpose the desire of patients to know the risks of anesthesia and satisfaction.
Results and discussion: 80 Patients scheduled for orthopedic, urological 
and digestive surgery, agreed to answer the questionnaire. The mean age of 
patients was 33 years, for sex: 34 F, 46 M. 88.8% of patients did not have an 
explanation of general anesthesia (GA), and 95.5% did not have an explana-
tion of the risks of GA, 77.1% of patients did not have an explanation of the 
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regional anaesthesia(RA), 94.9% did not have an explanation of the risks of 
the RA. 83% have not requested information from their doctor. 40% prefer 
not to be informed about the risks of anesthesia against 43.8%, while 16.3% 
remain indif ferent. if 100% need information about the anesthesia and / or 
surgery; the majority (83%) of patients do not dare to request information 
from their doctors. 
Perhaps things will change with the establishment of a “Patient’s Charter” few 
patients have received information about, This contradicts our previous study 
concerning doctors which showed that 64% give the information systemati-
cally. (5%) of the patients were given information about risks of GA and RA and 
then 52% of doctors tell about the risks to their patients! so who is telling the 
truth in cases of dispute! At the same time 40% did not wish to be informed of 
these risks. The desire for information is influenced by gender (female) and by 
the level of instruction (university). 
Conclusion(s): The need for information varies depending on the sociocul-
tural level of patients and anesthetists must adapt to this need.

01AP08-12
Influence of mental workload on the performance of 
anesthesiologists during induction of general anesthesia: 
a patient simulator study 

Sato H., Miyashita T., Kawakami H., Takahisa G.
Yokohama Cit y Universit y Graduate School of Medicine, Dept of 
Anaesthesiology, Yokohama, Japan

Background and Goal of Study: We hypothesized that the capacity of an-
esthesiologists to deal with mental workloads dif fers based on their clinical 
experience. 
The aim of this study was to reveal the ef fect of the anesthesiologist’s mental 
workload on their performance during induction of general anesthesia.
Materials and methods: Twenty-two participants were categorized into anes-
thesiology residents (RA group; n = 13) and board certified anesthesiologists 
(CA group; n = 9). Subjects participated in 3 simulated scenarios (Scenario 
A: baseline, Scenario B: simple addition tasks, Scenario C: combination of 
simple addition tasks and treatment of unexpected arrhythmia). We used 
simple 2-digit integer additions every 5 seconds as a secondary task during 
the induction of general anesthesia. The rate of correct answers to 40 addition 
questions was calculated. Four kinds of key actions involved in the induction 
of general anesthesia were also evaluated in each scenario.
Results and discussion: The correct answer rate was not significantly dif-
ferent between both groups (RA: 0.853 ± 0.162 vs. CA: 0.945 ± 0.046, p = 
0.109) and the scores of key actions were similar between the two groups 
in scenario B. In scenario C, the correct answer rate was significantly higher 
in the CA vs. the RA group (CA: 0.736 ± 0.051 vs. RA: 0.370 ± 0.050 p = 
0.0007,) as was the score of key actions for maintenance of anesthesia.
Conclusion(s): In a serious clinical situation, anesthesiologists might not be 
able to adequately perform both the primary and secondary tasks. This ten-
dency is more apparent in young anesthesiologists.

01AP09-1
Does fluid responsiveness necessarily mean the need for fluid 
replenishment? 

Rodrigues Alves D.
Centro Hospitalar de Lisboa Ocidental, Dept of Anaesthesiology & Intensive 
Care, Lisboa, Por tugal

Background and Goal of Study: While most current goal-directed therapy1 
protocols base decision-making on the identification of the individual in the 
Frank-Starling curve, clinical sense is always advised before deciding to im-
plement therapy. In fact, some authors mention that fluid responsiveness can 
be a common state in healthy human beings1. 
With the present study we aimed to ascertain that claim.
Materials and methods: We implemented an observational, longitudinal 
study where 31 ASA 1 and 2 volunteers were each submit ted to two trans-
thoracic echocardiographic evaluations on dif ferent days, and their position 
on the Frank-Starling curve inferred from the degree of variation of aortic VTI 
with the passive leg raise manoeuvre2. Variation over 10% was considered as 
a sign of fluid responsiveness, whereas a variation of less than 10% meant the 
individual was on the plateau fase of the aforementioned curve.
Results and discussion: 20 of the determinations corresponded to individu-
als with an aortic VTI variation with passive leg raise above 10%, constituting 

roughtly a third of the total.
Conclusions: Despite the relatively small number of echocardiographic deter-
minations made (62) the fact that a third of the individuals proved to be on the 
ascending limb of the Frank-Starling curve proves that this position is normal 
in healthy individuals, which means that fluid responsiveness does not always 
equate to the need for fluid replenishment. That should be taken into account 
when dealing with critical patients, as defended by other authors3, with critical 
appraisal of the whole haemodynamic state of the patient.
References: 
1. Slama M, Maizel J. Chapter 6 - Assessment of Fluid Requirements: Fluid 
Responsiveness. In: Backer D, Cholley BP, Slama M, Vieillard-Baron A, 
Vignon P, editors. Hemodynamic Monitoring Using Echocardiography in the 
Critically Ill. Berlin, Heidelberg: Springer Berlin Heidelberg; 2011. p. 61-69.
2. Ramos FJS, Azevedo LCP. Assessment of fluid responsiveness in patients 
under spontaneous breathing activity. Rev Bras Ter Intensiva. 2009;21:212-
218.
3. Magder S. Fluid status and fluid responsiveness. Curr Opin Crit Care. 
2010;16:289-296.
Acknowledgements: The authors would like to thank all volunteers, members 
of the Echocardiography Laboratory of Santa Cruz Hospital, Lisbon, and the 
Anaesthesiology Department of Occidental Lisbon Hospital Centre. 

01AP09-3
Evaluation of the stroke volume variation index as a predictor 
of fluid responsiveness during orthotopic liver transplantation 

Schmidt A.P., Tessmer M.G.S., Felix E.A., Auler Jr. J.O.
Hospital de Clinicas de Por to Alegre - Federal Universit y of Rio Grande do 
Sul, Depar tment of Anaesthesia and Perioperative Medicine, Por to Alegre, 
Brazil

Background and Goal of Study: The stroke volume variation (SVV) index 
has been shown to be a reliable predictor of fluid responsiveness in a variety 
of clinical set tings (1,2). However, it has not been extensively evaluated in the 
set ting of orthotopic liver transplantation (OLT). Our main aim was to assess 
whether the SVV measured by the Flotrac/VigileoTM system can predict fluid 
responsiveness in patients submit ted to OLT.
Material and methods: Twenty-five (25) mechanically ventilated patients un-
dergoing liver transplantation who needed volume expansion were included. 
All patients were monitored with pulmonary artery catheter, which measured 
the cardiac output on a continuous basis and the Flotrac/VigileoTM system. A 
fluid challenge with 10 ml/kg ideal weight of albumin 2% was at tempted dur-
ing the following stages of surgery: hepatectomy (T1), anhepatic phase (T2), 
up to 30 min af ter venous reperfusion (T3), up to 30 min af ter hepatic artery 
reperfusion (T4), and at the beginning of abdominal closure (T5). Central ve-
nous pressure (CVP), and pulmonary artery occlusion pressure (PAOP) and 
SVV were measured immediately before and up to 5 min af ter fluid challenge. 
Cardiac index (CI), measured by pulmonary artery catheter, was used to de-
fine responder patients if CI increased by 15% or more af ter fluid challenge, 
otherwise, it was considered non-responsive. SVV and all other parameters 
were recorded at baseline and 5 min af ter the FC. 
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Results and discussion: Forty-four fluid challenges were performed, with 30 
(68.2%) classified as responsive and 14 (31.8%) as non-responsive. Receiver 
operating characteristic (ROC) analysis showed that SVV could be used to 
predict fluid responsiveness during OLT (P <0.01).
Conclusion: SVV index was shown to be a reliable predictor of fluid respon-
siveness during OLT. Further studies are warranted to elucidate the role of this 
and other dynamic indexes in the set ting of liver transplantation.
References: 
1. Shin YH, et al. Utility of uncalibrated femoral stroke volume variation 
as a predictor of fluid responsiveness during the anhepatic phase of liver 
transplantation. Liver Transpl 2011; 17: 53-59. 
2. Biais M, et al. Uncalibrated pulse contour-derived stroke volume variation 
predicts fluid responsiveness in mechanically ventilated patients undergoing 
liver transplantation. Brit J Anaesth 2008; 101: 761-768. 

01AP09-4
Fluid responsiveness in the postoperative period: 
a prospective study in non critically-ill patients 

Cocimano S.1, Wohl E.1, Cicala S.1, Portinari M.1, Magder S.2, Baldini G.1

1McGill Universit y Health Centre-Montreal General Hospital, Dept of 
Anaesthesiology, Montreal, Canada, 2McGill Universit y Health Centre, Dept of 
Intensive Care, Montreal, Canada

Background: The incidence Fluid Responsiveness (FR) in non-critically ill sur-
gical patients and the proportion of patients in whom Stroke Volume (SV) sig-
nificantly increases af ter a bolus of intravenous fluids (Volume Expansion, VE) 
is unknown af ter surgery. Although being Fluid Responder (FRer) does not 
necessarily implies being hypovolemic, it remains to be determined weather 
postoperative FR is associated with complications. The aims of this prospec-
tive study are to determine 1) the incidence of FR in non-critically ill surgical 
patients af ter major surgeries, 2) if postoperative FR predicts and it is associ-
ated with complications, 3) the proportion of patients in whom SV significantly 
increases af ter VE.
Methods: Ethic approval: 14-452-SDR; ht tp://clinicaltrial.org registration: 
NCT02418663. Adult patients undergoing major thoracic or abdominal sur-
gery, not requiring intensive care unit admission, and treated with a surgery-
specific Enhanced Recovery Program were enrolled. FR was assessed soon 
af ter surgery, and daily for the first 72 h. SV was measured with the ccNexfin® 
before and 1 min af ter a fluid challenge (FC) with 250 ml of Lactated Ringer’s 
in 5 min. FR was also assessed “on call” when VE was clinically deemed. A 
patient was considered fluid responder (FRer) if SV increased ≥ 15% either 1 
min af ter the FC or 1 min af ter VE, at least 1 time within 72 h. Treating physi-
cians were blind to all SV measurements. 
Results: FR af ter a FC was present in 32 over 88 patients (36.4%). 
Complications occurred in 46.8% of FRer and in 53.1% of non-FRer (Relative 
Risk, RRcrude= 1.54, 95% Confidence Interval, CI=0.90 to 2.65, p-value=0.121; 
RRadjusted =0.96, 95%CI=0.45 to 2.03, p-value=0.842). Af ter controlling for 
confounders (age, type of surgery, blood loss, intraoperative volume of in-
travenous fluids, postoperative negative fluid balance) FR was not an inde-
pendent predictor of complications (Odds Ratio, ORcrude =2.02 95%CI=0.82 
to 4.97, p-value=0.124; ORadjusted=1.70 95%CI=0.63 to 4.53, p-value=0.291). 
VE was clinically required in 7 patients (7.9%). Of these, only 1 patient (14.3%) 
was FRer.
Conclusions: These preliminary results suggest that 36.4% of non-critically 
ill surgical patients are FRer af ter surgery. Af ter controlling for confounders 
FR does not predict and it is not associated with complications. Finally, fluid 
boluses administered based on clinical signs of hypovolemia rarely determine 
a significant increase of SV and might be potentially harmful. 

01AP09-5
Prediction of fluid responsiveness in the beach chair position 
using dynamic preload indices 

Ban M., Lee S.H., Lee J.S., Shin C.S., Choi Y.S.
Severance Hospital, Dept of Anaesthesiology & Pain Medicine, Seoul, Korea, 
Republic of

Background and Goal of Study: Haemodynamic instability in the beach 
chair position (BCP) may lead to adverse outcomes. Cardiac preload optimi-
sation is a prerequisite to improve haemodynamics. We evaluated the clinical 
usefulness of dynamic indices for the prediction of fluid responsiveness in 
BCP patients under general anaesthesia. 
Materials and methods: Forty-two patients in the BCP under mechanical 
ventilation received colloids at 6 ml kg-1 for 10 min. Stroke volume variation 
(SVV), pulse pressure variation (PPV), pleth variability index (PVI), tanstho-
racic echocardiographic stroke volume index (SVITTE), and haemodynamic 
data were measured before and af ter the fluid challenge. Patients were con-
sidered responders to volume expansion if the stroke volume index increased 
by ≥15 %. 
Results and discussion: The values of SVV, PPV and PVI before fluid loading 
in the BCP were closely related to the volume-induced percent changes of 
SVITTE, with the highest correlation observed for PPV (γ = 0.662; P <0.001). 
Volume-induced percent changes of SVV, PPV and PVI were also related to 
the volume-induced percent changes of SVITTE, with stronger correlations for 
PPV and PVI than for SVV (γ = -0.453, P = 0.006; γ = -0.423, P = 0.011; and 
γ = -0.370, P = 0.019, respectively). The area under the curve (AUC) of the 
receiver operating characteristic (ROC) curves that predicted an increase in 
SVITTE ≥ 15% were 0.83 for SVV (95% confidence interval [CI], 0.65-0.94, P 
<0.001), 0.81 for PPV (95% CI, 0.77-1.00, P <0.001) and 0.79 for PVI (95% CI, 
0.56-0.92, P = 0.011). The optimal threshold values to discriminate between 
the responders and non-responders to fluid administration were 12% for SVV 
(sensitivity, 92; specificity, 57), 15% for PPV (sensitivity, 86; specificity, 85) 
and 10% for PVI (sensitivity, 80; specificity, 70). 
Conclusion(s): SVV, PVV and PVI are reliable predictors of fluid respon-
siveness in patients placed in the BCP during mechanical ventilation. 
Nevertheless, the optimal cut-of f values were dif ferent for these dynamic pre-
load indices, with PPV being a better predictor than PVI based on the AUCs of 
the ROC curves. The three dynamic preload indices may be useful in guiding 
fluid therapy in patients undergoing surgery in the BCP. 

01AP09-6
Stroke volume variation (SVV) and fluid responsiveness in 
major gynecological surgery evaluated with ClearSight 

Galante D.1, Badii F.2, Melai E.3, Lambo M.S.4, Pedrot ti D.5, Cococcia L.6

1Universit y Hospital ‚Ospedali Riuniti’, Dept of Anaesthesiology & Intensive 
Care, Foggia, Italy, 2Hospital of Vit torio Veneto, Dept of Anaesthesiology & 
Intensive Care, Vit torio Veneto, Italy, 3Ospedale Unico della Versilia, Dept 
of Anaesthesiology & Intensive Care, Lido di Camaiore, Italy, 4Spirito Santo 
Hospital, Dept of Anaesthesiology & Intensive Care, Pescara, Italy, 5S. 
Chiara Hospital, Dept of Anaesthesiology & Intensive Care, Trento, Italy, 6SS 
Annunziata Hospital, Dept of Anaesthesiology & Intensive Care, Sulmona, Italy

Background and Goal of Study: Stroke volume variation is the percentage 
change between the maximal and minimal stroke volumes (SV) divided by the 
average of the minimum and maximum over a floating period of 30 s. It en-
ables prediction of volume responsiveness in ventilated and high risk patients 
(1). In our study we used ClearSight system as non invasive method to evalu-
ate the fluid responsiveness during major gynecological surgery.
Materials and methods: A systematic multicentric review of our recorded 
data was analyzed. Twenty-three ASA II-III patients undergoing major gyne-
cological surgery were considered to manage the intraoperative hypotension. 
The stroke volume variation (SVV) and the Cardiac Index (CI) were monitored 
during the entire surgical surgical procedure. The patients were assigned to 
receive 500 ml crystalloids when CI≤ 2.5 and SVV ≥ 15%. A p value <0.05 was 
used for statistical significance.
Results and discussion: Mean SVV and CI were 20.5 ± 3.4 % and 3.3 ± 0.4 l/
min/m2 before intravenous fluid loading respectively and were 12.3 ± 3.7% 
with mean increase in CI of 0.75 l/min/m2 (95% Confidence interval (CI): 0.41 
to 1.1) af ter volume expansion. Changes of CI in response to fluid loading 
were correlated to baseline values of stroke volume variation (r = 0.63, P = 
0.02) and changes in Cardiac Index were significantly correlated to percent-
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age changes in stroke volume variation (r = -0.64, P <0.001), (Figure 1).
Conclusions: SVV measured by ClearSight seems to be a reliable noninva-
sive method for assessing the fluid responsiveness in ASA II-III patients during 
major and high risk gynecological surgery. Moreover, it adequately reflects 
alterations in CI and SVV during fluid loss and shif t and volume replacement.
Reference: 
1. Lahner D, Kabon B, Marschalek C, Chiari A, Pestel G, Kaider A, et al. 
Evaluation of stroke volume variation obtained by arterial pulse contour 
analysis to predict fluid responsiveness intraoperatively. Br J Anaesth. 
2009;103:346-5

[Figure 1. Changes in SVV and CI (%) af ter fluid load.
SVV = stroke volume variation; CI = Cardiac Index]

01AP09-7
Impact of continuous noninvasive arterial blood pressure 
monitoring on blood pressure stability during general 
anaesthesia in orthopaedic patients 

Meidert A.S., Nold J.S., Zwißler B., Czerner S.
Universit y of Munich, Dept of Anaesthesiology, Munich, Germany

Background and Goal of Study: Intraoperative hypotension is a risk factor 
for acute kidney injury or myocardial infarction1. Blood pressure (BP) during 
general anaesthesia (GA) is usually monitored intermit tently using an upper 
arm cuf f (oscillometry). In contrast, noninvasive continuous BP measurement 
provides a real time blood pressure curve (volume clamp method). This study 
investigates the impact of continuous BP monitoring compared to intermit tent 
monitoring regarding BP stability. 
Materials and methods: Af ter approval of the protocol by the local ethics 
commit tee and obtaining informed consent from all patients, we studied 81 
patients with arterial hypertension and ASA-status 2 and 3. Patients were ran-
domly assigned to control group(C) or study group (S). In all patients BP 
was monitored oscillometrically (Infinity Delta Monitor, Dräger®, Lübeck, DE) 
every 3 minutes. In addition, patients in the study group received continuous 
noninvasive BP monitoring (ClearSight®, Edwards, Irvine, CA). The continu-
ous BP curve was displayed on the patient monitor. GA was then induced and 
maintained at discretion of the treating anaesthetist, who was unaware of the 
study’s aim. BP values were recorded via patient data management system 
(Narkodata, Imeso, Gießen, DE) and statistically analysed using student’s t 
test. 
Results and discussion: We analysed oscillometric BP data of 73 patients 
(C=40; S=33) measured during the first 30 minutes af ter induction of GA. 
Mean age was 70 yrs., 49 patients were female. Baseline values (in mmHg) 
before induction of GA of systolic arterial pressure (SAP) and mean arterial 
pressure (MAP) showed no statistically significant dif ference (SAP: 140 (C) vs. 
150 (S); MAP: 108 (C) vs. 112 (S)). 
Analysis of the first 30 minutes of GA revealed BP values (mean (SD)) in 
mmHg of 127(29) (C) vs. 138(32) (S) (p<0,001) and 97(22) (C) vs. 102(23) 
(S) (p=0,007) for SAP and MAP, respectively. Lowest values were 47mmHg 
(C) vs. 54mmHg(S) for SAP and 34mmHg(C) vs. 40mmHg(S) for MAP. The 

cumulative dosage of norepinephrine and fluid administered within the first 
hour af ter induction was not statistically significant dif ferent between C and S. 
Conclusion(s): A real time BP curve enables the treating anaesthetist to react 
immediately to changes in the patient’s BP. Hypotension following induction of 
GA is less pronounced when continuous BP monitoring is used.
Reference: 
1. Walsh M, Devereaux PJ, Garg AX, et al.Anesthesiology 2013:119(3):507-
515 

01AP09-8
Evaluation of combined effect of remifentanil and desflurane 
on blood pressure during anesthesia induction using response 
surface model 

Kim K.O., Lee Y.
Dongguk Universit y Ilsan Hospital, Dept of Anaesthesiology & Pain Medicine, 
Goyang si, Korea, Republic of

Background and Goal of Study: High initial concentration of inspired des-
flurane (DES) af ter intravenous induction of anesthesia can increase blood 
pressure (BP) significantly. To at tenuate this response, opioids are commonly 
used with DES during induction. We conducted this study to evaluate DES 
and remifentanil(REMI) drug interaction during anesthetic induction using re-
sponse surface model (RSM).
Materials and methods: Hospital Ethics Commit tee approval and patients’ 
informed consents were obtained. RSM with the central composite design was 
employed and the fourteen combination groups with 5 patients in each were 
produced. Af ter intravenous induction with propofol, patients received REMI 
infusion (ef fect site concentration, 1-3 ng/ml) and DES inhalation (inhaled dial 
set tings, 3.7-6.2 vol%) at various concentration pairs. BP measured shortly 
before endotracheal intubation was taken for analysis. 
Results and discussion: 

[Response sur face model graph]

The RSM graph describes the combined ef fect of REMI-DES on mean arte-
rial blood pressure just before endotracheal intubation. The result was in ac-
cordance with our clinical observations that higher BP was produced as the 
concentration of DES increased. REMI concentration between 1-2 ng/ml, the 
decrements of DES concentration ef fectively lowered BP, but this could result 
in insuf ficient anesthesia. REMI ef fect site concentration between 2-3 ng/ml, 
the increments of REMI concentration ef ficiently reduced BP in the studied 
range of DES concentration. 
Conclusion(s): RSM demonstrates that DES has a predominant ef fect on the 
BP where REMI ef fect concentration lies between 1-2 ng/ml and REMI takes 
over this dominance where its concentration between 2-3 ng/ml. 
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01AP09-9
Effects of induction of anaesthesia on microvascular reactivity 
monitored by near-infrared spectroscopy 

Vandenbulcke L., De Hert S., Moerman A.
Gent Universit y Hospital, Dept of Anaesthesiology, Gent, Belgium

Background and Goal of Study: Induction of anaesthesia causes significant 
haemodynamic changes, but lit tle is known about its ef fects on the microcir-
culation. Yet, alterations in microvascular perfusion are known to be associat-
ed with impaired tissue oxygenation and organ dysfunction.1 Microcirculation 
can be assessed by measurement of the postocclusive reactive hyperaemia 
(PORH) response, which is a reproducible transient increase in blood flow 
af ter release of an arterial occlusion.2 In the present study, we evaluated the 
ef fects of anaesthesia induced physiological changes on microvascular re-
activity. 
Materials and methods: Af ter approval by the local research ethics commit-
tee and writ ten informed consent, 35 adult patients scheduled for elective cor-
onary artery bypass graf ting surgery were recruited. PORH was measured 
with the use of near-infrared spectroscopy (NIRS), a non-invasive method for 
assessing tissue oxygenation and microvascular reactivity continuously.2,3 A 
NIRS sensor (Foresight) was applied on the forearm and arterial occlusion 
was achieved by inflating a blood pressure cuf f. Microvascular reactivity was 
evaluated with PORH before and 30 minutes af ter anaesthesia induction. 
Oxygen consumption, recovery time (time from release of cuf f to the maxi-
mum value) and rate of recovery were determined. Data were expressed as 
median [minimum, maximum] and were compared using the Wilcoxon signed 
rank test. 
Results and discussion: Tissue oxygen saturation was significantly higher 
af ter induction of anaesthesia (70% [54,78] vs 73% [55,94], p=0.015). Oxygen 
consumption decreased significantly af ter induction, appreciable by the high-
er minimum tissue oxygen saturation (45% [29,69] vs 53% [28,81], p<0.001) 
and the slower oxygen consumption rate (11 %/min [4,18] vs 9 %/min [5,16], 
p<0.001). Af ter induction of anaesthesia, recovery times were significantly 
longer (40 sec [20,120] vs 48 sec [24,356], p=0.004) and the rate of recovery 
was significantly lower (114 %/min [12,497] vs 80 %/min [3,271], p<0.001). 
Conclusion: The longer recovery times and slower rates of recovery indicate 
impaired microvascular reactivity af ter induction of anaesthesia. 
References: 
1. Vallet B. Crit Care Med 2002; S229 -S234 
2. Futier E et al. Critical Care 2011; 15: R214 
3. Moerman A et al. Curr Opin Anaesthesiol. 2015; 28:703-9 

01AP09-10
Continuous assessment of cardiac af terload using aortic 
velocity - pressure loop analysis in patients under general 
anesthesia: pilot study 

Le Gall A., Vallee F., Joachim J., Mateo J., Mebazaa A., Gayat E.
Hopital Lariboisière Assistance Publique - Hôpitaux de Paris, Dept of 
Anaesthesiology & Intensive Care, Paris, France

Introduction: Cardiac af terload is determined by including arterial resistance, 
arterial compliance and aortic waves reflection. We developed an integrative 
analysis of Aortic Velocity and Arterial Pressure signal, as Velocity/Pressure 
(Vel/Pre) Loops, that should allow a mini-invasive assessment of compliance 
and Aortic wave reflection. 
Our aim was to assess vasopressors-induced alterations in af terload during 
anesthesia.
Materials and methods: 20 patients were included. During anesthesia, car-
diac output (CO) and femoral AP were continuously recorded using CombiQ™ 
monitor (Deltex Medical, Chichester, UK). Both signals were plot ted to display 
Vel/Pre Loop diagram. 
We derived 4 points: A (Diastolic pressure), B (pressure at maximal Velocity), 
C (Systolic pressure) and D (Dicrotic pressure). 
Two angles were described: β and γ, between AC and AB lines, respectively, 
and horizontal axis. An arterial tonometer (Sphygmocor, Nellcor System©) 
was used to calculate Augmentation Index (AIx) and Total Arterial Compliance 
(Ctot =Stroke Volume/central Pulse Pressure). When baseline MAP de-
creased by 20%, vasopressors were administered. Parameters were recorded 
before (T0) and at vasopressor’s peak ef fect (T1). 

[Figure 1. Examples of Vel/Pre Loops. A. Schematic representation of Vel/Pre 
Loop. 1. Time domain representation of Velocity and pressure signal. 2. Vel/
Pre Loop displaying Surfaces (S1, S2, S3) delimited by A, B, C and D points 
and the Vel/Pre Loop. 3. Vel Pre Loop displaying Angles (α, β and γ) delimited 
by AB and AC lines, and horizontal axis. B Example of a Vel/Pre Loop during 
vasopressor agent administration. Green Line: Baseline; Red Line: Maximal 
ef fect of the vasopressor]

Results: We studied 118 measurements. Between T0 and T1, increase in 
MAP (70 [66-73] vs 91 [84-92]mmHg; p<0.001) was associated with decrease 
in CO (4.5 [3.8-6.1] vs 3.8 [3.3-4.9]L/min; p<0.001), and Ctot (2.3 [1.9-2.6] vs 
1.6 [1.4-1.9]ml/mmHg; p <0.001), as well as increase in AIx (127[116-149] 
vs 138[124-153]%; p=0.005), β (56[32-65] vs 66[43-72]°; p<0.001) and γ 
(2.3[1.4-7] vs 8.8[3-11.1]°; p<0.001). An association was found between AIx 
and γ, and a negative association between Ctot and β. 

[Figure 2. Meta-Regression for association between Cardiac af terload 
components and Vel/Pre Loop parameters. A. Association between Gamma 
angle and Augmentation Index (Central Alx). B. Association between Beta 
Angle and Total Ar terial Compliance (Ctot). Samples were obtained both at 
baseline and at maximal ef fect of vasopressor agent used. Each 20 patient 
is represented by both blue and red circle. Radius of a circle represents the 
number of repeated measure for each patient. * p<0.05]

Conclusion: Vel/Pre Loop assessment could monitor cardiac af terload altera-
tions in anesthetized patients, combining oesophageal Doppler and arterial 
pressure. 

01AP09-11
The performance of PhysioFlow during major abdominal 
surgery: comparison with two Doppler monitors 

Zhang J., Critchley L.
The Chinese Universit y of Hong Kong, Dept of Anaesthesiology & Intensive 
Care, Hong Kong, Hong Kong

Background and Goal of Study: PhysioFlow (Manatec Biomedical, Paris, 
France) is a non-invasive, continuous cardiac output (CO) monitoring device 
using signal morphology impedance cardiograph, which is dif ferent from pre-
vious devices in its independence of baseline thoracic impedance. Our team 
has recently demonstrated that external and oesophageal Doppler can be 
used together to reliably track trends in CO intraoperatively. 
The study aim was to evaluate the precision and trending ability of the 
PhysioFlow during major abdominal surgery by comparing with the two 
Doppler methods.
Materials and methods: Adult patients, ASA I, II or stable III scheduled for 
major abdominal surgery were recruited. Simultaneous PhysioFlow and 
Doppler measurements, USCOM (USCOM Ltd., Sydney, Australia) and 
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CardioQ (Deltex Medical, Chichester, England), were performed at 15- to 60- 
minute intervals. Scatter plots and Bland-Altman plots were drawn to com-
pare PhysioFlow and USCOM data. Comparison between the two Doppler 
monitors was used as a reference. Trend analysis was performed using four-
quadrant and polar plots.
Results and discussion: A total of 305 datasets from 20 patients were in-
cluded. The correlation between PhysioFlow and USCOM was less than 
that between the two Doppler monitors. The PhysioFlow CO and SV read-
ings had wide limits of agreement with USCOM with a percentage error of 
45.7% and 44.6%, which was larger than 32.4% and 32.8% for CardioQ. The 
concordance rate for COPF was 95%, which was similar with 96.5% for COCQ. 
However, the concordance rate was only 77.5% for SVPF, much lower than 
94.3% for SVCQ (Table). Time plot revealed that heart rate partly compensated 
for the lack in SV concordance (Figure). The PhysioFlow CO and SV read-
ings also had larger mean polar angle with greater dispersion compared with 
CardioQ, which indicated lack of agreement.
Conclusion(s): PhysioFlow were not in good agreement with Doppler CO 
monitor in major abdominal surgical patients. It tracked intraoperative CO 
changes as well as the two Doppler monitors but did not track SV changes 
reliably, indicating the role played by heart rate.
Reference: 
Charloux A, Lonsdorfer-Wolf E, Richard R, Lampert E, Oswald-Mammosser 
M, Mettauer B, Geny B, Lonsdorfer J. A new impedance cardiograph device 
for the non-invasive evaluation of cardiac output at rest and during exercise: 
comparison with the “direct” Fick method. Eur J Appl Physiol 2000;82:313-20. 

01AP09-12
Examination of the usefulness of pulse pressure in the 
evaluation of the perioperative cardiac output 

Irie Y., Imabayashi T., Hinokuchi M., Shimonosono R., Matsunaga A., 
Kanmura Y.
Kagoshima Universit y Hospital, Dept of Anaesthesiology, Kagoshima, Japan

Background and Goal of Study: The accuracy of cardiac output (CO) mea-
surement by FloTracTM-VigileoTM system (FV, Edwards Lifesciences, Irvine, 
CA, USA) has been progressively improved with several sof tware version up-
grades and its clinical use has been widespread in the perioperative set ting in 
Japan. However, FV cannot be used in all institutions. The technology of FV is 
based on the physical principal : arterial pulse pressure (PP) ∝ lef t ventricular 
stroke volume (SV) ∝ standard deviation of arterial blood pressure (BP-STD), 
and SV = BP-STD • χ. The χ factor compensates for dif ferences in vascular 
compliance and resistance. Therefore, we focused on PP, and the aim of this 
study was to confirm whether monitoring of PP changes is useful for hemody-
namic management in intraoperative set ting. 
Materials and methods: The study was conducted on 11 patients (ASA 
II~III, age 48 to 79 yr) with sinus rhythm and without moderate or severe 
valve regurgitation. We prospectively monitored the patients by FV, collected 
100 consecutive data acquired every minute during two hours. No bolus of 
cardiovascular agent was injected during the collection period. Data included 
PP, SV, BP-STD and χ. Correlations between PP and SV, BP-STD, χ were 
analyzed using the Pearson r-correlation coef ficients. 
Results and discussion: Correlation between PP and SV was 0.052≤r≤0.823: 
a strong positive correlation (r>0.7) was observed in 3 patients and a mod-
erate positive correlation (0.4<r<0.6) was observed in 4 of 11 patients. 
Correlation between PP and BP-STD was 0.757≤r≤0.969: a strong positive 
correlation was observed in all 11 patients. Correlation between PP and χ was 
0.057≤r≤0.943: a strong positive correlation was observed in 8 patients and 
a moderate positive correlation was observed in 1 of 11 patients. However, χ 
did not af fect to the correlation between PP and SV. In several patients with no 
correlation between PP and SV, there were very lit tle variations in SV. 
Conclusions: PP was proportional to SV in 7 of 11 patients, however, there 
was no correlation between PP and SV in several patients. These results sug-
gest that in order to consider monitoring of PP change as a useful indicator of 
hemodynamic management further study is needed. 

01AP10-1
Goal directed therapy in head and neck oncological surgery 
with microsurgical reconstruction: effects on complications 
and free flap viability 

Tapia Salinas B., Kollmann Camaiora A., Ramirez S., Garrido E., Gilsanz F.
Hospital La Paz, Dept of Anaesthesiology & Intensive Care, Madrid, Spain

Background and Goal of Study: Goal directed therapy (GDT) in Head and 
Neck surgery has been poorly studied. The aim of our study was to com-
pare surgical outcomes, complications, analytical inflammatory parameters 
and fluid managements of patients undergoing head and neck oncological 
surgery with microsurgical reconstruction using GDT vs conventional fluid 
management (CFM).
Materials and method: We performed a retrospective study for patients un-
dergoing head and neck oncological surgery with microsurgical reconstruc-
tion, during 19 months. We divided patients into 2 groups, CFM as set by 
the treating anaesthesiologist and GDT using Flotraq®. We recollected de-
mographic data, inflammatory mediators (platelets and fibrinogen) before, 
immediately af ter and at 24h, fluid administration, blood products, medical 
complications and free flap viability; flaps with infection, necrosis or thrombo-
sis were deemed non-viable. We analyse data using SPSS 21.0® and Prism®, 
using X2 and non-parametric test when appropriate, p<0.05 was considered 
significant.
Results and discussion: 54 patients were recruited and 3 excluded due to 
insuf ficient data recollection, 24 patients in CFM and 27 in GDT. Groups had 
similar age (CFM 54.1±16.7yo, GDT 55.1±17.9yo, p=0.84), weight (CFM 
65.0±9.6kg, GDT 67.4±12.6, p=0.47), gender (CFM 9M-15F, GDT 15M-12F, 
p=0.26) and ASA (CFM and GDT 2[1-3], p=0.5). 
Patients in the CFM received more crystalloids (5.0±1.5 vs GDT 2.6±1.1 ml/
kg/h, p=0.00), same amount of colloids (9.2±3.3 vs 11.1±5.1 ml/kg, p=0.33), 
less vasopressors (3/23 vs GDT 20/22, p=0.00) and without dif ferences in 
transfusion rates (4/22 vs 6/23, p=0.4). 
The only time there was a dif ference in analytical parameters were fibrinogen 
levels at 24h, which were higher in GDT (413±117 vs CFM 302±68, p=0.00). 
Complications (CFM 9/24, GDT 10/25) and free flap viability (CFM 19/23, GDT 
20/24) showed no dif ferences (p=ns). 
In the bivariate analysis no independent factor showed to af fect free flap vi-
ability; however there was a relationship between number of complications 
and failure of the flap (p=0.01).
Conclusion: GDT didn’t improved free flap viability in our study. This could be 
due to an overall low complications and non-viability incidence. We acknowl-
edge that the analytical parameters we used could be improved, however 
we lacked the infrastructure to obtain interleukins levels for example. Further 
studies are needed to assess the ef ficacy of GDT in this surgical specialty. 

01AP10-2
Can minimally invasive hemodynamic monitoring detect occult 
hypoperfusion during major vascular surgery? 

Finessi L., Potalivo A., Vecchiat tini T., Montanari G.
Azienda USL della Romagna. Rimini, Dept of Anaesthesiology & Intensive 
Care, Rimini, Italy

Background and Goal of Study: There is growing evidence that periopera-
tive optimization of flow-related hemodynamic parameters improves outcome, 
particularly in high-risk patients.
Major vascular surgery procedures carry a high cardiovascular risk due to 
patients’ comorbidities and perfusion disturbances related to blood losses, 
aortic clamping, hypothermia and reperfusion syndrome.
Higher perioperative lactate levels are associated with postoperative compli-
cations and worse outcome in high risk patients who were otherwise hemo-
dynamically stable. Goal directed hemodynamic optimization (GDHO) with 
mini invasive Vigileo®/FloTrac (Edwards Lifesciences, Irvine, CA, USA) system 
could lead to better monitoring of peripheral perfusion with potential impact 
on blood transfusion and fluidic therapy.
Materials and methods: Following induction of anesthesia and standard 
monitoring, 62 patients ASA ≥ 3 with three or more cardiac risk factors un-
dergoing elective major vascular surgery were randomized either to GDHO 
group or control group. In the GDHO group fluids, blood products and va-
soactive drugs were used in order to reach predefined Cardiac Index, Stroke 
Volume Variation, Systemic Vascular Resistance Index and Oxygen Delivery 
Index endpoints. Control patients were treated according to Central Venous 
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01AP10-4
Assessment of the effects of dexmedetomidine on biventricular 
function by using tissue Doppler echocardiography during total 
intravenous anaesthesia in patients with diastolic dysfunction: 
a randomized, double-blind, placebo-controlled study 

Lee S.H., Oh Y.J.
Severance Hospital, Dept of Anaesthesiology & Pain Medicine, Seoul,  
Korea, Republic of

Background and Goal of Study: Dexmedetomidine is a commonly used 
sedative and adjuvant agent to general anaesthesia. Diastolic dysfunction, a 
predisposing factor of heart failure, is prevalent in the geriatric population. 
This study evaluated the ef fects of dexmedetomidine on biventricular function 
by using tissue Doppler echocardiography during total intravenous anaesthe-
sia in patients with diastolic dysfunction. 
Materials and methods: Forty patients with ejection fraction preserved dia-
stolic dysfunction grade 2 or 3 were randomly allocated to the Control and 
Dex group (n=20, each). In the Dex group, dexmedetomidine was given as an 
initial loading dose of 1.0 µg kg-1 over 10 min followed by a maintenance dose 
of 0.5 µg kg-1 h-1. The ratio of peak early diastolic transmitral or transtricuspid 
inflow velocity to early diastolic mitral or tricuspid annulus velocity (LV or RV 
E/e’) and lef t or right ventricular myocardial performance index (LV or RV MPI) 
were measured at before (T1), and at 20 min (T2), 40 min (T3), and 60 min (T4) 
af ter the administration dexmedetomidine or saline. 
Results and discussion: The Dex group showed significant decrease of 
heart rate (P=0.038), and increase of mean blood pressure (P<0.001), LV 
E/e’ (P=0.025) and LV MPI (P<0.001) on a linear mixed model analysis. Also, 
the Dex group showed significant increase of RV E/e’ (P<0.001) and RV MPI 
(P=0.028) compared to those of the Control at T2, T3 and T4. 
Conclusion(s): Dexmedetomidine administration was deteriorated biventricu-
lar function in patients with diastolic dysfunction. We suggest careful consider-
ation and a need for reducing dosage when administrating dexmedetomidine 
in patients with diastolic dysfunction. 

01AP10-5
A comparison of the combination of granisetron and 
dexamethasone versus the combination of ondansetron and 
dexamethasone for the prevention of postoperative nausea 
and vomiting in patients undergoing spinal disc surgery 

Mostafa R., Wagieh O., Awad M.W., Al Kady H.
Cairo Universit y, Dept of Anaesthesiology & Intensive Care, Cairo, Egypt

Background: PONV are common & distressing symptoms af ter surgery per-
formed under GA.Incidence of PONV af ter balanced GA is 20%
Selective serotonin type 3 (5-HT3) receptor antagonists are considered a first-
line in prevention of PONV with high ef ficacy and safety. Combination of both 
5-HT3 antagonists and dexamethasone is an at tractive choice for prophylaxis 
of PONV
Goal: Comparing the ef fect of Granisetron+Dexamethasone to 
Ondansetron+Dexamethasone in preventing PONV during the first 24hrs af-
ter extubation in spinal disc surgery under GA
Materials and methods: Randomized double blinded study, 40 patients 
undergoing Spinal disc surgery under GA randomly allocated into 2 equal 
groups:
• Group G :n = 20 patients(1mg IV granisetron+8mg IV dexamethasone)
• Group O :n= 20 patients ( 4mg IV ondansetron+8mg IV dexamethasone)
Dexamethasone was given immediately af ter induction of GA
Gransetron or Ondansetron was administered approximately 15 min before 
extubation.
Results and discussion: Treatment groups were generally similar with regard 
to baseline characteristics

Parameter G group O group

Age (Year),median + range 49 (25 - 61) 47 (35 - 62)

Weight (Kg),mean ± SD 77± 6.7 76± 11

Smokers, n(%) 14(70) 6(30)

[Demographic data]

Pressure, Median Arterial Pressure, Base Excess and Arterial Lactate mea-
surements.The primary endpoint of the study was to evaluate blood therapy 
needs between groups.
Secondary endpoints were dif ferences in the amount of fluids and blood de-
rivatives used, serum lactate, base excess, arterial pH, MAP, CVP and diure-
sis.
Results and discussion: Total amount of patients transfused didn’t signifi-
cantly dif fer between groups, while the amount of Blood [500 ml (0-500) vs 0 
ml (0-0), P=0.009] , Fresh frozen plasma [0 ml (0-500) vs 0 ml (0-0), P=0.006] 
and Colloid infused [1000 ml (100-1500) vs 500 ml (500-1000), P=0.0009] 
was significantly higher in GDHO group. End of surgery serum lactate was 
significantly lower in GDHO group (1.52 ± 0.52 mmol L-1 versus 1.81 ± 0.56 
mmol L-1 in control group, P=0.031). Higher serum lactate wasn’t associated 
with modification in Base Excess and Arterial pH.
Conclusion(s): In high risk vascular patients targeting flow-related hemody-
namic endpoints with Vigileo®/FloTrac can lead to early identification of occult 
and potentially reversible microcircular dysfunction. 

01AP10-3
Is there a role for telediastolic dimensions of the LV as 
an estimate of preload in non-critical patients? A study in 
volunteers 

Rodrigues Alves D.
Centro Hospitalar de Lisboa Ocidental, Dept of Anaesthesiology & Intensive 
Care, Lisboa, Por tugal

Background and Goal of Study: Estimating fluid responsiveness has been 
established as an important landmark in fluid therapy, and several indices 
were developed with such in mind. Presently dynamic preload indices gain 
ground, but many professionals still rely to some extent on static parameters 
such as telediastolic dimensions of the LV, namely at short axis views. We 
decided to assess their usefulness by comparing such parameters with fluid 
the individual’s fluid responsiveness state as defined by aortic VTI variation 
with the passive leg raise manoeuvre (var VTIAo PLR).
Materials and methods: We performed echocardiographic (TTE) exams in 
31 ASA 1 and 2 volunteers (2 exams per volunteer, each in dif ferent days), 
obtaining data on both LV diastolic diameter in PSLAx view (later also used to 
estimate telediastolic volume with the Teicholz formula), area at the papillary 
muscles level in the PSSAx view, and var VTIAo PLR. We then looked for linear 
correlations between telediastolic dimensions and VTI variation (Scatter plot, 
Pearson’s correlation coef ficient) and finally divided our sample into either 
fluid responsive and non-fluid responsive individuals (using 2 cut t-of fs for 
varVTIAo PLR described in the literature: 10% and 15%), later comparing the 
distribution of telediastolic dimensions in both groups.
Results and discussion: There was no statistically significant linear correla-
tion between any of the telediastolic dimensions and VarVTIAoPLR. There were 
also no statistically significant dif ferences in the distribution of telediastolic 
dimensions between fluid responders and non-fluid responders, as defined 
by either of the cut-of fs used described in the literature.
Conclusions: Even though several studies have emphasized the role of dy-
namic preload indices and decreased the enthusiasm for static ones such 
as telediastolic dimensions, they are still used clinically. The present study, 
however, cannot find a statistically significant relation between these and the 
validated indices of preload responsiveness for patients breathing spontane-
ously, which would advise against their use in routine practice.
However, it should be stated that none of our volunteers had extreme devia-
tions in the value of telediastolic dimensions, which consequently does not 
allow us to infer as to the predictive value of very small ones in critical, hae-
modynamically unstable patients. Further studies are advised to further clarify 
the matter in these particular circumstances. 
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In this study on 40 patients undergoing spinal disc surgery enrolled at Kasr 
Al Ainy Hospitals. 

 Group G 
n=20

Group O 
n=20 P value

No vomiting 0 HOUR 20(100%) 18(90%) 0.07

>0-6 hours 18(90%) 18(90%) 0.5

>6-24 hours 18(90%) 20(100%) 0.07

No moderate or severe nausea 0 hours 20(100%) 18(90%) 0.07

>0-6 hours 18(90%) 17(85%) 0.3

>6-24 hours 17(85%) 20(100%) 0.03

Complete Response 0 hours 20(100%) 18(90%) 0.07

>0-6 hours 18(90%) 17(85%) 0.3

>6-24 hours 17(85%) 20(100%) 0.03

[Summary of Ef ficacy Results for 0,> 0-6, and> 0-24]

Rescue drug was Metoclopramide 10mg.The patients were included in safety 
analyses.No adverse events occurred during the study. No clinically meaning-
ful changes in vital signs were noted. 

 G group O group P value

Required Rescue Medications 1(5%) 2(10%) 0.28

Patient‘s satisfaction 18(90%) 17(85%) 0.3

Drug related adverse ef fects 0 0  

[miscellaneous]

Conclusion: The ef ficacy of Granisetron+Dexamethasone was found to be 
non-inferior to that of Ondansetron+Dexamethasone in preventing vomiting 
during the 0 to 6 hour interval af ter surgery but O+D was superior than G+D 
during 6 to 24 hour interval af ter surgery. 

01AP10-6
Intravenous fluid management do we really know what we 
prescribe? 

Baños Lapuente V., Merten A., Hof fmann R., Casas Vilá J.I., Bastit ta M., 
Moral García M.V.
Universitad Autónoma de Barcelona, Dept of Anaesthesiology & Pain 
Medicine, Barcelona, Spain

Background and Goal of Study: At our tertiary university hospital, more then 
250.000 litres of crystalloids and colloids solutions are prescribed per year. At 
theatre, we observed that many surgical patients arrived with hiponatraemia 
or that others with traumatic brain injury arrived with 5% glucose infusions. 
Concerned about these situations, we asked ourselves if we were aware of 
what iv solutions contained.
Materials and methods: We designed a questionnaire in order to find out if 
the professionals prescribing and administering iv solutions were aware of 
the content of the solutions available at our hospital (Normal saline, Isotonic 
glucose saline, 5% glucose, 10% glucose, Gelafundin, Plasmalyte 7.4). They 
were asked about sodium or glucose content, pH, osmolarity, and about the 
presence of other electrolytes (K+, Mg++, Ca++). All these data are easily avail-
able from the leaflet at tached to every solution.320 persons answered the 
questionnaire: 54 anaesthesiologists, 80 surgical specialists, 95 medical spe-
cialists, 45 residents and 46 nurses.
Results and discussion: If seen as a whole, we found that the mean % of 
errors was of 48.1, with a standard deviation of 15.8. Analysed by subgroups: 
Anaesthesiologists had a mean % of wrong answers of 38.5, medical special-
ists 47, residents 49.5, nurses 53 and surgical specialists 56 .Analysing each 
solution, we would like to highlight a few results: Regarding normal saline: 
65% of the participants did not know the amount of sodium (154 mEq/L) avail-
able, even 15% thought that it had 129 mEq/L. 90% did not know that the pH 
is 6. 20% thought that it has got potassium.In relation to the 5% glucose solu-
tion: 55% of the participants were not aware of the concentration of glucose 
(50 mg/ml). Only 10% knew that the pH is around 4.5. 66% did not know that 
it is a hipo-osmolar solution. Analysing the data for Gelafundin; 90% of the 
participants believed wrongly that it is a hiper-osmolar solution and only 25% 
knew that it contained sodium (154 mEq/L).We believe that the lack of knowl-
edge of the exact composition of the intravenous solutions, may contribute to 
potentially serious iatrogenic complications.

Conclusion(s): Administration of intrvenous solutions is part of an everyday 
praxis and part of many protocols. Doctors prescribing iv solutions should 
know exactly what every solution contains, in order to avoid potentially harm-
ful situations. 

01AP10-7
Level of agreement between Nexfin and thermodilution cardiac 
output in morbidly obese patients undergoing bariatric surgery 

Schraverus P.1, Boly C.1, Coumou J.-W.2, Boer C.1, Van Kralingen S.2

1VU Universit y Medical Center, Dept of Anaesthesiology, Amsterdam, 
Netherlands, 2Onze Lieve Vrouwe Gasthuis, Dept of Anaesthesiology, 
Amsterdam, Netherlands

Background and Goal of Study: Morbidly obese patients are at increased 
risk for intraoperative hemodynamic instability, which requires intensive moni-
toring. While the non-invasive Nexfin® blood pressure monitor may be used 
in these patients to monitor cardiac output (CO), it is unknown whether the 
weight-based algorithm of this device also applies to patients with extreme 
body weight. We therefore investigated the agreement between Nexfin CO 
and thermodilution-based CO in morbidly obese patients undergoing bariatric 
surgery. 
Materials and methods: In 30 patients (BMI>35 kg/m2) undergoing laparo-
scopic gastric bypass surgery, CO was simultaneously measured by Nexfin 
and thermodilution-based PiCCO on 12 consecutive perioperative time points. 
Data analysis included Bland-Altman level of agreement, Clarke’s Error Grid 
analysis for clinical accuracy and a polar plot. The study was approved by the 
Human Subjects Commit tee in Nieuwegein, the Netherlands.
Results and discussion: The average BMI was 44.6±6 kg/m2. Bland Altman 
analysis revealed a bias of 0.60±1.62 L/min with limits of agreement from 
-2.67 to 3.86 L/min. The precision error was 46% and ranged outside the 
Critchley criteria for agreement of CO devices with a gold standard. Clarke’s 
error grid analysis showed that 72% of values were located in a clinically ac-
ceptable zone. Polar plot analysis resulted in an angular bias of 2.61° with 
radial limits of agreement of -60.08° to 49.82°. Angular concordance rate was 
77%, with ranges outside the Critchley criteria for trending.
Conclusions: The present study shows a low level of agreement and insuf-
ficient trending of CO measurements by the Nexfin compared to PiCCO in 
morbidly obese patients. 

01AP10-8
Short-term heart rate variability parameters and autonomic 
nervous system reflexes of subjects with diabetes mellitus 
and subjects with euglycemia in the preoperative period 

Omerbegovic M.
Universit y clinical center Sarajevo, Dept of Anaesthesiology & Intensive Care, 
Sarajevo, Bosnia and Herzegovina

Background and Goal of Study: Heart rate variability (HRV)has been sug-
gested of having predictive value in assessing early signs of diabetic cardiac 
autonomic neuropathy. The aim of this trial is to assess variations of HRV pa-
rameters and autonomic reflexes in subjects with diabetes mellitus and sub-
jects without glucose metabolism alteration in preoperative period.
Materials and methods: Twenty four consecutive patients of ASA II status 
with mild diabetes mellitus scheduled for elective surgical procedures were al-
located to group 1. Twenty four control subjects (matching gender and age to 
group 1) without alterations of glucose metabolism scheduled for elective sur-
gery were allocated to group 2. Hemodynamic parameters were monitored in 
preoperative period and ECG was recorded for short periods of five minutes, 
and analysis was performed by corresponding sof tware. Parameters of time 
-domain analysis were assessed : mean RR interval(NN), standard deviation 
of mean RR intervals(SDNN), the root mean square of successive RR interval 
dif ferences (RMSSD) and parameters of frequency domain analysis were pre-
sented as values of logarithmic (natural logarithm) values of the power of the 
total spectrum of heart rate variability(TP), low frequency band (LF), high fre-
quency range(HF) and LF/HF ratio. Few autonomic nervous system reflexes 
were performed: 
1) heart rate response to standing up (30:15 ratio), 
2) heart rate response to deep breathing (maximum-minimum heart rate,
3) Blood pressure response to standing up (postural BP change).
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Results and discussion: Analysis of the parameters of time domain analysis 
and logarithmic values of parameters of heart rate variability of frequency do-
main has shown variations of the values between subjects from both groups. 
Conclusion(s): The results have shown variations of parameters of short-time 
heart rate variability with lower values of dif ferent parameters in patients with 
diabetes mellitus in regard to nondiabetic patients, and dif ferent ranges of 
correlation of the positive autonomic tests with lower values of HRV param-
eters in patients with diabetes mellitus.
References: 
1. Vinik AI, Ziegler D.Diabetic Cardiovascular Autonomic Neuropathy 
Circulation. 2007;115:387-397
2. Neukirchen M, Kienbaum P. Sympathetic nervous system: evaluation 
and importance for clinical general anesthesia. Anesthesiology. 
2008;109(6):1113-1131.
3. Schonauer M, et al. Cardiac autonomic diabetic neuropathy. Diab Vasc Dis 
Res. 2008;5(4):336-344. 

01AP10-9
Is echographic evaluation of the inferior vena cava reliable to 
predict an individual’s position in the Frank-Starling curve? 

Rodrigues Alves D.
Centro Hospitalar de Lisboa Ocidental, Dept of Anaesthesiology & Intensive 
Care, Lisboa, Por tugal

Background and Goal of Study: A patient’s position in the Frank-Starling 
curve and consequently his response to a fluid bolus are fundamental con-
cepts in present-day goal-directed therapy1. However, for patients breathing 
spontaneously few indices are validated to answer this question, namely aor-
tic VTI variation with the passive leg raise manoeuvre (PLR - gold standard)2 
and, according to some authors, IVC evaluation1,3. However, IVC assessment 
is also seen as a method to ascertain CVP non-invasively, which is an inad-
equate guide for fluid therapy, which leads us to reconsider its utility in this 
context.
Materials and methods: Observational, longitudinal, study where 31 ASA 
1 and 2 volunteers were each submit ted to two transthoracic echocardio-
graphic evaluations in dif ferent days. Data from IVC characteristics and aortic 
VTI variation were collected, and contrasted to evaluate the possible relation 
between them, using Pearson’s correlation coef ficient, Mann-Whitney test, 
Kruskal-Wallis test and logistic regression.
Results and discussion: There was no statistically significant relation be-
tween IVC indices and the standard for fluid responsiveness (aortic VTI varia-
tion with PLR).
Conclusions: Considering that aortic VTI variation with the PLR manoeuvre is 
validated by several studies as a marker of fluid responsiveness in patients un-
der spontaneous ventilation, the lack of concordance of the results obtained 
when those are compared to IVC indices leads us to consider that the lat ter 
are probably not good markers of a patient’s position in the Frank-Starling 
curve. Further, larger studies including unstable patients and possibly concur-
rent CVP measurements are advised before generalizing these conclusions.
References: 
1. Goal-Directed Therapy: Optimizing fluid management in your patient. 
Initiatives in Safe Patient Care. 20101-12
2. Assessment of fluid responsiveness in patients under spontaneous 
breathing activity. Rev Bras Ter Intensiva. 2009;21:212-218
3. Focused cardiac ultrasound in the emergent set ting: a consensus 
statement of the ASE and ACEP. J Am Soc Echocardiogr. 2010;23:1225-1230
Acknowledgements: The author would like to thank the volunteers, the mem-
bers of the Echocardiography Laboratory of Santa Cruz Hospital, Lisbon, 
Portugal, and the Anaesthesiology Department of Occidental Lisbon Hospital 
Centre. 

01AP10-11
Continuous noninvasive monitoring of arterial pressure during 
complex endoscopic procedures to improve patient safety 

Wagner J.Y.1, Beckmann D.1, Killat J.1, Rösch T.2, Reuter D.A.1, 
Saugel B.1

1Universit y Medical Center Hamburg-Eppendorf, Dept of Anaesthesiology & 
Intensive Care, Hamburg, Germany, 2Universit y Medical Center Hamburg-
Eppendorf, Depar tment of Interdisciplinary Endoscopy, Hamburg, Germany

Background and Goal of Study: During endoscopic procedures, at least 
intermit tent arterial pressure (AP) measurements and pulse oximetry are re-
quired for patient monitoring. 
However, studies have shown that patients with obstructive jaundice have an 
increased sensitivity to sedative agents with more hypotension and bradycar-
dia and prolonged recovery time af ter anesthesia. The CNAP® technology 
(CNSystems Medizintechnik AG, Graz, Austria) allows continuous noninvasive 
AP (CNAP) waveform recording based on the volume clamp method. 
We hypothesized that the use of continuous noninvasive AP monitoring helps 
to detect hypotensive episodes earlier and more of ten in patients undergoing 
endoscopic retrograde cholangio-pancreatography (ERCP) or percutaneous 
transhepatic cholangiography and drainage (PTCD) in comparison with inter-
mit tent oscillometric AP measurements. 
Materials and methods: We simultaneously monitored the AP of the study 
patients a) with intermit tent upper arm cuf f oscillometry set at 5-minute in-
tervals and b) with continuous CNAP measurements during the complete 
endoscopic procedure. 77 patients were analyzed in this interim analysis. 
Hypotension was defined as an AP >10% below the last measured oscil-
lometric value and ≤65 mmHg for the mean AP or ≤90 mmHg for the systolic 
AP. A hypotensive phase measured by CNAP in the interval between two 
intermit tent AP measurements was defined as a time period of at least 30 
seconds during which >50% of the AP values were in the defined range of 
hypotension. 
Results and discussion: 66 (86%) and 11 (14%) study patients underwent 
ERCP and PTCD, respectively. The mean±standard deviation duration of the 
procedure was 37±22 min. All patients were sedated with propofol. The mean 
CNAP- and oscillometry-derived values were 93±26 and 97±16 mmHg for 
the mean AP and 122±34 and 127±21 mmHg for the systolic AP, respec-
tively. In the interval between two oscillometric measurements, one or more 
hypotensive phases were detected in 25 patients for mean AP and 28 patients 
for systolic AP. 
Conclusion(s): In patients undergoing complex endoscopic procedures, 
continuous noninvasive AP monitoring might allow an earlier detection of hy-
potensive phases and might therefore help to increase patient safety. 

01AP10-12
Does pneumoperitoneum affect perfusion index and 
plethysmographic variability index in humans? 

Wajima Z.1, Shiga T.2, Imanaga K.3, Hoshijima H.4

1International Universit y of Health and Welfare Shioya Hospital, Dept of 
Anaesthesiology, Yaita-shi, Japan, 2International Universit y of Health and 
Welfare, Kaken Hospital, Dept of Anaesthesiology, Ichikawa-shi, Japan, 
3Ishikawajima Memorial Hospital, Dept of Anaesthesiology, Tokyo, Japan, 
4Saitama Medical Universit y Hospital, Dept of Anaesthesiology, Moroyama, 
Japan

Background and Goal of Study: We recently reported that pneumoperi-
toneum increased stroke volume variation (SVV), and upon release of the 
pneumoperitoneum, SVV decreased significantly [1]. We have asserted that 
SVV values must be estimated cautiously during pneumoperitoneum [1]. 
Plethysmographic variability index (PVI) is another dynamic index used to as-
sess fluid responsiveness in patients, and the ef fect of pneumoperitoneum 
on PVI is still unclear [2, 3]. We therefore at tempted to determine whether PVI 
and perfusion index (PI) change both before and af ter pneumoperitoneum 
in humans. 
Materials and methods: The 20 patients completing the study had an aver-
age (mean ± SD) age of 57 ± 15 years, body weight of 64 ± 18 kg, and height 
of 162 ± 10 cm. Male:female ratio and cholecystectomy:colectomy ratio were 
both 13:7. Af ter induction of general anaesthesia, the patient’s lungs were 
mechanically ventilated. Immediately before pneumoperitoneum, baseline 
registrations of variables were obtained (baseline I), and these variables were 
measured every min for 5 min af ter pneumoperitoneum started and immedi-
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ately before pneumoperitoneum was released. Baseline II registration of vari-
ables was then obtained, and these variables were obtained every min for 5 
min af ter release of pneumoperitoneum. 
Results and discussion: Compared with baseline I values, af ter pneumoperi-
toneum started there was significant increase in SVV at the 2- to 5-min time 
points. There was significant decrease in PI at the 1- to 5-min time points, and 
no change in other values including PVI (Figs. 1, 2). 
Compared with baseline II values, af ter release of pneumoperitoneum there 
was significant increase in PI at the 1- to 5-min time points. There were sig-
nificant decreases in PVI at the 4- to 5-min time points, and SVV at the 1- to 
5-min time points (Figs. 3, 4). Some studies showed that pneumoperitoneum 
decreased PI and increased PVI [2, 3], but our results were not entirely similar 
to their results. 
We showed new information indicating that PI increased and PVI decreased 
upon release of the pneumoperitoneum. 
Conclusions: PI and PVI values must be estimated cautiously during and af-
ter pneumoperitoneum. 
References: 
1. Wajima Z, et al. J Anesth 2015;29:508-14 
2. Liu F, et al. Biosci Trends 2015;9:129-33 
3. Høiseth LØ, et al. Acta Anaesthesiol Scand 2012;56:777-86 

01AP11-1
Accuracy of zero heat flux cutaneous temperature in adult 
patients undergoing general anaesthesia 

Boisson M., Dahyot-Fizelier C., Mimoz O., Debaene B., Frasca D.
Universit y Hospital of Poitiers, Dept of Anaesthesiology & Intensive Care, 
Poitiers, France

Background and Goal of Study: Core temperature monitoring is mandatory 
during major surgery. The accurate techniques currently used are mostly inva-
sive, such as pulmonary artery catheter (PAC) and esophageal probe. A new 
non-invasive cutaneous device, using zero-heat flux method, continuously 
measures core temperature. This prospective study compared the accuracy 
of zero-heat flux (TZHF) to esophageal temperature (TESO) in adult patients dur-
ing surgery. 
Materials and methods: Patients undergoing general anaesthesia for gut 
surgery lasting more than 2 hours were included af ter obtaining informed 
consent.

 Continuous monitoring of temperature was carried out simultaneously by 3M® 
SpotOn® non-invasive sensor using zero-heat flux method and an esopha-
geal probe (Mon-a-Therm®, Covidien®). Comparison was performed using the 
Bland-Altman method to determine bias and limits of agreement adjusted for 
multiple measures per patient. 
Multivariate analysis for possible factors influencing accuracy was performed 
using logistic regression model. 
Results and discussion: From October to November 2015, 30 patients were 
included and 1114 pairs of TZHF and TESO were collected. Esophageal tem-
perature ranged from 34.1 to 39.3°C. Compared to TESO, TZHF bias and limits of 
agreement were -0.15 ± 0.63° C (figure) with an absolute dif ference of tem-
perature pairs equal to or lower than 0.5°C for 91.5% [95%CI, 85.9% to 97.3%] 
of cases. The accuracy of TZHF was not influenced by the use of norepinephrine 
or ephedrine boluses. No local or systemic complication was observed. 
Conclusion(s): The cutaneous sensor using the zero-heat-flux method is ac-
curate and may be recommended to continuously monitor core temperature 
during gut surgery. 
Acknowledgements: 3M® supplied free of charge the monitor and the sen-
sors SpotOn®

[Bland-Altman with bias and limits of agreement]

01AP11-2
Comparison between three temperature monitors during 
laparoscopic surgery 

Atallah F.1, Arnaud E.1, Game X.2, Cerea G.1, Mazerolles M.1, Fourcade O.1

1Toulouse Universit y Hospitals, Dept of Anaesthesiology & Intensive Care, 
Toulouse, France, 2Toulouse Universit y Hospitals, Dept of Urosurgery, 
Toulouse, France

Background and Goal of Study: The actually used perioperative body core 
temperature monitors do not give full satisfaction. Recently a new noninvasive 
monitor using theZero heat flux (ZHF) has been introduced. The aim of this 
study was to compare between ZHF, esophageal (Es) and tympanic (Tymp) 
temperature monitors during laparoscopic surgery.
Materials and methods: Fif ty patients scheduled for laparoscopic urologic 
surgery were studied. Central temperature was monitored using: ZHF (Spot-
on 3M) through a frontal cutaneous sensor, naso-esophageal (Philips 21090A) 
and tympanic (Thermoscan pro 4000 Welch Allyn). Eight measurements were 
recorded for every patient. 
Statistical analysis for correlation and accuracy were done with Pearson’s cor-
relation and Bland-Altman.
Results and discussion: Mean age and BMI were 59 ± 14.8 years and 26.4 
± 4.0 kg.m-2

. 

n=550 ZHF Es Tymp

Mean °C 35.57 35.53 35..74

SD 0.60 0.58 0.68

Correlation with Es; r = 0.821  0.659

[Dif ference in temperature between the 3 monitors]

  
15’ af ter 
induction

Before 
Insufflation

5’ af ter 
insuffl

30’ af ter 
insuffl

Correlation r = ZHF-Es 0,7893 0,862 0,841 0,872

 Tymp-Es 0,684 0,619 0,620 0,698

Accuracy (bias)°C ZHF-Es 0,375 0,024 0,020 0,006

 Tymp-Es -0,046 -0,028 0,210 0,328

  60’ af ter 
insuffl

90’ af ter 
insuffl

120’ af ter 
insuffl

10’ af ter 
exsuffl

Correlation r = ZHF-Es 0,841 0,835 0,881 0,837

 Tymp-Es 0,711 0,715 0,735 0,753

Accuracy (bias)°C ZHF-Es 0,020 0,056 -0,029 0,051

 Tymp-Es 0,304 0,329 0,280 0,244

[Correlation and Accuracy of Monitors]
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We compared ZHF and Tymp referring to Es, as it is the currently used tem-
perature monitor in our institution, although it is not considered as the gold 
standard.
ZHF and Es were highly correlated except at 15 min af ter induction of anes-
thesia. As the naso-esophageal probe was only inserted af ter induction, this 
might explain the time needed for Es to become reliable. ZHF showed a high 
correlation and accuracy to Es. Tymp had a weak to moderate correlation with 
Es, its accuracy was also low except at the first two readings. As we used for 
warming patients a forced-air blanket covering the upper part of the body, the 
Tymp measurement was probably biased by the increased surface tempera-
ture of the ears, not reflecting the real core temperature.
Conclusion: ZHF proved to be a new reliable method of body core tempera-
ture monitoring. It presents the advantage of being noninvasive allowing its 
use early before anesthesia induction. 

01AP11-3
Effect of fluid flow rate on the warming efficacy of fluid warmer 

Thongsukh V., Kositratana C., Jandonpai A.
Facult y of Medicine Ramathibodi Hospital, Mahidol Universit y, Dept of 
Anaesthesiology, Bangkok, Thailand

Background: In patients who need intraoperative massive transfusion, cold 
fluid/blood transfusion can cause hypothermia, which leads to other conse-
quent complications. One of warming methods to prevent hypothermia in 
these patients is warming intravenous fluid before infusion. Aim of this study 
was to assess the ef fect of fluid flow rate on the warming ef ficacy of fluid 
warmer. 
Methods: The room air temperature was controlled at 24°C. Normal saline at 
the room air temperature was used for experimentation. The fluid was con-
nected with infusion pump and covered with the heater line which the temper-
ature point was constantly set at 42°C. The temperature of fluid af ter warming 
was measured by insulated thermistor on the dif ferent fluid flow rates; 100, 
300, 600, 900, and 1,200 mL/h in comparison with the temperature of fluid 
before warming. The ef fective warming was defined as the outlet fluid > 32°C. 
Results: The room temperature was 23.6±0.9°C. The temperature of fluid 
before warming was 24.95±0.5°C. There was significant increase on outlet 
temperatures af ter warming in all dif ferent flow rates (P-value <0.001).The in-
creased temperatures were 10.9±0.1°C,11.5±0.1°C, 10.2±0.1°C, 10.1±0.7°C 
and 8.4±0.2°C according to flow rate of 100, 300, 600, 900, and 1,200 mL/h. 
The changes in temperature among all dif ferent flow rates were significantly 
dif ferent (P-value <0.001). At all flow rates, the outlet temperatures were 
above 32°C. 
Conclusions: These results suggested that the ef ficacy of warming was in-
versely correlated with the increase of flow rate. In overall flow rates, the outlet 
temperature cannot reach 42°C as the set point, but higher than 32°C which 
benefits to infusion over than the room temperature fluid for maintaining the 
core temperature in patient. 

01AP11-4
Intraoperative factors affecting the postoperative core body 
temperature in general surgery 

Chalari E.1, Intas G.2, Katsimpra D.1, Kaiva K.1, Palgimezi A.1, 
Panoutsopoulos G.3

1General Hospital Nikaia ‚Agios Panteleimon’, Dept of Anaesthesiology, 
Athens, Greece, 2General Hospital Nikaia ‚Agios Panteleimon’, Ultrasound 
Depar tment, Athens, Greece, 3Universit y of Spar ta, Dept of Nursing, Spar ta, 
Greece

Background and Goal of Study: The intraoperative hypothermia of ten leads 
to postoperative hypothermia in ICU or in the post-anesthetic care unit (PACU), 
with a rate of 60%. The goal of the study was the investigation of intraoperative 
factors that af fects the postoperative core body temperature in PACU. 
Materials and methods: This was a prospective, randomized and controlled 
clinical trial conducted in a large general hospital of Athens, Greece. The sam-
ple of the study consisted of 119 patients who underwent dif ferent type of sur-
geries. Hypothermia was defined when the tympanic temperature of patients 
was under 36oC. The temperature of patients was measured at the middle 
of the surgery (intraoperative), at the admission in the PACU and before the 
discharge of the PACU. The statistical analysis of the results was performed 

by x2 test and Student t test using the statistical package SPSS for Windows 
(version 21) and the statistical significance was set to p=0.05.
Results and discussion: Hypothermia rate of patients when admit ted in 
PACU was 71.4%. Factors af fecting the hypothermia (vs normothermia) rate in 
PACU were female gender (54.1 vs 29.4%, p=0.001), low weight (79.7±15.3 
vs 81.2±23.7 kg, p=0.006), prolonged surgery (130.9±64.9 vs 120.2±52.3 
min, p=0.026), and the subarachnoid anaesthetic technique (18.9 vs 6%, 
p=0.045). The hypothermia on discharge from PACU was af fected by fe-
male gender (54.2 vs 36.1%, p=0.006), low weight (79.6±15.7 vs 81.5±23.1 
kg, p=0.024), severity of surgery (77.1 vs 63.9%, p=0.008), prolonged sur-
gery (138.3±62.8 vs 114.8±50.6 min, p=0.028), propofol (74.7 vs 86.1%, 
p=0.001), sugammadex (20.5 vs 30.6%, p=0.001), muscle relaxants (71.1 
vs 80.6%, p=0.001), whether the patient was intubated or not during surgery 
(69.9 vs 76.5%, p=0.001), subarachnoid anaesthetic technique (18.1 vs 5.6%, 
p=0.001) and systolic blood pressure on discharge from PACU (130.7±22.9 
vs 123.7±15.3 mmHg, p=0.024). 
Conclusion(s): Female gender, weight, duration of surgery, anaesthetic tech-
nique, and the intraoperative administration of drugs (propofol, sugammadex, 
and muscle relaxants) influences the body temperature of surgical patients 
in the PACU. So, we recommend all patients in PACU to be warmed through 
forced air and warm blankets, in order to achieve normothermia. 
Reference: 
Kim EJ & Yoon H, 2014, Ferguson DP et al., 2011, Karalapillai D & Story D, 
2008

01AP11-5
Intra-abdominal temperature changes during robotic assisted 
laparoscopy 

Atallah F.1, Arnaud E.1, Cerea G.1, Doumerc N.2, Roumiguié M.2, 
Mazerolles M.1

1Toulouse Universit y Hospitals, Dept of Anaesthesiology & Intensive Care, 
Toulouse, France, 2Toulouse Universit y Hospitals, Dept of Urosurgery, 
Toulouse, France

Background and Goal of Study: Hypothermia is a common problem during 
robotic-assisted laparoscopy. The dry CO2 insuf flated at operating room tem-
perature (temp) and the limited skin surface available for warming application 
are the main causes. We studied the intra-abdominal temp changes and its 
relation with body core temp during robotic-assisted laparoscopy.
Materials and methods: Ten consecutive patients scheduled for robotic-as-
sisted radical prostatectomy were studied. Af ter general anesthesia, we mea-
sured intra-operative body core temp by a naso-esophageal probe (Philips 
21090A), and intra-abdominal temp by a similar probe introduced through 
a laparoscopic trocar incision and placed midway in the space between ab-
dominal wall and viscera. Patients were warmed with a forced-air warming 
blanket covering the upper part of the body.
Student’s t-test and Pearson correlation were used for statistical analysis. 
Results and discussion: Mean age and BMI were 63 ± 12.6 years and 27.1 
± 3.4 kg.m-2.

 Before 
insufflation

5 min af ter 
insufflation

30 min 60min 90 min

Core temp 35.9±0.2 35.6±0.5 35.6±0.6 35.6±0.8 35.6±0.9

Vs before insuf fl, p=  0.047*    

Vs af ter 5 min, p=   0.066 0.231 0.284

Abd temp 35.6±0.8 34.2±1.1 33.8±1.3 33.6±1.0 33.3±1.2

Vs before insuf fl, p=  0.001*    

Vs af ter 5 min, p=   0.029* 0.0123* 0.001*

Temp dif f 0.28±0.47 1.39±0.72 1.79±0.65 2.03±0.48 2.38±0.60

Volume of CO2 in 
liters

 13±8.3 78±39.3 166±73.0 259±135.2

[Core and Abdominal temperatures °C]

Before insuf flation, abdominal temp was slightly lower than core temp. 
Core temp decreased significantly af ter insuf flation then remained stable. 
Abdominal temp decreased progressively and significantly with time through-
out laparoscopy. The dif ference between both temp was not as important as 
could be expected secondary to exposure to the ef fect of the insuf flated dry 
CO2 at room temperature, equilibrium seems rapid.
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[Core and abdominal temperatures]

The dif ference between core and abdominal temp was highly correlated with 
the volume of insuf flated CO2 (r= 0.987). 
Conclusion: Hypothermia occurs during laparoscopy. There is a small dif fer-
ence between abdominal and body core temp. The decrease in abdominal 
temp occurs progressively throughout laparoscopy. 

01AP11-6
The experimental comparison of warming efficacy by three 
dif ferent fluid warmers at constant infusion rate 

Kim S.H.1, Kim D.J.2, An T.H.3

1Chosun Universit y Medical School, Dept of Anaesthesiology & Pain 
Medicine, Gwangju, Korea, Republic of, 2Chosun Universit y Hospital, Dept 
of Anaesthesiology & Intensive Care, Gwangju, Korea, Republic of, 3Chosun 
Universit y Hospital, Dept of Anaesthesiology & Pain Medicine, Gwangju, 
Korea, Republic of

Background and Goal of Study: The use of warming devices, which oper-
ate on various principles, is useful for maintaining perioperative normothermia 
as well as reducing morbidity and complications. The Mega Acer Kit® (MAK) 
is designed for warming the fluid via the lumen of a newly designed heated 
circuit. We conducted to compare the fluid warming capabilities in three dif-
ferent fluid warmers. 
Materials and methods: The intravenous fluid warmers used in this study 
were the Mega Acer Kit® (Group M, n = 10), ThermoSens® (Group T, n = 10) 
and Standard Ranger (Group R, n = 10). Fluids, which had been stored in the 
operating room over the previous 24 h, were delivered at 440 ml/h through 
preheated warming devices. Recording of Fluid temperature was performed 
at 2 points during 1 hour: the inlet point and the outlet point (76 cm from the 
warming device) of fluid warmers.
Results and discussion: The fluid temperature at inlet point (Tin) showed no 
significant dif ferences among the groups. The fluid temperature at outlet point 
(Tout) was significantly highest in group M at all the time points (P <0.05), and 
the values in group T were not significantly higher than in group R except of 
values of several time pointes. The steady state values of “Tout” for three fluid 
warmers were approached 10 min af ter starting study, and then maintained 
the constant temperature until 60 min (35.95 ± 0.39°C vs. 36.01 ± 0.39°C, 
29.37 ± 0.81°C vs. 29.16 ± 0.84°C, and 29.97 ± 0.55°C vs. 29.2 ± 2.38°C, 
respectively in group M, T and R at 30 min and 60 min, P > 0.05).
Conclusion(s): The MAK heated fluid above 35°C, whereas ThermoSens® 
and Standard Ranger failed to achieve above 35 °C with flows set at 440 ml/h.
References: 
1. Artif Organs. 2015 Jul;39(7):591-6. doi: 10.1111/aor.12441. Epub 2015 Apr 
10. 
2. J Anesth. 2015 Aug;29(4):499-507. doi: 10.1007/s00540-015-1994-z. Epub 
2015 Mar 14.

01AP11-7
Hemodynamic goal-directed therapy on cytoreductive surgery 
with hyperthermic intraperitoneal chemotherapy 

Esteve N., Ferrer A., Gomez G., Verd M., Melero C., Mora L.C.
Hospital Universitario Son Espases, Dept of Anaesthesiology & Pain Medicine, 
Palma de Mallorca, Spain

Background and Goal of Study: Cytoreductive Surgery (CS) with Hyper-
thermic Intraperitoneal Chemotherapy (HIPEC) results in significant hemody-
namic, metabolic and haematological changes1. 
Much variation occurs during intraoperative management of these cases2. 
Controversy has risen on adequate monitoring, fluid therapy, metabolic 
changes and prevention and treatment of complications.
We present the results of minimally invasive monitoring of Systolic Volume 
Variation (SVV) and hemodynamic goal-directed therapy.
Materials and methods: Prospective, descriptive study on patients with PC 
who underwent CS with HIPEC between March 2014 and February 2015. We 
applied an anaesthesia protocol for monitoring and goals regarding hemody-
namics, temperature control, fluid therapy, vasoactive drug use and extuba-
tion criteria. 
We recorded the data at the beginning of anaesthesia, at various times during 
CS and HIPEC and along the first three postoperative days.
Results and discussion: We included 24 patients. The main intraoperative 
data were: Intraperitoneal Carcinomatosis 13.7 (±8.1), 96% received epidural 
analgesia, 92% underwent complete cytoreduction, 42% were transfused 
perioperatively, median fluid infusion was 8.8 ml/kg/h [ 8.1 - 11.1] and urine 
output 1.5 ml/kg/h [0.8 - 2,1]. Cardiac index and SVV average intraoperatively 
were 3.39 L min-1m-2 [3.1 - 3.6] and 11.5% [4.5 - 18.0]. Maximum SVV was at 
the end of CS and the beginning of HIPEC at 18% and 16.8% respectively.
Average oropharyngeal temperature during HIPEC was 37.4ºC [36.7 - 38.1]. 
Cardiac index and heart rate were stable through HIPEC. 50% rate of nor-
epinephrine use and 71% of patients were extubated in the operating room. 
Postoperative morbidity was 25% on severe complications (Clavien-Dindo 
grade III-IV) and no mortality was recorded.
Conclusion(s): We found great inter-patient variability on fluid requirements. 
Monitoring SVV allowed us to predict fluid therapy or vasoactive drug require-
ment during all stages of surgery and to tailor treatment towards greater he-
modynamic stability. The absence of a hyper-dynamic state during HIPEC as 
seen on other studies, can be accounted on the normovolemia accomplished 
on our series at the beginning of HIPEC.
References: 
1. Raue W et al. Eur Surg Res. 2009; 43:365-72
2. Corbella D et al. World J Obstet Gynecol 2013; 10; 2: 129-136
3. Zhang Z et al. J Anesth. 2011; 25:904-16 

01AP11-8
Hemodynamic response to induction and intubation: 
a comparison of two dif ferent anaesthetic techniques 

González Regalado R., Gómez Dominguez M.P., Hernández del Castillo M.S., 
Soriano López D., Algarín del Campo I.
Hospital Juan Ramón Jiménez, Dept of Anaesthesiology, Huelva, Spain

Background and Goal of Study: Induction and intubation may induce pro-
found alterations of cardiovascular state of the patient. Dif ferent techniques 
and medications administered would influence the hemodynamics during 
induction.
The aim of this study was to compare the hemodynamic response induction 
among patients anesthetizied with target-controlled infusion (TCI) of propofol 
and remifentanil and patients with fentanyl intravenous (iv) and, propofol iv 
bolus induction.
Materials and Methods: This study of 30 normotensive patients scheduled 
for elective surgery, ASA 1 or 2, and Mallampatin Score 1 or 2. Af ter a stan-
dard midazolam premedication and baseline measurement of cardiovascular 
parameters, the hemodynamic response was compered. 
Group 1: induction with remifentanil TCI (site-ef fect 3.5 ng /ml ) and propofol 
(site-ef fect 4.5 mcg /ml ) and Group 2: induction with fentanyl bolus dose (2 
microg/kg) and propofol (2 mg/kg) intravenous bolus. 
All patients were intubated with rocuronium. Heart rate (HR), and no invasive 
arterial pressure ( SAP, MAP, DAP) were recorded at three data points: pre-
induction (T0), af ter induction-before intubation (T1), 2 minutes af ter intuba-
tion (T2).
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Results: Fif teen TCI propofol-remifentanil and fif teen with fentanil and bo-
lus iv. propofol were performed. At T1 (postinduction-preintubation) HR value 
was lower in group 1 than in group 2 (63 vs 75) with significant dif ference 
(p<0,05). At T2 (2 minutes postintubation) HR value was significantly lower 
in group 1 (mean 67 vs 78) (p<0,05). At T1 and T2, the mean SAP, MAP, and 
DAP was lowers in group 2 without statistical significance.
Discussion: Data suggest that the clinical profile of both techniques were 
similar. More selective studies will be required to determine the ef fects on 
cardiovascular modifications of both techniques during induction of anaes-
thesia and in special groups such as elderly patients, or ASA physical status 
III-IV patients.
Conclusion(s): Both techniques provided hemodynamic stability, although 
the heart rate at postinduction-preintubation (T1) and 2 minutes postintuba-
tion (T2) was significantly lower in target-controlled infusion (group 1). 

01AP11-9
Perioperative in vivo pharmacokinetics of succinylated gelatins: 
a pilot study 

Gioia A.1, Spadaro S.1, Trentini A.2, Bellini T.2, Ragazzi R.1, Volta C.A.1

1Arcispedale Sant’Anna, Dept of Anaesthesiology & Intensive Care, Cona, 
Italy, 2Universit y of Ferrara, Depar tment of Biomedical and Specialist Surgical 
Sciences, Ferrara, Italy

Background and Goal of Study: Gelatins are colloids used for volume ex-
pansion [1]. There is no information available on the volume expansion and 
the excretion of gelatins in inflammatory conditions such as surgery. Among 
the increased pro-inflammatory cytokines, matrix metalloproteinases (MMPs) 
have gelatins as ideal substrate [2].
Aim of our study is to evaluate if the pharmacokinetics of succinylated gelatins 
is influenced by inflammation during surgery.
Materials and Methods: Observational study conducted on ten patients 
undergoing major abdominal surgery in the University Hospital “S. Anna” 
in Ferrara from October to December 2015. Exclusion criteria: age <18 yrs, 
emergency surgery, NYHA III or IV, Hb <6.2 mmol/L, Creatinine >220 µmol/L, 
treatment with corticosteroids or NSAIDs, allergy to gelatins.
The elimination half-life and urinary excretion was determined af ter the admin-
istration of 1000 ml IV of succinylated gelatin.
Five blood and urine samples were collected: af ter the surgical incision, at the 
end of the infusion (T0) and one (T1), two (T2), three (T3) and four (T4) hours 
af ter the end of infusion.
We assayed the gelatin in the serum and urine by evaluating the amount of 
hydroxyproline af ter acid hydrolysis with concentrated HCl. The active form of 
MMP- 9 and MMP- 2 were measured using an activity assay system. Finally, 
we calculated urinary flow and albumin / creatine rate (ACR).
Results and Discussion: Population: Male n 7, Female n 3, Age 64.4 (±8.4), 
BMI 26.6 (±2.8).
We observed a time dependent decrease in the gelatin serum concentration, 
with a maximum at the end of the infusion (Figure 1, panel A, 0 hrs), mirrored 
by the increase of gelatin in the urine (Figure 1, panel B).

[Figure 1]

The plasmatic half-life was 3.6 (±1.2) hours. We observed a significant posi-
tive correlation between the the sum of concentration of active MMP-9 and 
active MMP-2 (p<0.05) and the rate of elimination.
Conclusion: Our preliminary results suggest that the pharmacocinetic of 
gelatins is influenced by the expression of matrix metalloproteasis.

References: 
1. Niemi TT et al. J Anesth 2010; 24: 913-925
2. Volta CA et al. Anesthesiology 2007; 106:85-91 

01AP11-10
Respiratory variation of echocardiographic Doppler indices 
and fluid responsiveness in spontaneously breathing 
volunteers 

Rodrigues Alves D.
Centro Hospitalar de Lisboa Ocidental, Dept of Anaesthesiology & Intensive 
Care, Lisboa, Por tugal

Background and Goal of Study: Dif ferent dynamic preload indices were de-
veloped to identify a patient’s fluid responsiveness state, with those relying on 
respiratory variation proven in ventilated patients, but not necessarily so under 
spontaneous breathing. We decided to assess their usefulness by comparing 
them with the individual’s position on the Frank-Starling curve, as defined by 
an appropriate aortic VTI variation with the passive leg raise manoeuvre (var 
VTIAo PLR). 
Materials and methods: 31 ASA 1 and 2 volunteers underwent 2 transthorac-
ic echocardiographic examinations on dif ferent days, from which we gathered 
data on respiratory variation of aortic valve VTI, aortic valve Vmax (both from 
an apical 5 chamber view), descending aorta VTI and descending aorta Vmax 
(both from a suprasternal view). A linear correlation between these and var 
VTIAo PLR was then searched with a scat ter plot and Pearson’s correlation 
coef ficient. We then divided the volunteers into 2 groups according to their 
fluid responsiveness status (using a cut-of f of both 10% and 15% for var VTIAo 
PLR) and compared the distribution of the former variables in both groups.
Results and discussion: There was no statistically significant relation be-
tween the respiratory variation of aortic VTI or Vmax and fluid responsive-
ness. However, there was statistically significant linear correlation between 
descending aorta VTI and varVTIAoPLR (Pearson’s coef ficient 0,491, p-val-
ue<0,001). When analysing the distribution of both indices between fluid re-
sponsive and non-fluid responsive individuals we also obtained a statistically 
significant dif ference (Mann-Whitney test p-value 0,012 for a cut-of f of 10%, 
0,041 for a cut-of f of 15%). Such was interesting as aortic VTI is considered 
more reliable than descending aorta VTI, with the explanation possibly re-
siding on a more stable respiratory pat tern allowed for with a suprasternal 
approach when compared to an apical 5-chamber view, which encompasses 
more pressing on the thorax, lateral decubitus and a greater influence of 
breathing on the quality of the image obtained.
Conclusions: Respiratory variation of descending aorta VTI appears more 
promising than respiratory variation of other doppler indices under spontane-
ous ventilation. Still, there is only a moderate correlation with the standard, 
which does not allow us to endorse its use. It does however raise an interest-
ing point on the influence of patient manipulation on the results obtained. 

01AP11-11
Absolute values of blood pressure fluctuation as an 
independent risk factor for postoperative delirium: secondary, 
exploratory analysis of the randomized controlled “Surgery 
Depth of anaesthesia and Cognitive Outcome”- (SuDoCO) trial 

Wulfekammer T.1, Radtke F.2, Franck M.1, Stukenberg S.1, Spies C.1, 
Neuner B.1

1Berlin - Universitaetsmedizin Berlin, Dept of Anaesthesiology & Intensive 
Care, Berlin, Germany, 2Anæstesiologisk Afdeling, Dept of Anaesthesiology & 
Intensive Care, Næstved, Denmark

Background: Postoperative delirium (POD) is an acute onset of disturbance in 
attention/consciousness combined with cognitive deficits. It is unclear if fluc-
tuations in intraoperative blood pressure are independent risk factor for POD. 
Goal: Secondary analysis of a randomized controlled trial, primarily aimed to 
test the ef ficiency of BIS guided anaesthesia for the prevention of POD.
Methods: The “Surgery Depth of anaesthesia and Cognitive Outcome”- 
(SuDoCO) trial, carried out 03-2009 untill 04-2010, included ≥ 60-year-old 
patients scheduled for elective non-cardiac surgery under general anaesthe-
sia with an anticipated duration of ≥ 60 minutes1. Intra-operative hand writ ten 
blood pressure record sheets were digitalized and analysed using univariate 
and multivariate analyses. 
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Endpoint was the cumulative POD incidence (defined according to DSM-IV) 
within 7 post-operative days.
Results: Overall 917 complete data on all independent variables and outcome 
were available. The mean age was 70.0±6.5 years and n=489 (53.3%) were 
males. The median surgical time was 2.3 (range: 0.1 up 10.1) hours and 197 
patients (21.5%) developed POD. In univariate analysis, patients with POD 
showed higher mean systolic blood pressure (117.1±10.5 vs. 114.9±11.0 
mmHg, p= 0.014) while there were no dif ferences in diastolic blood pres-
sure, mean arterial pressure (MAP) and intraoperative hypotension (IOH). The 
absolute values of blood pressure fluctuation in systolic and diastolic blood 
pressure as well as in MAP were significantly higher in patients with POD com-
pared to patients without POD (all p<0.05). 
Af ter adjustments for randomization status, age, gender, ASA physical status, 
MMSE pre-operatively, site of operation, length of hospital stay, antihyper-
tensive medications, and length of procedure, systolic blood pressure fluc-
tuations (p=0.018), diastolic blood pressure fluctuations (p= 0.071) as well 
as fluctuations in MAP (p= 0.027) were associated with POD, independently 
from interacting with length of operation (p=0.063, p= 0.086, and p= 0.055, 
respectively).
Conclusion: Fluctuations in systolic blood pressure and MAP, although 
showing a tendency for interaction with operation time, seem independent 
predictors for POD. Future studies should evaluate whether blood pressure 
regimen avoiding fluctuations prevents POD, or whether patients with blood 
pressure fluctuations have a common risk factor for POD.
Reference: 
1 Radtke FM et al. Br J Anaesth. 2013;110 Suppl 1:i98-105. 

01AP12-1
Restrictive infusion protocol in patients undergiong orthotopic 
liver transplantation: effects on intraoperative blood loss and 
postoperative complications 

Katsin M., Dzyadzko A.
Republican Center of Organ and Tissue Transplantation, Dept of 
Anaesthesiology & Intensive Care, Minsk, Belarus

Background and Goal of Study: Liver transplantation (LTx) is associated with 
substantial blood loss and a high incidence of perioperative blood transfu-
sions. Therefore strategies to reduce blood loss and blood transfusion are 
warranted. Literature dates support the positive impact of restrictive infusion 
in liver resections. We hypothesized that the restrictive infusion protocol (RIP) 
during the preahepatic phase can reduce the volumes of blood loss and trans-
fusion. 
Materials and methods: We conducted a prospective randomized study 
which included 23 patients in each group. Study group was managed with RIP. 
In the study group infusion therapy during preahepatic phase was maintained 
at 2 mL/kg/h. Bolus of colloids of 250 mL was administered if hypovolemic 
state was detected (SVV≥13%, GEDI≤500 ml/m2). Vasoactive drug support 
was given to maintain the mean arterial blood pressure above 65 mm Hg. 
Control group was managed with standard protocol without infusion restric-
tion. In the control group fluid management was based on mean arterial blood 
pressure and central venous pressure. 
Primary end points were volumes of blood loss and transfusion. Secondary 
end points were intraoperative fluid volumes, hemodynamic data and the fre-
quency of complications.
Results and discussion: A restrictive infusion protocol during the preahe-
patic phase resulted in a significant reduction fluid volume during the prea-
hepatic phase (1226.8±505.1 vs. 2532.1±1050.6 mL, P<0.01), total intraop-
erative fluid volume (4595.9±1674.1 vs. 6499.1±1889.9 mL, P<0.01), blood 
loss (865.4±570.6 vs. 1725.7±750.8 mL, P<0.01), and blood transfusion 
(384.8±289.3 mL vs. 562±422 mL of packed red blood cells, P<0.05). Renal 
function was assessed; no dif ferences in mean glomerular filtration rate (GFR) 
and need for continuous renal replacement therapy (CRRT) in the postopera-
tive period were observed.
Conclusion(s): Restrictive infusion protocol during the preahepatic phase 
significantly reduces intraoperative blood loss, the amount of blood transfu-
sion. We did not observe any dif ferences in GFR and the frequency of CRRT 
in both groups. 

01AP12-2
Acute lung injury af ter orthotopic liver transplantation is 
associated with early postoperative elevation of serum Club 
Cell protein 16 

Wu T.-T., Wu C.-Y., Chan K.-C.
National Taiwan Universit y Hospital, Dept of Anaesthesiology, Taipei, Taiwan, 
Republic of China

Background and Goal of Study: Acute lung injury (ALI) af ter liver transplan-
tation (LT) is not uncommon by multiple etiologies such as pretransplant pul-
monary permeability impairment, large volume of transfusion and ischemia-
reperfusion injury. Biomarker of lung injury enabling early detection is lacking. 
The Club cell protein 16 (CC16) is reported as a reliable ALI biomarker in 
various conditions but not yet investigated in LT. 
Materials and methods: Seventy-three consecutive recipients undergoing 
living donor LT were enrolled. Thoracic fluid indices such as extravascular 
lung water index (EVLWI), pulmonary vascular permeability index (PVPI) were 
monitored by using the PiCCO system. Serum CC16 levels in pretransplant 
state and at the early morning of postoperative day (POD) 1 were compared 
in recipients with and without ALI.
Results and discussion: Thirteen among the 73 recipients developed ALI 
with significantly longer mechanical ventilation duration and ICU stay. Serum 
CC16 level at POD1 significantly increased from pretransplant state in ALI 
group but not in non-ALI group. The changes in serum CC16 level signifi-
cantly correlated to the amounts of intraoperative blood loss, red blood cell 
and plasma transfusion. Pretransplant serum CC16 level was also higher in 
the ALI group and correlated to the age, body mass index, the severity of 
liver cirrhosis, EVLWI and PVPI values. The areas under the receiver operating 
characteristic curves for POD1 serum CC16 level to discriminate the ALI was 
0.803 (95 % CI: 0.679 to 0.895; p<0.001).

[ROC of CC16 at POD1]

Conclusion(s): Recipients who developed ALI af ter LT have worse hospital 
outcomes and haracterized with first, increases of serum CC16 during 
early postoperative period which correlated to intraoperative blood loss 
and transfusion, and second, higher pretransplant serum CC16 level which 
correlated to pretransplant severity of liver cirrhosis.
Reference: 
1. Boehm O. Epidemiology of the high-risk population: perioperative risk and 
mortality af ter surgery. Curr Opin Crit Care. 2015 Aug;21(4):322-7. 
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01AP12-4
Anaesthesia for adult renal transplant surgery: 
survey of current practice in the United Kingdom 

Sokolovs D., Sokolova V.
Queen Elizabeth Universit y Hospital, Dept of Anaesthesiology, Glasgow, 
United Kingdom

Background: Anaesthesia influences patient safety and outcome during re-
nal transplant (RT) surgery. Departmental policies accentuate specifics of RT 
anaesthesia and may improve anaesthetic quality.
Goal of Study: Compare specific aspects of intra- and early postoperative 
anaesthetic practice in the UK centres. Assess departmental policies, adher-
ence to them, view on their usefulness.
Materials and methods: Service evaluation between Sept 2014 and Feb 
2015. SurveyMonkey questionnaire distributed to all UK centres for adult RT, 
with request to share departmental policy for adult RT anaesthesia.
122 anaesthetists from 20 centres responded. 3 centres have not returned 
any data.
Individual tactics for premedication, monitoring, fluid management, use of 
specific anaesthetic and graf t survival related drugs, and post-operative man-
agement were studied. 
11 centres shared their policy for RT anaesthesia with us.
Individual and policy data analyzed against current evidence.
Results and discussion: Along with similarities, numerous dif ferences were 
noted, both between centres and between specialists of the same centre. 
Notably:
Neuromuscular transmission monitored only by 77% and not highlighted in 
all policies. To avoid inadequate relaxation (with risk of expulsion of graf t, 
rupture of anastomoses) and reversal, 100% inclusion in policies and compli-
ance advisable.
CVP and MAP targets for reperfusion were equivocal. Majority perceived 
these in combination (with graf t appearance, surgeon’s opinion, etc.), not as 
sole numbers.
Cardiac output monitored by 21%, mainly non-invasively (17%).
Rocuronium used by 5% in view of reversibility with sugammadex, but mostly 
for hyperkalaemic patient RSI rather than routinely (equivocal recommenda-
tion to date for RT).
Majority of UK centres have policies for RT anaesthesia. 59% respondents are 
satisfied with local policy guidance, 15% see improvement potential. Policies 
are mainly followed (completely 48%, partially 25%) and provide good back-
ground for all specialists, both trainees and consultants. 20% respondents 
(mainly trainees) feel that policies aid trainee adaptation to standards of prac-
tice at the new site/rotation and help trainees working without supervision, 
increasing their confidence.
Conclusion: RT anaesthetic management in the UK is in line with current evi-
dence. 
Departmental policies are welcomed by the majority of anaesthetists, found 
to be helpful and adhered to, but potential for their development and stan-
dardization exists. 

01AP12-5
Association between haemoglobin concentration and 
sublingual microcirculation in anaesthetized patients 
undergoing liver transplantation 

Clevenger B.1, Richards T.1, Mallet t S.2, Martin D.2

1Universit y College London, Dept of Surgery, London, United Kingdom, 
2Royal Free Hospital, Dept of Anaesthesiology, London, United Kingdom

Background and Goal of Study: Oxygen delivery is influenced by blood 
content and microcirculatory flow. Anaemia is associated with liver disease, 
and mortality af ter major surgery.[1] Measuring blood flow through the micro-
circulation allows direct quantification of tissue perfusion.[2] We hypothesise 
that that blood vessel density shall decrease with decreased haemoglobin 
concentration [Hb] due to the de-recruitment of capillary networks.
Materials and methods: An observational study of patients undergoing liver 
transplantation was undertaken. Af ter the induction of anesthesia, sublingual 
incident dark field (IDF) images using a video microscope (Cytocam, Braedius 
Medical, Netherlands) were recorded (3-5 images per subject) whilst FBC was 
measured from central venous samples (Pochi, Sysmex, USA). Films were 
analysed using analysis sof tware (AVA 3.2, Microvision Medical, Netherlands) 
and average values derived for small vessels (<25 um diameter) for: total ves-

sel density (TVD), PVD (perfused vessel density), PPV % (proportion of per-
fused vessels) and microvascular flow index (MFI). These were correlated with 
Hb and haematocrit (HCT) using Pearson’s correlation. 
Results and discussion: 20 patients (70% male) were included (mean age 
55.4 years). Mean (SD) Hb was 94.4 g/L (19.8) and haematocrit .288 (0.06). 
Mean (SD) TVD and PVD were 21.86 (3.87) mm/mm2 and 21.63 (3.87) mm/
mm2 respectively, with a mean (SD) PPV of 98.9% (1.02). There was no sig-
nificant correlation for Hb (p=0.69 for TVD and p=0.65 for PVD) and HCT 
(p=0.74 for TVD and p=0.60 for PVD) with any of the microcirculatory flow 
variables.

[PVD vs Hb]

Conclusion: There was a trend towards higher blood flow measures with 
higher Hb but this was not statistically significant. Further studies are required 
to assess the utility of sublingual microcirculatory monitoring and the ef fect of 
anaemia in liver transplantation.
References: 
1. Fowler AJ, et al. Meta-analysis of the association between preoperative 
anaemia and mortality af ter surgery. BJS 2015; 102: 1314-1324
2. Aykut G, et al. Cytocam-IDF (incident dark field illumination) imaging for 
bedside monitoring of the microcirculation. Intensive Care Med Exp 2015; 3: 
40 

01AP12-6
Efficacy of multimodal analgesia with intrathecal morphine 
in major abdominal surgery 

Pentilas N., Hatzieleutheriou N., Retzios G., Mitas V., Kalakonas S.
Hygeia Hospital, Dept of Anaesthesiology, Athens, Greece

Background and Goal of Study: Patients undergoing major abdominal 
surgery present a challenging postoperative pain management problem. 
Adequate pain management influence recovery and outcome af ter major ab-
dominal surgery. There is growing evidence in literature for alternative tech-
niques in pain management, particular in the set ting of ERAS protocols. The 
goal of this study is to evaluate retrospectively the ef ficacy of a multimodal 
approach in pain management for major abdominal surgery based on intra-
thecal injection of morphine. 
Materials and methods: Patients (n=117) undergoing major abdominal sur-
gery were enrolled in this study. Types of surgery were, 60 colectomies, 20 
pancreatectomies, 12 total gastrectomies, 5 radical nefrectomies, 15 hepa-
tectomies and 5 cases of abdominal masses . All patients had multimodal 
analgesia consists of 
1) an intrathecal injection of 0.5mg of morphine with 35-50µg clonidine and 5 
ml of water saline 
2) wound infiltration with high volume bupivacaine 0.5% +0,5mg Adrenaline 
+8mg Dexamethazone
3) continuous intravenous infusion with morphine 0.5-0.9 mg/h. All patients 
had general balanced anesthesia consists of propofol/remifentanyl and des-
flurane. For all patients, VAS at rest and at coughing, time for first analgesic 
request, incidence of nausea, vomiting, pruritus, sedation and respiratory de-
pression were assessed. 
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Results and discussion: All patients were extubated in theatre. VAS score 
at rest was 0-2 for all patients during the first 24 hours, up to 3 for the next 
24 hours and up to 5 for the third day. For the VAS score on coughing results 
were 2-3, 4-5, 5-6 respectively. Time to first analgesic request (VAS≥4) was 36-
48 hours ( tramadol 50-100mg iv ). Incidence of nausea, vomiting and pruritus 
were 10%,4%,0% respectively. No patient sedation or respiratory depression 
occurred. Current literature supports that alternative anaesthetic techniques 
may be beneficial as part of multimodal analgesia. 
Conclusion(s): Intrathecal morphine as part of a complete multimodal pain 
management protocol can be an ef fective alternative for pain management in 
major abdominal surgery allowing individualized tailoring of analgesia to the 
patients thus facilitating recovery. 
Reference: 
M. Hübner at al , Intrathecal analgesia and restrictive perioperative 
fluid management within enhanced recovery pathway: hemodynamic 
implications. Journal of the Am. Coll. of Surg. Vol 216 (6):1124-1134 (2013) 

01AP12-7
Epidural analgesia in hepatic surgery, safety and effectiveness 

Torres M., Mariscal M., Ferrer A., Sansaloni C., Esteve N., Mora L.C.
Hospital Universitario Son Espases, Dept of Anaesthesiology & Pain Medicine, 
Palma de Mallorca, Spain

Background and Goal of Study: Perioperative epidural analgesia in hepatic 
surgery is recommended for early multimodal rehabilitation as it provides an 
optimal dynamic analgesia1. However, postoperative coagulation disturbanc-
es2, increase risks associated with epidural catheter withdrawal.
We performed an analysis of ef fectiveness and complications of epidural an-
algesia for open liver resection surgery.
Materials and methods: Observational case series on patients who under-
went open hepatic surgery with epidural analgesia, between March 2012 and 
February 2015. Criteria used for epidural catheter withdrawal were: adequate 
pain control (Numeric scale, NS <3), platelets ≥ 80000, INR <1,5. 
Results and discussion: 73 patients met the inclusion criteria. 58% of cases 
underwent major hepatectomy, and 15% had Child-Pugh class A cirrhosis. 
Median blood loss was 1242 ml [723-2048]. 15% of patients were transfused. 
3 epidural catheters did not function adequately. 89% of patients related well-
controlled rest pain (NS <3) and 8,2% severe dynamic pain (NS > 6). INR 
increased up to 1.41 [0.99-2.30] on the second postoperative day. Epidural 
catheter withdrawal was delayed on 6 patients due to coagulation alterations. 
3 patients experienced mild motor block. No epidural hematomas were ob-
served. No plasma or platelet transfusion was needed to correct coagulation 
values.
Conclusion(s): Epidural analgesia for hepatectomy resection is a safe prac-
tice and provides excellent postoperative analgesia. We found an acceptable 
rate of delayed removals secondary to coagulopathy and no blood product 
transfusion was required. Thromboelastography studies3, have shown a hy-
percoagulable state in patients following a hepatic resection. These findings 
question the standard coagulation parameter limits during hepatic surgery.
References: 
1. Page AJ, et al. Enhanced Recovery Af ter Surgery Protocols for Open 
Hepatectomy—Physiology, Immunomodulation, and Implementation. J 
Gastrointest Surg. 2015 Feb;19(2):387-99 
2. Elterman KG, Xiong Z. Coagulation profile changes and safety of epidural 
analgesia af ter hepatectomy: a retrospective study. J Anesth 2014, 13. Nov 
13 [Epub ahead of print] DOI 10.1007/s00540-014-1933-4
3. Louis SG, et al. The international normalized ratio overestimates 
coagulopathy in patients af ter major hepatectomy. Am J Surg. 2014 
May;207(5):723-7

01AP12-8
Patient satisfaction about recovery and rehabilitation aspects 
post transplant bronchoscopy under general anaesthesia (GA) 

Kapoor S.1, Sarridou D.2, Lees N.2, Qureshi J.S.3, Carby M.1, Mitchell J.B.2

1Royal Brompton and Harefield, Transplant, London, United Kingdom, 2Royal 
Brompton and Harefield, Dept of Anaesthesiology & Intensive Care, London, 
United Kingdom, 3Guy’s and St Thomas’ Hospital NHS Foundation Trust’, Dept 
of Anaesthesiology, London, United Kingdom

Background and Goal of Study: Lung transplant recipients require regular 
diagnostic or therapeutic bronchoscopies. Patient’s experience, recovery and 
overall rehabilitation are vital components in assessment of bronchoscopy 
procedures, particularly with respects to the use of GA. Our aim was to evalu-
ate the post procedure rehabilitation and overall impression of recovery post 
bronchoscopy performed under GA in Lung Transplant patients. 
Materials and methods: A proforma was designed by the anaesthetic depart-
ment, transplant physicians and Trust psychiatrists which was completed by 
fif ty patients before and af ter their bronchoscopy. Quantitative scoring scales 
were used to assess symptoms based rehabilitation and overall impression of 
recovery post procedure (0=extremely good, 10=extremely bad).
Results and discussion: Fif ty patients underwent bronchoscopies with GA 
[46/50 (92%)] or awake sedation [4/50 (8%)]. Post procedure scores for suc-
cessful rehabilitation included:
Feeling of general well being 54% [27/50], free from confusion or disorienta-
tion 90% [45/50], ability to breathe easily 70% [35/50], free from headaches 
or muscles aches 60% [30/50], adequate control of bowel/bladder function 
92% [46/50], free from nausea or vomiting 90% [45/50] and free from se-
vere chest pain 86% [43/50]. For descriptive statistics normality was assessed 
with Kolmogorof-Smirnof f criterion: for P <0.05 (Mean ±SEM): Patients mean 
score for overall impression of post procedure recovery score 1.46 ±0.31, 
showing remarkably good recovery following GA. Assessment of choice of 
anaesthesia for future bronchoscopies in these patients highlighted over-
whelmingly that 86% [43/50] chose GA, 12% [6/50] chose awake sedation, 
1% [2/50] had no preference for anaesthesia and 100% [50/50] agreed to 
undergo the procedure again under GA if required. 
Conclusion(s): Post procedure recovery and rehabilitation results were 
significantly high due to well-tolerated and low post procedure side ef fects 
experienced under GA. These results highlight the satisfactory conditions at 
Harefield Hospital with use of GA during bronchoscopy and how the majority 
of patients continue to prefer GA for future procedures. 

01AP12-9
Changes in intraoperative fluid management for liver 
transplantation and their influence on patients’ recovery 

Zenko J., Guštin D., Pavičić Šarić J., Vončina V., Adanić M.
Universit y Hospital Merkur, Dept of Anaesthesiology & Intensive Care, 
Zagreb, Croatia

Background and Goal of Study: Liver transplantation is one of the most chal-
lenging procedures in both abdominal surgery and anaesthesia practice. It 
is burdened with large blood losses and major fluid shif ts which of ten en-
tail extensive fluid replacement therapy and transfusion of blood products. 
Positive fluid balance and massive transfusion are associated with increased 
morbidity, longer ICU and hospital stay and decreased survival (1). We ana-
lyzed how our approach to volume replacement during liver transplantation 
has changed during a 5-year period and the influence these changes had on 
patients’ recovery.
Materials and methods: In this observational retrospective study we col-
lected data for 155 liver transplantation procedures, 76 from year 2010. and 
79 from year 2015. Patients were comparable in terms of age, BMI and length 
of surgical procedure. We collected data on total volume administered during 
transplantation procedure (crystalloids, colloids, red blood cells, fresh fro-
zen plasma, platelets, and cryoprecipitate), minutes of mechanical ventilation 
(from the beginning of the procedure) and length of stay in ICU. Statistical 
analysis includes Student’s t-test. 
Results and discussion: In year 2010., the mean total volume (mea-
sured in milliliters) administered during 76 liver transplantation procedures 
was 18433.24±7282.21 and in year 2015. during 79 procedures 9640.01 
±6016.69mL, statistical dif ference is significant, p<0.0001, 95%CI (-10909.55 
to -6679.91). Furthermore, we observed a significant dif ference in dura-
tion of postoperative mechanical ventilation (4222.87±9862.99min in 2010. 
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vs. 1247.30±2174.44min in 2015., p=0.0097) and length of stay in ICU 
(13.92±14.11 days vs. 5.67±8.11, p<0.0001).
Conclusion(s): According to our results, amount of fluids administered dur-
ing liver transplantation procedure decreased for more than 50% in the ob-
served 5-year period. Explanations for these dramatic changes in our practice 
may be found in the revised concept of fluid management leaning towards 
restrictive approach, in changes in perspective on third space losses and cer-
tainly in the experience gathered during many successful years in transplanta-
tion medicine
References: 1. Ramos E, Dalmau A, Sabate A, Lama C, Llado L, Figueras 
J, et al. Intraoperative red blood cell transfusion in liver transplantation: 
Influence on patient outcome, prediction of requirements, and measures to 
reduce them. Liver Transpl 2003; 9: 1320-1327. 

01AP12-10
The impact of hemodynamic management with PiCCO Plus 
system on the outcome of liver-transplant patients 

Jipa L.N.1, Brezeanu R.C.2, Droc G.1, Diculescu M.3

1Fundeni Clinical Institute, Dept of Anaesthesiology & Intensive Care, 
Bucharest, Romania, 2Universit y and Emergency Hospital, Dept of 
Cardiology, Bucharest, Romania, 3Fundeni Clinical Institute, Dept of 
Gastroenterology, Bucharest, Romania

Background and Goal of Study: Hemodynamic monitoring during liver 
transplantation plays an important role in the decision making tree and 
patients’outcome during surgery. Hemodynamic complications during the 
preanhepatic, anhepatic and neohepatic phases of the surgery may appear 
and can contribute significantly to the morbidity and mortality of the patients. 
The aim of this study was to assess the relationship between the hemody-
namic parameters measured with PiCCO Plus system and perioperative com-
plications, extubation time, length of Post Anaesthesia Care Unit (PACU) stay.
Materials and methods: We retrospectively analysed 25 patients who under-
went liver transplantation at Fundeni Clinical Institute between January 2015 
and September 2015. Analysis of data included perioperative variables as fol-
lows: demographic data, laboratory results, volume of intraoperative blood 
and fluid transfusion, intraoperative blood loss, hemodynamic parameters 
obtained with PiCCO Plus system (Cardiac Index, Stroke Volume Variation, 
Global End Diastolic Volume Index, Systemic Vascular Resistance Index) 
during the most important phases of the surgery, duration of surgery, the 
presence of postreperfusion syndrome, perioperative hemodynamic compli-
cations, extubation time and length of PACU stay.
Results and discussion: Our study included 16 males(64%) and 9 fe-
males(36%). Mean(±SD) age was 53.8(±10.9). Mean Cardiac Index(CI) dur-
ing anhepatic phase was 3.01(±1.95). There was a significant variation of 
the CI during the three phases of the surgery(p=0.02). Patients with CI<3L/
min/m2 during anhepatic phase developed more of ten post reperfusion 
syndrome(p=0.05) and they have longer extubation time(12 h vs 5 h,p=0.05). 
Neohepatic Stroke Volume Variation(SVV) correlates with total intraopera-
tive bleeding(r=0.52). Patients who received less than 1500ml colloids had 
a greater SVV variation; in contrast crystalloids did not influence the SVV. 
Six patients developed major complications during the first 5 postoperative 
days(renal dysfunction, pulmonary complications,severe bleeding). 
Conclusion(s): Hemodynamic monitoring using PiCCO Plus system dur-
ing liver transplantation may predict perioperative complications. SVV is an 
important parameter in fluid management and could influence the choice of 
resuscitation fluids. PiCCO Plus system is a useful tool for decision making 
during liver transplant.

01AP12-11
Minimum alveolar concentrations of sevoflurane in patients 
with end-stage liver disease 

Stefaniak J., Allhut ter A., Götz V., Schiefer J., Hamp T., Plöchl W.
Medical Universit y of Vienna, Dept of Anaesthesiology & Intensive Care, 
Vienna, Austria

Introduction: Growing evidence suggests that patients with end-stage liver 
disease (ESLD) have decreased anesthetic requirements in comparison to 
patients with normal liver function.1,2 Sevoflurane is a volatile anesthetic used 
to maintain anesthesia during surgery. The potency of a volatile anesthetic is 
expressed by the minimum alveolar concentration (MAC). The MAC is defined 
as the alveolar concentration of the volatile anesthetic at which 50% of indi-
viduals do not move af ter a single painful stimulus. The MAC of sevoflurane 
has not been defined in patients with ESLD.
Objectives: The aim of this prospective, controlled, blinded study was to de-
termine whether patients with ESLD have lower requirements of the volatile 
anesthetic sevoflurane than patients with preserved liver function.
Methods: The MAC of sevoflurane was determined in patients with ESLD, who 
underwent orthotopic liver transplantation, and in patients with no history of 
liver disease undergoing abdominal surgery serving as controls. The MAC of 
sevoflurane was calculated applying Dixon’s “up-and-down” method. The pri-
mary endpoint was the patients’ motor response within one minute af ter initial 
skin incision. Dif ferences in MAC values between both groups were analyzed 
using an unpaired t-test. This study was reviewed by the ethics commit tee of 
the Medical University of Vienna.
Results: 19 patients with ESLD and 18 control patients were included in this 
study. The mean age of patients in both groups was 57 years. The MAC of 
sevoflurane was 1.3% in patients with ESLD compared to 1.8% in patients with 
no history of liver disease (P<0.001).
Conclusion: The MAC of sevoflurane is lower in patients with ESLD than in 
patients with maintained liver function during large abdominal surgery. These 
results suggest that patients with ESDL require approximately 30% less of the 
volatile anesthetic sevoflurane than patients with preserved liver function for 
suf ficient anesthesia.
References: 
1. Toprak H, Sener A, Gedik E, et al. Bispectral index monitoring to guide 
end-tidal isoflurane concentration at three phases of operation in patients 
with end-stage liver disease undergoing orthotopic liver transplantation. 
Transplant. Proc. 2011;43(3):892-895.
2. Kang JG, Ko JS, Kim GS, et al. The Relationship Between Inhalational 
Anesthetic Requirements and the Severity of Liver Disease in Liver Transplant 
Recipients According to Three Phases of Liver Transplantation. Transplant. 
Proc. 2013;42(3):854-857. 

01AP12-12
Plasmalyte© use in perioperative care of liver transplant 
recipients: the physiological fluid 

Fernandez Crespo J.M., Palomar Rodenas I., Martinez Adsuar F., 
Oltra Hernandez A.R., Salas Gonzalez S., Yebes Torres C.
Hospital General Universitario de Alicante, Dept of Anaesthesiology & 
Intensive Care, Alicante, Spain

Background and Goal of Study: Fluid therapy in perioperative care of liver 
transplant recipients is one of the key stones of the correct management of 
these kind of patients. The amount, the moment and the type of fluid is on 
continuous debate due to dif ferent causes. Giving too much fluid to these 
patients can be deleterious by diluting the coagulation factors and excessive 
sodium input that can cause neurological damages. Plasmalyte© is the most 
physiological crystalloid fluid and could be appropriate to use in liver trans-
plant patients. 
The goal of our study is to evaluate the use of a Plasmalyte© fluid regimen 
and the changes in acid-base status, electrolyte disorders and fluid balance.
Materials and methods: Prospective study of all liver-transplanted patients in 
the Hospital General Universitario de Alicante between September 2012 and 
March 2014. We included demographic data, MELD scale and the reason for 
the transplant. 
At the beginning of the surgery and during all the surgery phases (hepatec-
tomy, anhepatic, reperfusion and neohepatic) we measured glucose, pH, lac-
tate, base deficit, bicarbonate and all electrolytes.
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Results and discussion: We included 75 patients (61 males, 14 females), of 
58 ± 9 years old. Weight 78 ± 16 Kg, height 163 ± 28 cm, MELD score 15 ± 6.

 Basal Hepatectomy Anhepatic Reperfusion 
1 minute

Reperfusion 
5 minutes Neohepatic

Glucose 102,89
±35,97

111,14
±32,21

101,66
±31,61

134,86
±39,71

135,63
±38,79

148,14
±56,36

pH 7,4±0,07 7,37±0,07 7,36±0,07 7,29±0,08 7,31±0,08 7,32±0,06

Lactate 1,27±0,56 2,02±0,79 2,8±1,56 3,97±1,17 3,5±1,33 2,65±1,65

HCO3- 22,81±3,05 21,83±3,22 21,27±2,93 18,56±5,23 19,93±2,79 20,95±2,53

Base 
deficit -1,36±3,98 -3,11±4,4 -3,49±3,90 -7,07±4,11 -6,03±3,94 -4,49±3,44

[Acid-base changes during the surgery]

 Basal Hepatectomy Anhepatic Reperfusion 
1 minute

Reperfusion 
5 minutes Neohepatic

Mg++ 1,82±0,3     2,03±0,23

Cl- 105,08±4,61     105,25±3,86

Na+ 134,99±6,4     133,85±3,09

Ca++ 0,96±0,13 0,9±0,10 4,17±0,7 0,86±0,2 0,85±0,14 0,84±0,10

K+ 3,88±0,67 4,17±0,7 3,97±0,63 5,41±1,28 3,68±0,66 3,71±0,64

[Electroly te changes during surgery]

Our patients are usually hyponatremic (Na <135, 44/72, 61%). We also found 
them hypercloremic (Cl > 109, 19/71, 27%) and acidotic (pH <7,35 14/71, 
19,7%).
Conclusion(s): Plasmalyte© is an appropriate physiological crystalloid for 
patients during a liver transplant surgery. The special characteristics of this 
group of patients makes the need to administrate drugs to reverse “iatro-
genic” hypercloremic acidosis and hypernatremic states that we sometimes 
create ourselves.
Acknowledgements: Thanks to Jose Navarro for all the help and job. 

01AP13-1
Deep neuromuscular blockade versus remifentanyl or 
sevoflurane to augment measurable laparoscopic workspace 
during bariatric surgery 

Mulier J.1, Dillemans B.2

1Sint Jan Brugge-Oostende, Dept of Anaesthesiology & Intensive Care, 
Bruges, Belgium, 2AZ Sint Jan Brugge-Oostende, Dept of Surgery, Bruges, 
Belgium

Background: It is unclear whether anesthetics, deep neuromuscular block-
ade (NMB), or high-dose opioids increase laparoscopic workspace. We were 
able to objectively gauge the laparoscopic workspace, using abdominal com-
pliance (C) and pressure at zero volume (PV0) calculated from a 3-point mea-
surement of the abdominal pressure-volume relationship.(1)
Methods: A total of 50 patients undergoing elective laparoscopic bariatric sur-
gery were eligible for the study. APVR was measured in each instance, af ter 
administering either remifentanyl, 2 ug/kg; sevoflurane, 1 MAC; or rocuroni-
um, 1 mg/kg. The pressure needed to reach a 3-liter volume was then calcu-
lated individually, set ting the insuf flator to this value (maximum, 15 mmHg). 
Surgeons ultimately were surveyed on the adequacy of the workspace and 
disturbance by patient movements to determine whether sevoflurane (1 MAC), 
high-dose remifentanyl, or deep NMB contributed equally in terms of enhanc-
ing the laparoscopic workspace. 
A repeated Anova test is used to evaluate the ef fect of remifentanyl, sevoflu-
rane versus rocuronium on the abdominal workspace and on the incidence of 
having an insuf ficient workspace. 
The change in each group is tested with the Mann-Whitney U test. The 
Kolmogorov-Smirnov test was used to describe the factors why some patients 
moved or had insuf ficient workspace. 
Results: Remifentanyl and NMB both succeeded in preventing muscle move-

ments, but only deep NMB reduced pressure at zero volume (PV0) and in-
creased laparoscopic workspace. Calculation of abdominal C and PV0 helped 
hold intra-abdominal pressure to a minimum, without compromising the lapa-
roscopic workspace, although this was not achieved in every patient.
Conclusions: An insuf flation volume of 3 liters seems optimal for bariatric 
surgery at our center. However, this target was not feasible in all patients at 
a stipulated maximum pressure of 15 mmHg, despite excluding patients with 
central obesity or avoiding those who failed to shed weight preoperatively. 
References: 
1. Mulier J et al. On the abdominal pressure volume relationship. The Internet 
Journal of Anesthesiology. 2009;21:1.
2. Dillemans B et al. Standardization of the Laparoscopic Roux-en-Y Gastric 
Bypass for Obesity Reduces Early Immediate Postoperative Morbidity and 
Mortality. Obes Surg 2009;19:1355-64.
Kopman A et al. Laparoscopic Surgery and Muscle Relaxants: Is Deep Block 
Helpful? Anesth Analg 2015;120:51-8. 
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Evaluation on pre-operative assessment of obese patients 

Kamarajah S.K., Sowida M., Reihill C., Ellahee P.
Universit y of Birmingham, Dept of Anaesthesiology, Birmingham, United 
Kingdom

Background and Goal of Study: At Queen Elizabeth Hospital Birmingham 
(QEHB), patients are triaged into consultant-led High Risk (Level 2B and 3) or 
nurse-led Low Risk (Level 1 and 2A) pre-operative assessment (PAS) clinics, 
according to patient’s comorbidities.However, there are no specific guidelines 
to triage patients based on their body mass index (BMI) for clinics.
Our aim was to evaluate pre-assessment screening of obese patients at 
QEHB.
Materials and methods: We carried out a service evaluation of PAS of obese 
patients (≥30kg/m2) undergoing elective general surgery from March 2015 
to May 2015 at QEHB.Primary outcome was to measure the level of triage 
according to patients BMI.Secondary outcome measures were complication 
rates, cancellations, post-operative care set ting and length of hospital stay.
Multivariate regression was done to identify risk factors of post-operative com-
plications and length of hospital stay.
Results and discussion: A total of 139 patients were included in our analysis.
Older patients were more likely to be in the high risk clinics and this was sta-
tistically significant between groups
(F = 5.31, p = 0.002).Length of hospital stay increases linearly with increasing 
levels of levels of pre-op assessment (F= 18.11, p <0.0001).Complication 
rates in our cohort were 15.8% of which 47.6% were from Level 3 but this was 
not statistically significant between the dif ferent groups 
(χ = 7.22, p = 0.065).With regression analysis, we found increasing rates 
of complications (p = 0.006) and longer length of hospital stay (t = 3.92, 
p<0.0001) with increasing surgery grade.There was no significant dif ference 
in rates of cancelations between the low and the high risk groups
(χ = 0.55, p = 0.814).High risk patients were likely to be sent to the wards/
Intensive Care Unit (ICU) than low risk patients following surgery (OR: 8.20; 
95% CI: 3.46 - 19.44; p <0.0001).
Conclusion: Surgery grade was found to be an independent risk factor 
of length of hospital stay and complication rates.The use of BMI as a inde-
pendent risk factor for pre-assessment level is not justified from our cohort.
However, further prospective studies are required to validate our findings. 

[Graph 1: Length of Hospital Stay and BMI (kg/m2)]
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01AP13-3
Predictive factors for rhabdomyolysis af ter bariatric surgery 

Godinho L., Conceição L., Alves C., Seixas M., Sampaio A.S., Martins C.
Centro Hospitalar e Universitário de Coimbra, Dept of Anaesthesiology, 
Coimbra, Por tugal

Introduction: Obesity is a chronic disease and its prevalence is rising all over 
the world. Bariatric surgery is the best long-term treatment for morbid obesity. 
Although these procedures are considered safe, there are risks of consider-
able morbidity and potential mortality.
One of the possible complications is the occurence of rhabdomyolysis (RML) 
which is characterized by necrosis of skeletal muscle cells. This biochemical 
clinical syndrome of ten presents variable severity, ranging from asymptom-
atic elevation of creatine kinase (CK) to the need for urgent treatment. The aim 
of this study is to identify risk factors for RML in patients undergoing bariatric 
surgery.
Methods: Monocentric retrospective study that included the patients submit-
ted to bariatric surgery from January 2010 to November 2015. A database was 
created based on: type of surgery, sex, age, ASA classification, Body mass 
index(BMI), duration of surgery and occurence of RML up to the 3rd postop-
erative day (a five-fold increase corresponding to CK>1000U/L defined RML).
Categorical variables are presented as frequencies and percentages, and 
continuous variables as means and standard deviations, or medians and in-
terquartile ranges for variable with skewed distribution. A logistic regression 
was performed to determine the predictive risk factors of peri-operative RML.
Results: 679 patients (120♂ and 559♀) submit ted to bariatric surgery (1 duo-
denal switch, 41 gastric banding, 319 gastric sleeve, 318 gastric bypass), age 
44,13±9,92y (min 19y - max68y), BMI 44±8kg/m2 (min 27kg/m2 - max 82kg/
m2), ASA classification II - 523 patients, ASA III - 155, ASA IV - 1, duration of 
the procedure 146±96min (min 55min - max 535min). RML was diagnosed 
in 57 patients (8,4%) and none of them needed therapeutic intervention. The 
most important factors associated with RML were BMI (for each 10kg/m2 the 
risk increased 8,2%) and duration of the procedure (for each 15min the risk 
increased 2,4%).
Discussion and conclusion: RML is a potentially serious complication of 
bariatric surgery. Incidence of RML obtained in this study was lower (8.4%) 
when compared with the literature (25%), but the risk factors were similar. 
It is important to emphasize that postoperative analgesia may mask the ini-
tial symptom (myalgia), resulting in delay of the diagnosis and the treatment. 
Early diagnosis is crutial to prevent RML complications, therefore we suggest 
pre and postoperative CK measurements in patients with risk factors. 

01AP13-4
Perioperative management of severely obese patient with 
Steinert myotonic dystrophy 

Marzilli C., Gyra A., Marinangeli F., Marzilli F., Piroli A.
Medical Universit y of L’Aquila, Dept of Anaesthesiology & Pain Medicine, 
L’Aquila, Italy

Background: Steinert Disease is the most common muscular dystrophy of 
the adult, characterized by progressive muscular atrophy, myotonia and vari-
ous multisystem atrophies.
The perioperative management of these patients is a challenge for the anes-
thesiologists, due to greater risk for perioperative complications.
Case report: Man patient, 41 years old, severely obese (BMI 36), with a di-
agnosis of Steinert Disease, underwent elective nasal septoplasty and inferior 
turbinate reduction. Comorbidities: chronic atrial fibrillation, dilated cardiomy-
opathy, mental retardation and restricteve lung disease
Preoperative cardiopulmonary evaluation was requested.
Based on airway assesment, awake tracheal intubation was at tempted, under 
fiberoptic bronchoscopy. The sedation method used intravenous remifentanyl 
starting at 0,05 mcg/kg/min and propofol starting at 50 mcg/kg/min; then a 
bolus of 48 mg of rocuronium was administred; propofol and remifentanyl 
were tritrated up to obtain an adequate depth of anesthesia.Surgery was suc-
cessfully performed over 30 minutes. 
The patient remained hemodynamically stable. Ketorolac 10 mg, paracetamol 
1000 mg, local infiltration with ropivacaine 0,5% were used for the postopera-
tive analgesia. At the end of surgery as only two twitches were observed with 
TOF( train of four), was administreted sugammadex 160 mg. Within 60 sec, 
all the four twitches to TOF stimuli appear. The patient awoke in the operating 
room, was extubated, admit ted to the intensive care unit for observation and 
discharged the following day. 

Discussion: This case illustrates the considerations that must be taken when 
giving general anasthesia to a patient with Steinert Disease and severe obesi-
ty. Perioperative complication are based on the severity of the patient’s symp-
toms and sensitivity to anesthetic agents as well as the potential to precipitate 
malignant hyperthermia, rhabdomyolysis(1). We can minimize perioperative 
risk through:
- use ultrashort acting opioids, multimodal analgesic techniques for postop-
erative pain
- avoid trigger anaesthetic as succynylcholine and halogenated
- do not rush the extubation process and be prepared for postoperative re-
spiratory dysfunction, due to myotonia as well as obstructive sleep apnea.
References: 
1. F. Racca T. Mongini A. Wolfer Minerva Anestesiol. 2013 Apr;79(4):419-33 
Learning points: The knowledge about the disease and the proper anesthetic 
planning are extremely important when managing patients with Steinert dis-
ease and severe comorbidities. 

01AP13-5
Context-sensitive decrement times for inhaled anesthetics 
in obese patients 

Weber J.1, Eberhart L.1, Philip J.H.2

1Philipps-Universit y Marburg, Dept of Anaesthesiology & Intensive Care, 
Marburg, Germany, 2Harvard Medical School, Dept of Anaesthesiology & 
Pain Medicine, Boston, United States

Background: Several clinical and theoretical predict that because of long re-
tention and delayed liberation of volatile anesthetics from the excess fat tissue, 
obese patients have a slower emergence [1-3]. Primary aim of this study was 
to examine the ef fect of obesity and longer administration of desflurane, iso-
flurane and sevoflurane on the context-sensitive decrement-times. 
Methods: The uptake, distribution and excretion of desflurane, isoflurane and 
sevoflurane were studied using the GasMan® computer simulation program. 
Four dif ferent simulation models with 70kg, 100kg, 125kg and 150kg were 
constructed. The 70kg patient had the standard distribution of flows and vol-
umes as set in GasMan®. The 70kg patient was taken as lean and weights 
of 100, 125 and 150 kg were modeled by changing the cardiac output, va-
porizer-set tings, etc. and simulated. For each simulation model, the dif ferent 
decrement-times (67%, 90% and 95%-decrement), were measured from one 
to nineteen hours. 
Results and discussion: The delay in recovery was significantly higher in the 
obese models (e.g. Fig. 1 and Fig. 2). 

[Fig. 1 (e.g.) 90%-decrement-times Desflurane]

[Fig. 2 (e.g.) Comparison 90%-decrement times 100kg]
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Conclusion(s): The ef fect of drug accumulation of inhaled anesthetics in 
obese patients has a big influence on the kinetics and the context sensitive 
decrement-times - especially in obese models and higher decrement-times. In 
particular the accumulation of desflurane, isoflurane and sevoflurane in obese 
models could have a significant impact on the emergence.
References: 
1. Casati A et al. Ef fects of obesity on wash-in and wash-out kinetics of 
sevoflurane. 
2. Torri G et al. Wash-in and wash-out curves of sevoflurane and isoflurane in 
morbidly obese patients. 
3. Juvin P et al. Postoperative recovery af ter desflurane, propofol, or 
isoflurane anesthesia among morbidly obese patients: A prospective, 
randomized study. 
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Prediction of significant obstructive sleep apnoea in the obese 
patient: development of the DX-OSA score 

Godoroja D.1, Cioc D.A.2

1Universit y of Medicine and Pharmacy ‚Carol Davila’, Ponderas Hospital, 
Dept of Anaesthesiology & Intensive Care, Bucharest, Romania, 2Emergency 
County Hospital, Dept of Anaesthesiology & Intensive Care, Targu Mures, 
Romania

Background: Obstructive sleep apnea is common in the morbidly obese. 
Anesthesiologists must be aware of the high prevalence of undiagnosed OSA 
In the obese surgical patient population who require anesthesia. Preoperative 
CPAP may reduce the postoperative pulmonary complications. The aim of 
this study was to identify to what extent anthropometric measurements can 
be used to predict the presence of significant OSA, defined as an Apnoea / 
Hypopnoea Index of 20 or greater.
Methods: With institutional Ethics Commit tee approval we prospectively stud-
ied 601 consecutive patients who were scheduled for laparoscopic bariatric 
surgery in our center, between January 2013 -December 2014. In addition to 
the routine recording of BMI, gender, diabetes, neck circumference, STOP 
BANG score, SpO2, we also measured neck fat, trunk fat, using Dual X-ray 
Absorptiometry (Lunar iDXA, GE Healthcare). The iDXA system allows sub-
division into sof t tissue into fat and fat-free (lean) compartments, which were 
recorded separately. The patients with a STOP BANG score>4 were investi-
gated further with portable Polysomnography at home. 
Results: 139 patients with apnea hypopnea index AHI >=20/h were consid-
ered to have moderate- significant OSA and received CPAP treatment. For 
each parameter of interest we constructed receiver operating curves in or-
der to determine the sensitivity and specificity for diagnosing OSA.The cut-
of f points for each parameter were determined using de Youden Index and 
Matthew’s Correlation Coef ficient. The statistical analysis was performed with 
SPSS version 22..Af ter examining the AUC’s and cutof f points for each vari-
able we then constructed a new score -DX-OSA Score which will include the 
following:
Cut of f Points
STOP-BANG >4 1
Neck Circumference>42 cm 1
Baseline SpO2<95 1
Neck Fat>1.36 Kg 1
Trunk Fat >39.35 Kg 1
Expiratory Reserve Volume<56 1
The receiver operating curve underlines the performance of the DX-OSA 
Score. The cutof f value for the new score in diagnosing significant OSA is 3 
points out of a maximum of 6, with a sensitivity of .91 and specificity of 0.90, 
and AUC=0.93.
Conclusion: The gold standard for OSA diagnosis polysomnography, is dif-
ficult to perform reliably. The CPAP pressure can be set without sleep study 
using the auto-titrated CPAP.. A DX-OSA score >= 3 is a good predictor of 
moderate severe OSA which requires preoperative CPAP treatment and 
could replace the need for formal Polysomnography in a large proportion of 
Bariatric patients. 

01AP13-7
Complications af ter bariatric surgery occurring in the 
Post-Anesthesia Care Unit 

Czajkowska K., Bernardino A., Alves C., Costa C.
Coimbra Hospital and Universitary Center, Dept of Anaesthesiology, Coimbra, 
Por tugal

Background and Goal of Study: Postoperative adverse outcomes are com-
mon in morbidly obese patients undergoing bariatric surgery. The aim of this 
study is to identify and evaluate the immediate complications observed af ter 
bariatric procedures during the Post-Anesthesia Care Unit (PACU) stay. 
Materials and methods: We performed prospective observational study 
in patients with morbid obesity (BMI ≥40,0 kg/m2), aged 18 - 65, submit ted 
to laparoscopic sleeve gastrectomy (LSG) or laparoscopic gastric bypass 
(LGB), from September 2015 to December 2015. We analysed the demo-
graphic characteristics, co-morbidities, postoperative complications during 
PACU stay and duration of PACU stay. Data was analysed with SPSS statistical 
sof tware and T-test.
Results and discussion: 25 patients were included in the study, mostly 
women (n= 20), medium age 43 (+-17), ASA 3, BMI between 40,0-52,8 kg/
m2, who underwent LSG (n=10) or LGB (n=15). All did prophilaxis of gastric 
aspiration, venous thromboembolism and postoperative nausea and vomiting 
(PONV) according to Apfel score. Most frequent co-morbidities were: hyper-
tension (44,0%), hyperlipidemia (24,0%), diabetes (20,0%), depression (20%), 
obstructive sleep apnea (16,0%) and asthma (16,0%). Immediate post-opera-
tive complications occurred in 76,0% of patients, mostly in men (M: 100,00%, 
F: 70,0%) and in patients with BMI <45 kg/m2 (80,0% vs 60,0% with BMI > 45 
kg/m2). Immediate complications were: PONV (48,0%), moderate/severe pain 
(44,0%), respiratory failure (8,0%) and disorientation (8,0%). The average time 
spent in the PACU was longer in patients with complications (4h48min vs. 
3h35min without complications) but the dif ference was not statistically signifi-
cant (p>0,05). We also did not find a statistical correlation between the age 
or duration of the surgery and the occurrence of immediate complications. 
No severe complications like hemodynamic instability, arrhythmias, cardio-
vascular or thromboembolic events, cardiopulmonary arrest or death were 
observed during the study.
Conclusions: Patients submit ted to bariatric laparoscopic procedures have 
high risk of developing PONV despite following recommendations based on 
Apfel score which could suggest dif ferent needs of this population regarding 
PONV prophylaxis. Morbidly obese patient is a challenge for the anesthesiolo-
gist and further studies should be performed in order to optimize the anes-
thetic management. 

01AP13-8
Bariatric surgery and hypnosis: A retrospective study 

Burtin P., Bigeon J.-Y., Poicolet S., Courant P., Halchini C., Charpentier C.
Clinique du Millénaire, Dept of Anaesthesiology, Montpellier, France

Background and Goal of Study: Hypnosis as an adjuvant to general anaes-
thesia has not been thoroughly evaluated.
We used this technique routinely before induction of general anaesthesia for 
sleeve and bypass surgery. We set up a retrospective study comparing two 
groups of patients : one with hypnosis (HYPN) and a second group without 
(NHYPN). The goal of our study was to measure the post operative analgesics 
requirements. 
Materials and methods: Our study received agreement from the local ethical 
commit tee. 
The two groups of patients were anaesthetized according to an agreed pro-
tocole.
The hypnosis group of patients had a standardized hypnosis session (VAKO - 
Emergences School) prior to induction of anaesthesia.
Data were collected anaesthetic forms and computer notes. Data were col-
lected between the 01/05/2015 and the 01/08/2015. 
The HYPN and NHYPN were compared using the Khi2 test and the Student 
t-test 9 p<0.05).
Results and discussion: 110 patients were included. 6 cases were excluded 
for missing data. We studied 51 patients in the HYPN group and 53 patients in 
the NHYPN group. The HYPN and NHYPN groups did not show significative 
dif ferences for the studied criteriae even though the demographic data were 
similar.
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 HyPN NHyPN

N 51 53

 Mean (n) SD (%) Mean (n) SD (%)

Recovery LOS (min) 158,8 +/- 127,2 138,83 +/- 39,47

Morphine usage : Recovery 
(mg) 5,09  7,09  

Comfort arrival in recovery 7,65 +/- 2,38 7,15 +/- 2,3

Average Morphine usage in 
HDU (mg) 9  6,9  

Comfort HDU 48H 8,05 +/- 0,97 8,04 +/- 0,97

Median total LOS hospital (D) 5  6  

Severe complications 3 5,88 % 1 1,88 %

[Table of results: comparison of hypnosis versus no]

Conclusion(s): Our method allows for studying the ef fect of hypnosis when 
used in large surgery for the adult patients. A prospective study could be con-
sidered. The absence of significative dif ference between the 2 groups leads 
to a necessary discussion about the standardized care pathway and its dura-
tion. A larger cohort of patients would allow us to discriminate for sub-groups 
of patients who would benefit from hypnosis in synergy with a general anaes-
thetic technique. More specific markers must be defined to evaluate a pos-
sible benefit for hypnosis. Patient satisfaction must be included in our critaerie.

01AP13-9
Long-axis real-time ultrasound-guided peripheral venous 
access in overweight patients might be effective choice 

Yasuaki F., Sano I., Nakata J., Nakajima M., Teramoto Y.
Toyohashi-Municipal Hospital, Dept of Anaesthesiology, Toyohashi cit y Aichi 
prif., Japan

Background and Goal of Study: Ultrasound-guided (UG) cannulation of the 
internal jugular vein has become a standard practice over recent years. There 
are some studies that UG increased success rate of peripheral venous place-
ment in dif ficult peripheral venous access (PVA) compared with traditional 
technique.1) The objective of this study was to determine that UG PVA is use-
ful for obesity patients (BMI>30).
Materials and methods: This was a prospective and observational study. 
8 obesity patients (BMI more than 30) who underwent surgical operation in 
need PVA between September and December 2015.Af ter avascularization, 
venous was visualized in long axis view (in-plane), then cannulation needle 
was placed during real-time UG. We count Time between avascularizaiton 
and release and Number of punctures.
Results: The mean number of punctures was 1.125±0.353. The median of 
punctures was 1. 
The mean time to cannulation was 211±103.0 seconds. The median of time 
was 288 seconds. 
Any patient had no complication (infection, damage nerve etc) 
Discussion: Many studies said that real-time US is improve success rate for 
patients with dif ficult PVA. (1-4 In many study venous is visualize in short-axis 
(transverse) ultrasound view. If the vessel is visualized in long-axis, we can 
observe the cannulation needle inserting the vessel in real time. Thanks to 
long-axis view, it might have archived the higher success rate and shorter 
time to cannulation than other studies. It’s a technical study, so it isn’t possible 
to compare with other studies and a traditional techniques, but we think Long-
axis real-time UG PVA is very useful technique. 
When obesity patients need to be PVA, Real-time UG PVA technique may be 
chosen from the first time. 
Conclusion(s): Long-axis UG PVA archived high success rate and short time 
to cannulation in obesity patients.
References: 
1. Stolz LA. Ultrasound-guided peripheral venous access: a meta-analysis 
and systematic review.J Vasc Access. 2015 Jul-Aug;16(4):321-6. 
2. Aponte H.,T. The use of ultrasound for placement of intravenous catheters. 
AANA J 2007; 75: 212-216 
3. Costantino TG. Ultrasonography-guided peripheral intravenous access 
versus traditional approaches in patients with dif ficult intravenous access. 
Ann Emerg Med 2005; 46: 456-461 
4. Doniger SJ.,Randomized controlled trial of ultrasound-guided peripheral 
intravenous catheter placement versus traditional techniques in dif ficult-
access pediatric patients. Pediatr Emerg Care 2009; 25: 154-159 
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Lessons learned from the anesthetic management of patients 
with narcolepsy 

Pedrosa S.1, Amorim P.2

1Centro Hospitalar Baixo Vouga, Dept of Anaesthesiology, Aveiro, Por tugal, 
2Centro Hospitalar do Por to, Dept of Anaesthesiology & Intensive Care, Por to, 
Por tugal

Background: Narcolepsy is a neurological disorder that af fects sleep regu-
lation and is associated with increased risk of perioperative complications. 
The aim of this study is to systematically review the literature concerning the 
anesthetic management of patients with narcolepsy.
Materials and methods: A search was conducted in the Medline database. 
The parameters analyzed were: anesthetic induction, anesthetic maintainence, 
premedication, withdrawal of medication for narcolepsy, use of depth of anes-
thesia monitors, time for extubation and perioperative complications.
Results and discussion: Nineteen case reports and one review were in-
cluded.
Prolonged emergence, sleep paralysis, apneic episodes and hypnagogic/
hypnopompic hallucinations were reported in 4 narcoleptic patients af ter 
inhalational anesthesia. However, 6 reports of unevent ful inhalational anes-
thesias were also found. Concerning intravenous anesthesia for narcoleptic 
patients, 
4 case reports were found, showing no complications. A case series of 10 
narcoleptic patients who underwent 27 surgeries showed that time for extuba-
tion did not dif fer from that observed in age and procedure match controls, 
during the same period. 
Regional anesthesia may be an at tractive option, however, narcolepsy-cata-
plexy episodes have been reported in narcoleptic patients undergoing sur-
gery under spinal anesthesia and under femoral nerve block. We found 2 case 
reports of epidural blocks and 1 case of an axillary brachial plexus block, with 
no complications. 
We did not find any clinical trials. The only review article found was writ ten 
prior to the publishment of almost all case reports.
Depth of anesthesia monitors were used in less than half of the patients. BIS 
or entropy monitoring can be important to optimize anesthetic administration 
and to monitor a possible narcoleptic episode.
Benzodiazepines were administered preoperatively in four cases. Two of the 
patients had narcoleptic events intra ou post-operatively. The two other had 
no complications.
In the majority of cases, the patient’s usual medication for narcolepsy was 
continued on the day of surgery, which may have contributed to a more rapid 
and complete recovery of consciousness.
Conclusions: Avoidance of sedative premedication, continuation of medi-
cation for narcolepsy on the day of surgery, use of short-acting anesthetic 
agents and depth of anesthesia monitoring may be beneficial measures in the 
management of narcoleptic patients. 

01AP13-11
NICOM® hemodynamic monitoring: what happens to obese 
patients during laparoscopy? 

Sansone P., Pace M.C., Passavanti M.B., Pota V., Colella U., Aurilio C.
Second Universit y of Naples, Dept of Anesthesiological, Surgical and 
Emergency Sciences, Naples, Italy

Background and Goal of Study: Comorbidities of obese patient result in an 
increased risk of morbidity and/or mortality. During laparascopy, pneumoperi-
toneum (PM) is essential and determines systemic variations. An increase in 
systemic vascular resistance (SVR) has been described together with an in-
crease of the intra-abdominal pressure (IAP). The ef fects of a increase intrab-
dominal pressure are the reduction of venous return and reduction in myocar-
dial performance. At intra-abdominal pressure<10 mmHg corresponds an in-
crease in venous return due to a decrease of splanchnic blood flow, resulting 
in increased cardiac output (CO) and mean arterial pressure (MAP). However 
to one intra-abdominal pressure> 20 mmHg venous return decreases with a 
consequent decrease in cardiac output. Significant increase in stroke volume 
(SV), cardiac output (CO) and cardiac index (CI) during pneumoperitoneum 
for intra-abdominal pressure of 15 mmHg is shown. Non-invasive hemody-
namic monitoring (NICOM®) has become a standardized method.
Aim of our study was to show the hemodynamic changes that occur during 
interventions in videolaparoscopy obese patients.
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Materials and methods: Af ter EC approval and explicit informed consent 45 
obese (BMI>30) patients (31 women and 14 men) who underwent laparos-
copy, general and gynecological procedures, were included. ASA II-III, mean 
age 30 +/- 10 years, weight 110 +/- 15 +/- 10 kg and height 160 cm. BMI 
was 45 +/- 10 (range 35-55). Preoperatively all patients underwent standard 
blood tests, chest X-ray, ECG, arterial blood gas analysis on room air and 
spirometry. During surgery the patients were monitored with NICOM and a 
pulse oximeter. Intra-abdominal pressure was never > 15 mmHg. Three surgi-
cal phases were considered: before PM, during and af ter termination of PM. 
the evaluation of CO, NIBP, MAP, HR, CI and SaO2, allowed to calculate the 
DO2I. For all comparative data only ones p<0.05 were considered significant.
Results and discussion: Mean arterial pressure, heart rate and cardiac out-
put during the pneumoperitoneum compared to the previous phase of induc-
tion was significant (p<0.05). With the resolution of the pneumoperitoneum 
these values   returned to values   similar to those of the initial phase. 
Reference: 
Marque S, Cariou A, Chiche JD, et al. Comparison between Flotrac-
Vigileo, and Bioreactance, a totally non invasive method for cardiac output 
monitoring. Critic.Care 2009; 13(3) 
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and vomiting: an updated meta-analysis with trial sequential 
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Yokoi A.1, Mihara T.1, Ka K.1, Goto T.2
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cit y, Japan, 2Yokohama Cit y Universit y Graduate School of Medicine, Dept of 
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Background: In 2013, we reported a meta-analysis on the ef ficacy of ramo-
setron in preventing postoperative nausea and vomiting (PONV). Af ter that, 
several randomized controlled trials (RCTs) on the ef fects of ramosetron have 
been published. When updating a meta-analysis, the use of trial sequential 
analysis (TSA) is recommended. TSA adjusts the P value and 95% confidence 
interval (CI) to prevent the inflation of type I error rate because of viewing of 
the evidence multiple times. The aim of this study was to update the meta-
analysis by using TSA.
Methods: We searched MEDLINE, CENTRAL, Embase, and Web of Science. 
RCTs that reported the ef ficacy of ramosetron, compared with that of placebo, 
in preventing PONV were included. 
We defined postoperative 0-6 and 6-24 hours as early and late periods, re-
spectively. We collected and analysed the data on postoperative nausea 
(PON) and vomiting (POV) separately. We used the random-ef fects model to 
combine the data. In the TSA, risk of type 1 error was maintained at 5% with a 
power of 80%, and TSA-adjusted P values and CIs were calculated. 
Heterogeneity was quantified using I2 statistics. Publication bias was evalu-
ated using funnel plot. A sensitivity analysis restricted to double-blind RCTs 
was conducted.
Results: Of the 352 articles initially searched, 20 articles (2003 patients) were 
included in the study. A conventional random-ef fects meta-analysis showed 
that ramosetron was more ef fective than placebo in preventing PON and POV 
during both the early and late periods (PON early: risk ratio (RR) [95% con-
fidence interval] = 0.53 [0.41-0.68] (Figure 1A), PON late: 0.47 [0.34-0.66], 
POV early: 0.49 [0.32-0.74], and POV late: 0.50 [0.36-0.69]). The sensitivity 
analysis did not change the results. 
Additionally, the Z curve crossed the TSA monitoring boundary (Figure 1B), 
which means that the TSA-adjusted 95% CI did not include the value of 1, in 
all results.
Conclusion: Ramosetron is more ef fective than placebo in preventing PONV. 
TSA suggests that the ef fect of ramosetron appears to be strong enough to 
draw a reasonable conclusion and there is no need to conduct RCTs for com-
paring ramosetron with placebo.

[Figure1]
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A randomized double blind study evaluating the effect of 
opioid free versus opioid anesthesia on postoperative pain 
and discomfort in 50 laparoscopic bariatric surgery patients 

Mulier J.1, Wouters R.2, Dillemans B.3

1Sint Jan Brugge-Oostende, Dept of Anaesthesiology & Intensive Care, 
Bruges, Belgium, 2AZ Sint Jan Brugge-Oostende, Dept of Anaesthesiology 
& Intensive Care, Bruges, Belgium, 3AZ Sint Jan Brugge-Oostende, Dept of 
Surgery, Bruges, Belgium

Background: This study compares total opioid free anesthesia (OFA) with 
opioid anesthesia (OA) for bariatric surgery. OFA might require less opioids 
post operative and the quality of recovery measured by Qo40 as described by 
Miles might have improved.
Methods: The institutional ethics commit tee approved the study. 50 Patients 
are randomly assigned to OFA or OA. Anesthesia is induced in both groups by 
propofol 2 mg/kg TBW and rocuronium 1 mg/kg IBW. The OA group gets at 
induction Sufentanyl 0,5 ug/kg IBW while the OFA group gets a loading dose 
of Dexmedetomidine 0,5 ug/kg IBW, Ketamine 0,25 mg/kg IBW and Lidocaine 
1,5 mg/kg IBW. 
The bispectral index is maintained in both groups between 40 and 60% by 
adapting the end tidal sevoflurane concentration. Continuous Deep NMB with 
rocuronium is achieved by a rocuronium infusion in both groups to keep TOF 
at zero and PTC around 4.
The anesthesia is further maintained in the opioid group with Sufentanyl be-
tween 0,25 and 1 ug/kg IBW/h. The opioid free group gets lidocaine 1,5 - 3 
mg/kg/h and Dexmedetomidine between 0,5 - 1 ug/kg/h. 
Postoperative analgesia is achieved in both groups with Paracetamol 2 gr 
loading during surgery followed by 1 gr every 6 h and with PCIA at 2 mg 
morphine bolus on demand.
Kalkman and APAIS scores are measured before anesthesia. Qo40, VAS pain 
score, morphine consumption and cortisol are measured post operative.
Results: There were no demographic dif ferences between the two groups 
with regard to age, weight, length, BMI, gender, the desire to get information, 
the incidence of pre operative OSAS, the pre operative information desire, 
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combined anxiety score and number of Kalkman points. No dif ferences were 
found peroperative in the number of patients having had one or more hemo-
dynamic problems, like bradycardia, hypotension, tachycardia or hyperten-
sion defined as a change of 20 %. Anxiety and Kalkman points had no impact. 
The postoperative saturation with oxygen mask at the PACU was lower in the 
OA with a higher incidence of obstructive breathing, PONV, shivering or com-
plaining of having cold, higher VAS score and total morphine consumption. 
The next morning Q040 scores in OFA patients were higher and cortisol levels 
were lower. 
Conclusion: OFA Patients needs less opioids on the day of surgery and the 
quality of recovery improves in the PACU and on the first post operative day.
References: 
Myles P. Brit J Anesth 2000; 84: 11-5
Kalkman C. Pain 2003;1: 415-23.
Moerman N. Anesth Analg 1996;82:445-51. 
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Depth of anaesthesia predicts post-operative pain at six weeks 
following wide local breast tissue excision and sentinel node 
biopsy 

Wang M.1, Beardsworth P.2, Hensman D.3, Jonck E.4

1Universit y of Leicester, Clinical Psychology, Leicester, United Kingdom, 
2Leicester Par tnership NHS Trust, Clinical Psychology, Leicester, United 
Kingdom, 3Universit y of Cambridge, Natural Sciences, Cambridge, 
United Kingdom, 4Universit y Hospitals of Leicester NHS Trust, Dept of 
Anaesthesiology, Leicester, United Kingdom

Background and Goal of Study: There is controversy about the impact of 
depth of anaesthesia on post-operative outcomes1. We tested the hypothesis 
that episodes of light anaesthesia may give rise to pain sensitisation and el-
evated levels of post-operative pain.
Material and methods: 60 women (ASA 1 & 2) undergoing wide local ex-
cision of breast tissue and sentinel node biopsy took part in the study. All 
received a Propofol induction and Sevoflurane (between 1 and 1.5 MAC) in 
50% nitrous oxide maintenance along with Atracurium. Depth of anaesthesia 
was monitored using BIS (Covidien Vista). The anaesthetist delivering the an-
aesthetic was blind to the BIS index. The anaesthetist was told that the patient 
was light if the BIS exceeded 55, and deep if it fell below 30. BIS was recorded 
each minute following induction to completion of suturing.
Patients were followed up at 3 days, 6 weeks and 3 months using the McGill 
pain questionnaire, a visual analogue pain scale and a present pain intensity 
Likert scale.
Results and discussion: Significant correlations were found between (1) the 
BIS post induction, (2) during the 5-minute epoch following initial incision, and 
pain measures at 6 weeks (r=0.43, p=0.002; r=0.285, p=0.039), but not at 
the other two time points.
The patient sample was divided at a BIS of 50 creating deep and light groups. 
An independent t-test demonstrated significant dif ferences between these 
on Present Pain Intensity (t=2.42, p=0.019) and approaching significance 
on the McGill Pain Questionnaire (t=1.90, p=0.063) and on the VAS (t=1.83, 
p=0.073) at 6 weeks.
This supports the hypothesis that light anaesthesia may allow sensitisation 
to pain at 6 weeks. Why no relationship at 2 days or at 3 months? At 2 days, 
biological variables predominate in influencing pain perception, including an-
algesic dose, so psychological influences were masked. At 3 months most 
patients were pain-free, leaving no scope for significant correlation.
Conclusion: We found a positive relationship between anaesthetic lightness 
and post-operative pain at 6 weeks following breast surgery.
The findings suggest that depth of anaesthesia monitoring and responsive ad-
justment of anaesthetic dose may reduce post-operative pain. They support 
the theory that intra-operative events may be processed by the patient under 
light anaesthesia and have post-operative ef fects despite explicit amnesia.
Reference: 
1. Monk, T. Anesthetic depth is a predictor of mortality. Anesthesiology 2010; 
112:1070-2 
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Does intraoperative opioid influences postoperative opioid 
requirement? A retrospective observational study in 202 
patients submitted to bariatric surgery 

Miguel D.1, Ramos P.1, Cruz F.1, Aguiar J.1, Oliveira J.2, Ferreira C.1

1Centro Hospitalar do Por to, Dept of Anaesthesiology & Intensive Care, 
Por to, Por tugal, 2Centre for the Study of Education, Technologies and Health, 
Poly technic Institute of Viseu, Research and Development Depar tment, 
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Background and Goal of Study: Anaesthesiologist’s armamentarium is now-
adays importantly enriched by opioids with dif ferent pharmacologic proper-
ties. This diversity allows the anaesthesiologist to adapt its practice to the 
characteristics of each patient. 
The aim of this study was to evaluate whether the type of opioid used in the 
intraoperative period has any impact on opioid requirement during the early 
postoperative period following bariatric surgery.
Materials and methods: Af ter approval by the institutional review board, clini-
cal records of 393 patients submit ted to gastric bypass surgery from January 
2010 to May 2015 in a tertiary hospital were audited. Age, gender, American 
Society of Anaesthesiology (ASA) Physical Status Classification, weight, 
height, Obesity Surgery Mortality Risk Score (OS-MRS) and surgery time 
were collected. Intraoperative and early postoperative (Post Anaesthesia Unit 
Care - PACU) analgesic drugs were obtained. Included patients were divided 
into three groups according to the intraoperative administered opioid: fentan-
yl (FG), remifentanyl (RG) and Fentanyl+Remifentanyl (FRG). Postoperative 
analgesic protocol included acetaminophen 1000mg, tramadol 200mg and 
either parecoxib 40mg or ketorolac 30mg in the end of surgery.
Postoperative opioid dose was converted to morphine equivalents and ana-
lysed according to used intraoperative opioid. Statistical analysis was per-
formed using two-way ANOVA and Tukey post-hoc tests with SPSS® version 
23. Statistical significance was considered at p<0.05. 
Results and discussion: A total of 202 (83.8% female) patients were includ-
ed (64 FG, 99 RG and 39 FRG). Average age - 43.22 years old (±10.75); 
Body Mass Index - 44.13 Kg/m2 (±6.30); duration of surgery - 131.49 minutes 
(±39.38). ASA 2 - 20.6%; ASA 3 - 77.5%. OS-MRS Class A - 84; class B - 100; 
Class C - 18. Postoperative opioid requirement: FG - 0.028 mg/Kg (±0.034); 
RG - 0.052 mg/Kg (±0.037); FRG - 0.040 mg/Kg (±0.039). This dif ference was 
significant when comparing F group with R group (p<0.001).
Conclusion(s): In our sample, the use of intraoperative remifentanyl, when 
compared to fentanyl, was related to an increase in the amount of opioid re-
quirement in the PACU. There was no significant dif ference between RG and 
FRG and between FG and FRG. Although the pharmacokinetics of remifen-
tanyl is an advantage in these patients, one should consider the higher opioid 
requirement in the postoperative period. 

01AP14-5
Breast augmentation: minimizing postoperative nausea and 
vomiting: a prospective study 

Vasileiou I.1, Paskovitis A.1, Arampatzi A.1, Rodopoulou S.2, Keramidas E.2

1Central Clinic Athens, Dept of Anaesthesiology, Athens, Greece, 2Kosmesis 
Aesthetic Plastic Surgery Clinic, Central Clinic of Athens, Plastic Surgery, 
Athens, Greece

Background and Goal of Study: The plastic surgery procedure associated 
with the greatest risk of Postoperative Nausea and Vomiting(PONV) is breast 
augmentation (eight to ten times higher than other types of plastic surgery). 
No single agent has been proven completely ef fective against all cases of 
PONV. The purpose of this study is to evaluate the ef ficacy of a specific anti-
emetic protocol that the plastic surgery service applied in breast augmenta-
tion operations. 
Materials and methods: 247 patients who underwent breast augmentation 
with silicone implants from October 2010 to October 2014 were enrolled in 
the study. Using standard monitoring general anesthesia was induced with 
propofol(2mg/kg), fentanyl (2mcg/kg) and rocuronium(0.7mg/kg). Anesthetic 
maintenance was accomplished with total intravenous anesthesia (propofol 
4-10 mg/kg/h, remifentanil 0.25 mcg/kg/min) and nitrous oxide with oxygen 
at 50%.All patients received metoclopramide 10 mg intravenously at the in-
duction and 8mg of ondasetron iv(2 mg at the induction and 6 mg over 30 
minutes). In high risk patients dexamethasone 8mg was administrated at the 
induction. Intergroup comparison of means was performed using unpaired t 



57General Anaesthesiology

01AP14-9
Antiemetic efficasy of TIVA and droperidol in laparoscopic 
cholecystectomy 

Rakanovic D., Sobot Novakovic S., Svraka D., Golic D., Tomic L., 
Grbavac E.
Universit y Clinical Center of the Republic of Srpska, Dept of Anaesthesiology 
& Intensive Care, Banjaluka, Bosnia and Herzegovina

Background and Goal of Study: Postoperative nausea and vomiting (PONV) 
is one of the most common complications of general anesthesia for laparo-
scopic cholecystectomy. Dif ferent antiemetic agents are used to reduce the 
incidence of PONV. The study compares whether the combination of anti-
emetic measures (TIVA + DHBP) reduces the incidence of PONV in the first 
24 hours af ter surgery.
Materials and methods: The study included 61 patients (ASA I and ASA II) 
aged 18-70 years. Patients were anesthetized with propofol total intravenous 
anesthesia (TIVA) and randomly divided into two groups - TIVA (group T, n = 
31) and TIVA + DHBP (group TD, n = 30). In TD group droperidol was admin-
istered in dose of 0.625 mg. The incidence of PONV was followed by the first 
24 hours af ter surgery.
Results and discussion: Twenty three (37%) patients included in the study 
had PONV, 13 (41%) in group T and 10 (33%) in group TD. Using Pearson’s 
chi-square test with Yeats correction (χ2 = 0.18388, p = 0.6681), it was found 
that the dif ferences between the two groups were not statistically significant. 
The incidence of PONV by intervals were 32.3% in T group and 20% in TD 
group in the first hour af ter surgery, 29% and 23.3% in 1-6h interval, and 
19.4% and 23.4% in 6-24h interval af ter surgery. Statistically significant dif fer-
ences in the incidence of PONV among intervals have not been found (p = 
0.43, p = 0.83, p = 0.95).
Conclusion(s): TIVA with propofol significantly reduces the incidence of post-
operative nausea and vomiting as compared to other techniques in general 
anesthesia. According to the results of our study, droperidol combined with 
TIVA shows no further reduction of incidence of PONV af ter laparoscopic cho-
lecystectomy.

01AP14-10
Comparing analgesic requirements af ter a non-opiate 
anesthesia and an opiate anesthesia in breast cancer patients: 
a prospective randomized, double-blinded, controlled trial 

Saxena S., Hontoir S., Gatto P., Sosnowski M.
Jules Bordet Institute, Dept of Anaesthesiology, Brussels, Belgium

Background and Goal of Study: Opioids provide an excellent analgesic ef-
fect peri-operatively, however, like every drug, not without side-ef fects. Post-
operative complications, such as respiratory depression, post-operative nau-
sea and vomiting, pruritus, dif ficulty voiding and ileus are well known.
In this study, analgesic requirement was examined af ter patients received opi-
ate anesthesia and non-opiate anesthesia. 
Materials and methods: A randomized controlled trial containing two groups 
with each 33 breast cancer patients undergoing a mastectomy or lumpectomy 
associated with a total axillary dissection was conducted between 29/09/2014 
and 09/07/2015 at the Jules Bordet Institute, Brussels.
Per-operative non-opiate analgesia was obtained by combining clonidine (0.2 
mcg/kg), ketamine (0.3 mg/kg) and lidocaine (1.5 mg/kg). An extra bolus of 
ketamine (0.2mg/kg) was given if necessary.
Opiate analgesia was obtained via a combination of remifentanil TCI, ketamine 
(0.3 mg/kg) and lidocaine (1.5 mg/kg). 
Both groups received IV paracetamol (1000mg/6h) and IV diclofenac 
(75mg/12h). 
Patients received a PCA (patient-controlled analgesia) pump for breakthrough 
pain during the first 24 hours post-operatively. 
Clinical characteristics and post-operative piritramide consumption were as-
sessed during the first 24 hours post-operatively.
Non parametric Wilcoxon test was used to compare postoperative piritramide 
consumption.
Results and discussion: Data were lacking for two patients in the non-opiate 
group. A total of 64 patients were included in the study. The total piritramide 
usage 24 hours post-operatively was 8.1 (2.0-14.5) mg in the non-opiate 
group and 13.1 (6.0-16.0) mg in the opioid group. The dif ference observed 
was statistically significant. (P<0.05) Thus, these values show that patients in 
the non-opiate group require less analgesics. 

Conclusion(s): Non-opiate anesthesia is safe in breast cancer surgery. 
Patients require less analgesics 24 hours af ter a non-opiate anesthesia than 
af ter an opiate anesthesia. 

01AP14-11
Pre-anesthetic administration of single-dose dexmedetomidine 
does not reduce postoperative fentanyl demand af ter 
gynecological laparotomy 

Lee S., Lee K.-Y., Yoo B., Lee W.Y., Yon J.H.
Inje Universit y Sanggye Paik Hospital, Dept of Anaesthesiology & Pain 
Medicine, Seoul, Korea, Republic of

Background and Goal of Study: This prospective, randomized, double-
blind, controlled study was designed to assess whether pre-anesthetic ad-
ministration of dexmedetomidine reduce postoperative opioid consumption in 
patients receiving patient-controlled fentanyl af ter gynecological laparotomy.
Materials and methods: Af ter approval of IRB and writ ten informed consent, 
thir ty-four patients scheduled for elective gynecological laparotomy were 
randomly assigned to receive normal saline (group N) or dexmedetomidine 
1 µg/kg (group D) 10 min before induction of anesthesia. Patients used a 
patient-controlled analgesia (PCA) device to receive fentanyl for postoperative 
24 hours. We recorded total cumulative fentanyl consumption, VAS for pain 
and the use of rescue analgesic drug at 30 m, 6 h and 24 h af ter start of PCA. 
Patient’s satisfaction for pain control, other side ef fect (nausea, thirsty, seda-
tion score) were recorded for corresponding time. 
Results and discussion: There were no significant dif ferences between 
groups in cumulative fentanyl consumption, pain score, and usage of addi-
tional analgesic drug (Table 1). The incidence of side-ef fects did not dif fer 
between the groups. Both group show similar SBP and DBP af ter anesthesia 
induction, whereas HR in group D showed significant lower than group N at 
10 min af ter anesthesia induction (P=0.0002).

 Group N (n=18) Group D (n=16) P-value

Fentanyl dose (ug/kg) 30 min 0.78±0.49 0.80±0.28 0.902

 6 hrs 3.73±1.21 3.27±1.10 0.255

 24 hrs 6.58±2.58 6.26±2.29 0.710

 Total 11.10±3.21 10.34±2.93 0.477

VAS for pain (100 mm) 24 hrs 40 (20-62) 35 (10-58) 0.315

Usage of additional drug 8 6 0.681 
(Odds 1.32)

Satisfaction for pain control 7 (3-10) 7 (4.25-9) 0.958

[Results of primary outcomes]

All data are expressed as mean±SD or number of patient or median (5th and 
95th percentile). 

Conclusion(s): Administration of single dose dexmedetomidine (1 µg/ kg) 
given 10 min before anesthesia induction does not reduce postoperative fen-
tanyl consumption of PCA and pain score in patient undertaken gynecological 
laparotomy.
Reference: 
Unlugenc H, Gunduz M, Guler T, Yagmur O, Isik G. The ef fect of pre-
anaesthetic administration of intravenous dexmedetomidine on postoperative 
pain in patients receiving patient-controlled morphine. Eur J Anaesthesiol 
2005;22:386-91. 
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Comparison of opioid free anaesthesia with opioid anesthesia 
on postoperative shivering in morbidly obese patients 
scheduled for bariatric surgery 

Persyn J.1, Mulier J.2, Van Lancker P.2

1UGent, Dept of Anaesthesiology, Gent, Belgium, 2AZ Sint Jan Brugge-
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Introduction: Post-anaesthetic shivering (PAS) occurs frequently. The prima-
ry cause is believed to be peri-operative hypothermia caused by anaesthetic 
induced vasodilatation and inhibition of thermoregulation while exposed to 
a cold environment. Research has shown that several drugs including the 
opioids meperidine and tramadol, clondine, dexmedetomidine, ondansetron 
and ketamine treat and prevent shivering by reducing the shivering threshold 
temperature. In addition, several studies concluded that patients had signifi-
cant less shivering and less discomfort of feeling cold when given opioid free 
anaesthesia. This trial tries to verify whether opioid free anaesthesia (OFA) has 
a significant impact on loss in core temperature and subsequent shivering, as 
compared to opioid anaesthesia (OA). 
Method: 50 patients undergoing bariatric surgery were randomly assigned to 
either the OFA group (n=25) or the OA group (n=25). Core body temperature 
was registered with the Spot On system with an interval of 15 minutes. The 
period and intensity of shivering was documented by specified members in 
the recovery room. 
Results: No dif ferences were observed between OFA and OA in terms of 
mean temperature decrease (temperature pre-induction minus temperature 
extubation divided by length of procedure -T-test - equal variances: p>0.05). 
However dif ferences were seen in the occurrence of post-operative shivering. 
In the OA group 12 out of 25 patients shivered, as compared to 1 out of 25 in 
the OFA group. Binary logistic regression showed opioid-use as a predictor of 
shivering (p=0.005). The odds ratio of shivering in the OA group was 22.154. 
Other variables, as the mean core body temperature decrease, length of pro-
cedure, age and weight did not have an influence on PAS (p>0.05) .
Conclusion: A significant (p<0,005) dif ference in post-anaesthetic shivering 
was found between OFA and OA groups (1/25 versus 12/25 resp), which could 
not be related to the intra- and peri-operative drop in core body temperature. 
No other variables were statistically linked to provoke shivering in this study. 

01AP15-1
The effect of intravenous s-ketamine on the MAC of 
sevoflurane, preliminary results 

Plöchl W., Hamp T., Krammel M., Weber U., Stefaniak J.
Medical Universit y of Vienna, Dept of Anaesthesiology & Intensive Care, 
Vienna, Austria

Background and Goal of Study: S-Ketamine is commonly used to reduce 
opioid consumption during general anaesthesia. Ketamine also reduces the 
minimum alveolar concentration (MAC) of volatile anaesthetics in animals.1 
However, it is not yet determined, if this is also the case in humans. Alterations 
of MAC are of major importance and must be considered by clinicians provid-
ing inhalational anaesthesia. Therefore, we investigated the ef fect of dif ferent 
doses of S-ketamine on the MAC of sevoflurane in humans. 
Materials and methods: So far, we included 30 adult ASA 1-3 patients aged 
30-65 years who received general anaesthesia for elective surgery with a skin 
incision of at least 3cm at the trunk. We induced anaesthesia with the mul-
tiple deep breath inhalational technique with 8% sevoflurane in oxygen. We 
inserted a laryngeal mask airway, decreased the sevoflurane concentration 
to a predefined level and held it constant for at least 15 minutes. At the same 
time, we administered a bolus dose of either s-ketamine 1 mg kg-1 (high dose 
ketamine group) or s-ketamine 0.5 mg kg-1 (low dose ketamine group) or pla-
cebo (0.9% saline, placebo group), followed by a continuous infusion of the 
same amount per hour. An independent examiner observed patient’s reaction 
to skin incision (movement vs. no-movement) and we calculated the MAC of 
sevoflurane in each group using Dixon’s up and Down titration method. In ad-
dition, we recorded the Bispectralindex (BIS) and the occurrence of adverse 
events such as hallucinations or signs of intraoperative awareness postopera-
tively in the recovery area. 
Results and discussion: Based on our preliminary results, ketamine reduces 
the MAC of sevoflurane compared to placebo. The MAC in the high dose ket-
amine group was 0.5% sevoflurane, in the low dose ketamine group the MAC 
was 1.1% and in the placebo group it was 2.0 % . The BIS at skin incision was 

higher in the ketamine groups (high dose ketamine group mean BIS 76, low 
dose ketamine group 77) compared to the placebo group (mean BIS 44). No 
adverse events were recorded. 
Conclusion: Our study demonstrates that s-ketamine, given in clinically used 
doses, decreases the MAC of sevoflurane whereas it increases the BIS. The 
optimal parameter for guidance of anaesthetic depth for sevoflurane anaes-
thesia in combination with s-ketamine needs further investigation.
Reference: 
1. Laskowski K et al. A systematic Review of intravenousketamine for 
postoperative analgesia. Can J Anaesth 2011 58 (10); 911-23 
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Wash-in and wash-out times required to reach the target 
concentration of sevoflurane in a lung model: according 
to anesthetic machines (Primus®, Perseus® and Zeus®) and 
fresh gas flow 

Shin H.W., Yu H.N., Bae G.E., Lim H.H., Choi S.U., Park J.Y.
College of Medicine, Korea Universit y, Dept of Anaesthesiology & Pain 
Medicine, Seoul, Korea, Republic of

Background and Goal of Study: To compare wash-in and wash-out times 
that were required to reach target concentrations of sevoflurane according 
to type of anesthesia machines (AM) and fresh gas flow rate (FGF) in a lung 
model.
Materials and methods: Sevoflurane wash-in and wash-out times were mea-
sured on 3 AMs [Primus®, Perseus®, or Zeus®(F, fresh gas mode)] using 3 
FGF (0.5-, 1-, or 3-L/min), and Zeus®(A, auto-mode) with 100% O2. AMs were 
connected to Test lung®, and sevoflurane was set at a 6% vaporizer set ting in 
the Primus®, Perseus®, and Zeus®(F) or at a target end-tidal set ting of 4.0% in 
the Zeus®(A) with mechanical ventilation. Time to reach 4% sevoflurane con-
centration was measured during wash-in from 0% to 6% [Primus®, Perseus®, 
Zeus®(F)] or 4% [Zeus®(A)]. Time to reach 1% sevoflurane concentration was 
measured during wash-out from 4% to 0%. 
Results and discussion: With dif ferent FGF rates in same type of AM, wash-
in and wash-out times shortened with the increasing FGF rates (P <0.05). 
Wash-in and wash-out times was shorter in the order of Perseus®, Primus®, 
and Zeus®(F) in all FGF groups (P <0.05) excepted for wash-out time using 
0.5-L/min for which order was Perseus®, Zeus®(F) and Primus® (P <0.05). For 
both Zeus® modes, wash-in time in Zeus®(A) was shorter in FGF rate 0.5- and 
1-L/min groups of Zeus®(F), but longer in FGF rate 3-L/min group of Zeus®(F) 
(P <0.05). Wash-out time in Zeus®(A) was shorter than that of Zeus®(F) in all 
of FGF groups (P <0.05).
Conclusion(s): Rapid changes of target sevoflurane concentration were as-
sociated with high FGF rate, use of blower-driven ventilator, small internal 
breathing volume, absence of a decoupling system, and proximal fresh gas 
inlet to patient of AM. 
References;
1. Kern D, Larcher C, Basset B, Alacoque X, et al. Inside anesthesia 
breathing circuits: time to reach a set sevoflurane concentration in toddlers 
and newborns: simulation using a test lung. Anesth Analg. 2012; 115: 310-4.
2. Struys MM, Kalmar AF, De Baerdemaeker LE, et al. Time course of 
inhaled anaesthetic drug delivery using a new multifunctional closed-circuit 
anaesthesia ventilator. In vitro comparison with a classical anaesthesia 
machine. Br J Anaesth. 2005; 94: 306-17.
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01AP15-3
Effect of sevoflurane versus desflurane in lung function tests 
in patients undergoing abdominal wall surgery under regional 
anesthesia and sedation with spontaneous ventilation through 
laryngeal mask 

Alday Muñioz E., Gomez Rice A., Muñoz Martinez M., Mata Mena E., 
Planas Roca A.
Hospital La Princesa, Dept of Anaesthesiology & Intensive Care, Madrid, Spain

Background and Goal of Study: Desflurane increases airway resistance 
during mechanical ventilation compared to sevoflurane. There are no stud-
ies comparing the ef fect of sevoflurane and desflurane in lung function tests 
af ter surgery. The main objective of the present study was to compare the 
dif ferences between both agents in lung function, evaluating the dif ference 
between forced expiratory value in the first second (FEV1), measured at base-
line and 30 minutes af ter surgery for abdominal wall surgery under regional 
anesthesia and sedation LMA with spontaneous ventilation. 
Materials and methods: Forty two patients were included in this observa-
tional study. Af ter arriving to the operating room, a basal spirometry was per-
formed. A dose of propofol (1.5-2 mg/ kg) was administered and a LMA was 
inserted. Af ter recovering spontaneous ventilation, sevoflurane or desflurane 
were administered at 0.5-1 MAC. Af ter, an ultrasound-guided regional block 
was performed: an ilioinguinal and hiliohipogastric block for inguinal hernias, 
an a block of the rectus sheath for umbilical hernias. Use of neuromuscular 
blockers or a dose of fentanyl over 2µg/kg were exclusion criteria.
A new spirometry was performed 30 and 120 minutes af ter surgery. 
Dif ferences between basal FVC, FEV1, FEV1/FVC and FEF 25-75%. and 30 
and 120 minutes af ter surgery were compared in the sevorane and the des-
flurane group. Time until recovery af ter sevorane or desflurane interruption 
was also compared.
Statistical analysis was performed with student`s t, ANOVA, or Mann Whitney 
test, when appropriate.
Results and discussion: 21 patients received sevorane and 21 desflurane. 
Basal characteristics were similar in both groups. Sevoflurane showed sig-
nificantly bet ter values in FEV1/CVF values at 30 and 120 minutes postopera-
tively and in the decrease of FEF 25-75% at 120 minutes af ter surgery . These 
dif ferences were 2.8%, 5.2%, and 13.2%, respectively. 
Time until recovery was significantly lower in the desflurane group (mean 5 
min vs 10 min).
Conclusion(s): The present results suggest a probable broncoconstrictor 
ef fect of desflurane compared with sevorane, that remains in the first hours 
of the postoperative period . Further studies in susceptible population like 
patients with bronchial reactivity disease or severe obstructive pulmonary dis-
orders should be developed. 
References: 
1. Gof f Mj et al Anesthesiology 2000; 93: 404-408
2. Kim YS; et al. Acta Anaesthesiol Scand 2015; 59: 788-795 

01AP15-4
Quantifying volatile agent waste by analyzing excess fresh 
gas flow 

Tollinche L.1, Tan K.S.2, Oskar S.1, Tan A.1

1Memorial Sloan Ket tering Cancer Center, Dept of Anaesthesiology & 
Intensive Care, New York, United States, 2Memorial Sloan Ket tering Cancer 
Center, Epidemiology and Biostatistics, New York, United States

Background: In a climate of cost containment, it is critical to analyze and 
optimize all perioperative variable costs. Fresh gas flow is one important vari-
able that determines utilization of volatile agents and can be tightly controlled 
by the anesthesia provider. Manufacturers of inhalational agents have recom-
mendations for minimum gas flow for their respective agents. Any gas flow 
above these recommendations is considered misuse and leads to unneces-
sary expense. The purpose of this study was to characterize and quantify the 
excess use of inhalational agents by analyzing fresh gas flow rates for long 
duration cases.
Methods: Over a span of three months, operating room records were ana-
lyzed for all procedures lasting greater than 4 hours. End tidal inhalation agent 
percentage for Sevoflurane and Isoflurane and fresh gas flows were analyzed. 
303 unique patients with at least 4 hours of anesthesia time were included. 
Analysis excluded the first and last 30 minutes of all anesthetics to account 
for need for higher gas flows during induction/emergence of anesthesia. 152 

patients received sevoflurane alone. 33 patients received isoflurane alone. 
107 patients received both isoflurane and sevoflurane and were included in 
sevoflurane group given the higher gas flow needs of sevoflurane. 11 patients 
received neither agent and were excluded from analysis. We proceed with 
n=292 unique patients. (259 in Sevo, 33 in iso) We used the two-sided one 
sample t-test set ting 2ml/min as the null for sevo and 1ml/min as the null for 
iso; we ran analysis using a nonparametric test that didn’t require the fresh 
gas flow to be normally distributed-- the two-sided one-sample Wilcoxon rank-
sum test: p=value<0.0001.
Results: The results of our study revealed a sevoflurane (n=259) mean fresh 
gas flow (l/min) 2.55 (95%CI, 2.45-2.66)--significantly dif ferent from null of 2ml/
min:p<0.0001. Isoflurane (n=33) mean fresh gas flows (l/min) 2.33 (95%CI, 
2.00-2.66)--significantly dif ferent from null of 1l/min:p<0.0001.
Discussion: Pursuant to manufacturer recommendations, the anesthesia pro-
viders delivered fresh gas flows at least 28% higher than necessary for sevo-
flurane and at least 130% greater than necessary for isoflurane anesthetics. 
This is an area where cost reduction can be readily achieved. Future plans to 
realize a reduction in inhalational agent utilization include 
(1) education of the benefits of diminishing fresh gas flows and 
(2) instituting a low fresh gas flow policy. 

01AP15-5
Effect of N2O and wash-in rates on desflurane usage during 
automated gas control (AGC) with the FLOW-i 

De Medts R.1, Hendrickx J.F.A.1, Caret te R.1, De Wolf A.M.2

1OLV Hospital, Dept of Anaesthesiology & Intensive Care, Aalst, Belgium, 
2Feinberg School of Medicine, Nor thwestern Universit y, Dept of 
Anaesthesiology, Chicago, Illinois, United States

Introduction: AGC®, the FLOW-i’s automated low flow system (Maquet, 
Solna, Sweden), exponentially decreases fresh gas flow (FGF) to 300 mL/min; 
it also of fers a choice of speeds to wash-in the inhaled agent (1). We hypoth-
esized N2O use or a lower speed reduces desflurane usage (Vdes).
Methods: Af ter obtaining IRB approval and patient (pt) consent, 84 ASA I -II 
patients undergoing abdominal surgery were randomly assigned to 1 of 6 
groups (n=14 each), depending on carrier gas (O2/air or O2/N2O) and speed 
(2, 4 or 6) to at tain the end-expired desflurane target % (FAtdes), resulting in 
groups Air2, Air4, Air6, N2O2, N2O4 and N2O6. 
Before induction, we preselected the target inspired O2 % (FIO2=35%), carrier 
gas and FAt des, the lat ter by increasing FAt until the age adjusted minimum 
alveolar concentration (MAC) read 1.3. AGC was activated af ter securing the 
airway. Besides patient demographics, the following data were collected ev-
ery 5 sec up to 60 min: FGF, Vdes, FAdes, FAN2O, FIO2 and MAC. Groups 
were compared using ANOVA; data are presented as average and standard 
deviation. 
Results: See Fig 1 and 2. For technical reasons, 4 pts were excluded (N2O2 
=1, N2O4 =2, N2O6 =1). Pt demographics did not dif fer. FGF followed the 
previously described pattern (1). Af ter 10 min, Vdes in all N2O groups was 
identical and always lower than in any of the air groups; speed did not af fect 
Vdes af ter 10 min (Fig 1). Dif ferences between air groups disappeared af ter 
60 min (Fig 1). MAC rose faster in the N2O groups (Fig 2).

[Figure 1]
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[Figure 2]

Conclusion: Depending on speed, Vdes with AGC at 1.3 MAC af ter 1 h in 
O2/air and O2/N2O ranges between 20-24 and 7-9 mL, respectively (p>0.05) . 
Speed only af fects Vdes with O2/air, and is time dependent. N2O causes MAC 
to rise faster and decreases Vdes by 62% (all data combined).
Reference: 
1. Caret te R/ J Clin Monit Comput. 14/6/2015, pp 1-6. PMID: 26072157 

01AP15-6
The effects of low and minimal flow sevoflurane anesthesia 
on hepatic and renal functions 

Gecaj-Gashi A.1, Nikolova-Todorova Z.2, Hashimi M.1, Uka S.1, Zilberman P.3, 
Sada F.1

1Universit y Clinical Center of Kosovo, Dept of Anaesthesiology & Intensive 
Care, Prishtina, Kosovo, Republic of, 2Universit y Clinical Center of Skopje, 
Dept of Anaesthesiology & Intensive Care, Skopje, Macedonia, the Former 
Yugoslav Republic of, 3Hadassah Medical Center, Dept of Anaesthesiology, 
Jerusalem, Israel

Background and Goal of Study: The safety of low-flow and minimal flow 
sevoflurane anesthesia, during which compound A is formed by sevoflu-
rane degradation, in humans has been questioned because compound A is 
nephrotoxic in rats. There are many controversial studies with data regarding 
nefrotoxicity and hepatotoxicity but is not registered even a single case in 
humans. 
The purpose of this study is to compare the ef fect of moderate duration high 
flow versus low and minimal flow sevoflurane anesthesia on hepatic and renal 
functions.
Materials and methods: One hundred four patients, ASA physical status I-II, 
aged 18-65, weighing between 50-100kg, scheduled for elective maxillofacial 
surgery under general anesthesia that was expected to last from 1-4 hours, 
were enrolled in this prospective, randomized, double-blinded study. Patients 
were randomly allocated in three groups: group HF n=34 using High Flow 
(4.0L/min), group LF n=34 using Low Flow (1.0L/min) and group MF n=34 
using Minimal Flow (0.5L/min) anesthesia with sevoflurane. Peripheral blood 
samples were taken for laboratory analysis before operation, 2 hours and 2 
days af ter operation, for evaluation of renal and liver function through, blood 
urea (BUN), serum creatinine, aspartate aminotransferase (AST), alanine ami-
notransferase (ALT), lactate dehydrogenase (LDH), total bilirubin, and total 
protein, albumin, glycemia, K, Na and Ca.
Results and discussion: There were no significant dif ferences between 
groups with respect to demographic data, ASA score and duration of anes-
thesia.
The dif ference between the mean value of glycemia, AST, ALT,LDH, total and 
direct bilirubine, total proteins and albumins in three groups 2 days af ter op-
eration, was statistically insignificant ( p = 0.246, p=0.191 p=0.061, p=0.011, 
p=0.073, p=0.155, p=0.200, respectively, p=0,041476).
There was no significant dif ference between groups regarding to mean val-
ues of BUN and serum creatinine (p=0.096, p=0.717), and K (p>0.05), Na 
(p=0.594) and Ca (p>0.05).
Conclusion(s): These findings suggest that low and minimal flow sevoflurane 
anesthesia has no significant ef fects on hepatic and renal functions. 

01AP15-7
Even lower is possible: impact of flow rate on safety issues 
in low flow anaesthesia 

Ozden Omaygenc D.1, Kepekci A.B.2, Telli S.3, Karaca I.O.4, Yucepur S.5, 
Ozenc E.6

1Yedikule Pulmonary Diseases and Thoracic Surgery Ed. and Research 
Hospital, Dept of Anaesthesiology, İstanbul, Turkey, 2Meltem Hospital, Dept 
of Anaesthesiology & Intensive Care, Istanbul, Turkey, 3Istanbul Universit y, 
Dept of Anaesthesiology, Istanbul, Turkey, 4Istanbul Medipol Universit y, 
Depar tment of Cardiology, Istanbul, Turkey, 5Suluova State Hospital, Dept of 
Anaesthesiology & Intensive Care, Amasya, Turkey, 6Haseki Ed. and Research 
Hospital, Dept of Anaesthesiology & Intensive Care, Istanbul, Turkey

Goal of Study: We aimed to assess the ef fect of dif ferent flow rates of low flow 
fresh gas mixtures on hemodynamic state, gas exchange parameters and 
recovery time during general anaesthesia of urogenital system operations in 
a single tertiary centre. 
Materials and methods: Sixty-two ASA Class I or II patients were enrolled 
for this study. The whole study population to whom low flow anaesthesia had 
been administered were subsequently gathered in three distinct -A, high flow, 
B, low flow, C, minimal flow- groups. Following induction, in Group A and B, 
40% O2, 60% N2O and 2% sevoflurane and in Group C, 60% O2, 40% N2O 
and 2% sevoflurane mixtures were given in anaesthesia maintanence with a 
flow rate of 4 l/min for 10 minutes. Thereaf ter, flow rate was reduced to 2 l/
min, 1 l/min and 0.5 l/min in Groups A, B and C, respectively. Hemodynamic 
data before and during anaesthesia, additionally, gas exchange and blood 
gas analysis parameters at 30th minute and before cessation of anesthesia 
were recorded. Recovery period was observed by a second physician and 
times of interest were noted. 
Results: Demographic characteristics were similar among study groups. Data 
regarding vital signs, gas exchange and blood gas analysis at the 30th min-
ute and prior to cessation of anesthesia were noted and most of the param-
eters were comparable. As expected, oxygenation parameters in blood gas 
analysis were significantly higher in group C during (pO2, mmHg, 168.6±43.9 
vs 165.4±39.9 vs 245.5±51.5, p<0.001; SaO2, %, 98.6±1.1 vs 98.3±1.2 vs 
99.2±0.9, p=0.019) and at the end of operation (pO2, mmHg, 165.6±41.8 
vs 152.7±64.3 vs 227.9±46.7, p<0.001; SaO2, %, 98.1±1.4 vs 98.1±1.2 vs 
98.8±1.1, p=0.028). Aside from this, during operation, inspiratory sevoflurane 
levels were significantly higher in Group A (1.7±0.6 vs 1.3±0.3 vs 1.3±0.3, 
p=0.043). There were no significant dif ferences between the groups in terms 
of recovery data. 

 Group A 
(n=21)

Group B 
(n=20)

Group C 
(n=21)

p value

Time to spontaneous 
breathing (min)

0.8±1.2 1.2±1.7 1.4±1.5 0.210

Time to extubation 
(min)

3±2.4 4.1±2.5 4.9±3.7 0.113

Time to eye opening 
(min)

6.8±4.5 7.3±3.6 8.2±3.5 0.500

Time to verbal 
response (min)

9±5.5 8.8±3.9 10±3.8 0.518

Time to reach a 
Modified Aldrete Score 

of 9 or 10 (min)
13.7±6.8 13.6±5.2 14.8±4 0.717

[Table 1]

Conclusion: Limiting the flow rate of gas mixture to 0.5 l/min in low 
flow anesthesia maintanence may facilitate reduced utilization of volatile 
anesthetics without a compromise in hemodynamic status and recovery 
process. 
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01AP15-8
Nitrous oxide reduced a required dose of remifentanil during 
low flow sevoflurane anesthesia 

Adachi Y.1, Shiota N.2, Satomoto M.3, Nakazawa K.1, Makita K.3

1Tokyo Medical and Dental Universit y, Dept of Intensive Care, Tokyo, 
Japan, 2Tokyo Medical and Dental Universit y, Dept of Anaesthesiology & 
Intensive Care, Tokyo, Japan, 3Tokyo Medical and Dental Universit y, Dept of 
Anaesthesiology, Tokyo, Japan

Background: Nitrous oxide (N2O) of fers suf ficient analgesic ef fect during 
general anesthesia. One of disadvantages for using N2O is environmental pol-
lution as a greenhouse gas. Previous studies demonstrated that N2O could 
reduce the dose of anesthetics and analgesics; however, large amount of 
N2O would devastate a sparing ef fect. The aim of current investigation was to 
evaluate the saving ef fect of N2O during low flow general anesthesia.
Methods: We retrospectively analyzed 20 cases of general anesthesia man-
aged in the operation room of municipal hospital. The laparoscopic surgeries 
including appendectomy, cholecystectomy and colectomy were reviewed. All 
patients were induced using propofol, fentanyl and rocuronium, and the tra-
cheas were intubated. The anesthesia was maintained with sevoflurane and 
remifentanil with or without N2O (Air or 70% N2O). Total fresh gas flow was set 
at under 1 l/min. During the preparation of laparoscopic procedures including 
the surgical port placement, the depth of anesthesia was appropriately modi-
fied and thereaf ter, the depth was maintained. The mean values of dose and 
concentration of drugs were compared using Wilcoxon Rank-sum test.

Control Group 
(Oxygen with air)

Nitrous oxide group 
(Oxygen with 70% nitrous oxide)

Age (yr) 53.9 ± 28.7 64.8 ± 20.0

Sex (m:f) 8/2 8/2

Height (cm) 165 ± 9.4 164 ± 6.9

Weight (kg) 62.3 ± 11.6 61.7 ± 10.3

Anesthesia time (min) 140 ± 67.3 150 ± 54.0

Operation time (min) 104 ± 52.4 108 ± 53.5

Average concentration of 
sevoflurane (%) 0.80 ± 0.39 0.67 ± 0.14

Average rate of remifentanil 
(μg/kg/min) 0.33 ± 0.082 0.19 ± 0.054 *

Data are expressed as mean ± SD. *: P<0.001 vs. control group

[Table. The demographic data]

Results and discussion: N2O slightly reduced the maintenance concentra-
tion of sevoflurane from 0.80% to 0.67% and significantly reduced the required 
dose of remifentanil from 0.33 to 0.19 µg/kg/min (P <0.001). In Japan, the 
price of 1-ml sevoflurane is 0.36 Euro, 1 µg of remifentanil is 0.0098 Euro and 
1 l of N2O is 0.065 Euro. Thus, when the body weight of patient is larger than 
33 kg, the use of N2O can reduce the cost of general anesthesia.
Conclusion: There would be a plenty of social limitations, however, the an-
esthesia for overweighed patients would raise the cost of general anesthesia 
without N2O. The use of N2O might be useful in low flow anesthesia.
References: 
1. Liu N, et al. Br J Anaesth 2014; 112: 842-51.
2. Sun R, et al. Cochrane Database Sys Rev 2015; 11: CD008984.
3. Nakada T, et al. J Anesth 2010; 24: 832-7. 

01AP15-9
Absorption and desorption characteristic of anesthetic xenon 
on silver exchanged zeolites 

Sheth V., Rit ter A.
Stevens Institute of Technology, Biomedical Engineering, Chemistry and 
Biological Sciences, Hoboken, United States

Background and Goal of Study: Advances in xenon recovery will allow future 
improvement in the cost ef ficiency of xenon anesthesia. The developments 
of on-line adsorption systems which can reclaim xenon to purity and for the 
ef ficient future use on desorption to retain the full clinical benefit of xenon 
anesthesia. 
Methods and results: Nano-sized zeolites as a novel absorbent were investi-
gated targeting xenon separation from exhaled gas stream by adsorption. The 
silver exchanged zeolites synthesized as micro porous absorbents on which 
the gas response characteristics were examined to study the absorption ca-
pabilities of zeolites. The results obtained by simulation indicated that Silver 
exchanged zeolites (Ag-ETS-10) has stronger absorption capacity for xenon 
than for any other gases at low partial pressures due to high selectivity. This 
great af finity of this adsorbent for xenon is at tributed to the presence of silver 
nano-particles, which grow on the surface of the molecular sieve af ter heat 
treatment of Ag exchanged material.
Xenon was recovered by thermal desorption at 300 C with helium purge. The 
xenon concentration in the extracted gas was extremely dependent on the 
high purge gas flow-rate and having consuming lot of energy. Thus, it was 
possible to obtain a gas mixture greatly enriched in xenon with a reasonably 
low content of oxygen for future use.
Conclusion(s): This recovered anesthetic xenon on desorption will be at trac-
tive for two broad applications: (1) Xenon know inert gas will be the anes-
thetic agent of choice for large fraction of millions of surgical procedures that 
are performed each year in the United States on patients with cardiovascu-
lar conditions (2) because of fewer complications with rapid induction and 
emergence, xenon anesthesia can reduce patient time in hospitals, with large 
benefits to healthcare costs. 

01AP15-10
Efficiency of consumption of anaesthetic agents within 
the department, while using low flow circle anaesthesia 

Anatolyeva M., Kumar N.
NHS Grampian, Dept of Anaesthesiology, Aberdeen, United Kingdom

Background: It is important to use circle breathing systems for the delivery of 
volatile anaesthesia in a safe, ef ficient and cost ef fective manner. The implica-
tions are environmental pollution and the cost of anaesthetic agents. 
Methods of study: A.To interrogate Drager anaesthetic machines in the 
main theatres, Aberdeen Royal Infirmary(ARI), over the period of 2 weeks in 
February 2015 and to get a snap-shot of information like: duration of the case, 
gases used, amount of carrier gases used, fresh gas flow rate (FGF, L/Min), 
volatile agent consumption(mls), volatile agent uptake(mls), per case. 
B.To calculate the Volatile Ratio(VR) - agent consumption:agent uptake, i.e. 
what is evaporated:what is consumed by the patient and eventually absorbed 
by soda lime. The higher the Volatile Ratio is, the more inef ficient usage of 
agents during the case.
C.To compare the collected data with the proposed standards[1]: 75% of an-
aesthetics with a duration less than 1 hour to have a VR
less than 3, 75% of anaesthetics with a duration more than 1 hour to have a 
VR less than 2.
D.To identify suggestions for improvement, with potential to carry Phase II 
Audit.
Results: In total, 230 anaesthetic cases were interrogated. Cases lasting less 
than 1 hour, or 1 hour sharp constituted 77 out of 230, and 153 cases lasted 
longer than 1 hour. Out of 77 short cases, VR was less or equal 3 only on 29 
occasions, which is 37.66% in the group. Out of 153 longer lasting cases, 
VR was less or equal 2 on 41 occasions, which is 26.8% in this group. The 
correlation of VR with FGF was also identified. These data were re-audited in 
September 2015 - 80 cases considered, 28 short and 52 long cases. Out of 
28 short cases VR was less or equal 3 on 17 occasions(60.7%), out of 52 long 
cases VR was less or equal 2 on 14 occasions(26.9%). 
Conclusion(s): Overall, the ef ficiency of consumption of anaesthetic gases 
did not meet the proposed standards and suggestions for improvement were 
made: reminder to use low flow circle anaesthesia, with FGF of 1L/min or 
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less, also advise would be to set vapouriser to 2 times desired end-tidal agent 
concentration initially, so the desired concentration of the agent is reached 
very rapidly. 
On re-auditing there was an improvement in the managing short cases.
We would encourage anaesthetists to review log-books on anaesthetic ma-
chines for self-learning.
Reference: 
http://www.draeger.com/sites/assets/PublishingImages/Generic/sidebar-
teaser/MEA/how-low-can-you-flow.pdf 
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in Belgium: results of a nationwide questionnaire survey 
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Background and Goal of the Study: Traditionally, an open breathing system 
without gas scavenging is used for induction with volatile agents in pediatric 
patients. 
However, multiple adverse health outcomes are linked to occupational expo-
sure to waste anesthetic gases (WAG). As a consequence, WAG scavenging 
has gained importance and it is advised to take measurements of WAG con-
centrations (WAGC) in the operating room (OR).
Hence, the aim of this survey was to investigate the application of gas scav-
enging during mask induction in pediatric anesthesia and the practice of 
WAGC measurement.
Materials and methods: In May 2015, the chairmen of all 94 Belgian depart-
ments of anesthesiology were invited by email to participate in a web-survey. 
Af ter 4 reminders, the remaining non-responders received an identical writ ten 
questionnaire by post. Descriptive statistics were used to summarize numeric 
responses. 
A chi-square test for independence was performed to test for possible as-
sociation between the use of gas scavenging (yes vs no) during induction 
of children aged 1 - 4 yr. and implementation of WAGC measurement (yes vs 
no) in the OR.
Results and discussion: From May 2015 to October 2015, 71 departments 
responded (76%). 
Children aged <1 yr. were operated in 68 of 71 responding hospitals and 
above 1 year old in all responding hospitals. 
Gas scavenging during mask induction in children aged <1 yr. was applied 
in only 34 of 68 departments (50%). During induction in children aged 1 - 4 
yr. and >4 yr., respectively 41 (57,7%) and 49 (69%) of 71 responding depart-
ments applied gas scavenging. 
The past 5 years, WAGC measurements were taken in 18 departments, in 46 
none were taken and in 7 data were missing. 
Af ter exclusion of departments with missing data, an association could be 
shown between the use of gas scavenging during mask induction and imple-
mentation of WAGC measurement at a significance level of α = .05 (for chil-
dren aged 1 - 4 yr: X2 = 4.716 ; p = 0.0298).
Conclusion(s): The application of gas scavenging during mask induction in 
pediatric anesthesia is rather infrequent in Belgian hospitals and is propor-
tional to age of the patient (lowest in children aged <1yr). Furthermore, we 
found a strong association between the use of gas scavenging during mask 
induction and implementation of WAGC measurement in the OR. This implies 
that implementation of WAGC measurement in the OR should be obligatory in 
all hospitals in an at tempt to reduce occupational exposure to WAG. 

01AP15-12
Lung ultrasound, atelectasis and PEEP determination 

Tonelot to B., Pereira S., Tucci M., Simões C., Vieira J., Carmona M.J.
Universit y of Sao Paulo, Dept of Anaesthesiology, Sao Paulo, Brazil

Introduction: Patients undergoing general anesthesia and mechanical ven-
tilation of ten develop pulmonary atelectasis. Adequate PEEP levels can im-
prove oxygenation, reducing ventilator induced injuries. Electrical impedance 
tomography (EIT) is particularly useful for monitoring lung function. EIT can be 
helpful in measuring distribution of ventilation and lung volume changes. The 
aim of this study is to determine whether lung ultrasound (US) is a good tool 
to set PEEP levels compared to impedance tomography.
Methodology: Af ter IRB approval, patients that were going to have lower ab-
dominal surgery were invited to join the study. The disposable range of EIT 
electrodes (Timpel®, DX-1800, Dix tal, Brasil) were positioned in the thoracic 
area between the 4th and 5th intercostal space. US evaluation was made one 
intercostal space above diaphragm in the medial axillary line. Af ter anesthesia 
induction, a recruitment maneuver lasting 2 minutes was performed with pres-
sure controlled ventilation, 15 bpm, inspiration:expiration ratio of 1:1, PEEP of 
20 cm H2O and an inspiratory pressure of 40 cm H2O. Af ter the recruitment 
maneuver, PEEP titration was initiated decreasing 2 cmH2O between each 
evaluation. Evaluation with EIT and US were made at each titration level and in 
the end of surgery. PEEP was determined considering lung collapse formation 
with the lowest levels of hyperdistension. Lung collapse was evaluated by B2 
lines: a comet-tail artifact, arising from the pleural line, moving in concert with 
lung-sliding. Spearman’s correlation between both techniques for determined 
PEEP values was evaluated.
Results: Eight patients were enrolled: 7 males and 1 female, physical status 
ASA II. Mean age of 49,39 ±10,52 (standard deviation) years, BMI 27,14±3,63 
kg/m2. All patients developed atelectasis at the end of the surgical procedure. 
There was a strong correlation (r=0,9) between both techniques.
Conclusion: Considering that all acute changes induced by anesthesia may 
lead to pulmonary atelectasia, US can provide additional information with the 
main advantage of being performed dinamically. These partial data indicates 
that US is a promising method to help determine PEEP levels and evaluate the 
presence of pulmonary atelectasis. 
Reference: 
Lichtenstein D, Mezière G, Seitz J. The dynamic air bronchogram. A lung 
ultrasound sign of alveolar consolidation ruling out atelectasis. Chest 2009; 
135: 1421-1425. 

01AP16-1
Comparison between refraining from using neuromuscular 
blockade and using neuromuscular blockade with 
sugammadex in perioperative management of the patients 
with myasthenia gravis 

Fujita Y., Takahiro K., Akahori T., Hashimoto A., Yuko S., Fujiwara Y.
Aichi Medical Universit y, Dept of Anaesthesiology & Intensive Care, 
Nagakute, Japan

Background and Objective: Prior to sugammadex use, maintaining anaes-
thesia for myasthenia gravis (MG) using minimal muscle relaxants (MR) was 
common. Recently, a case series of successful management using MR and 
sugammadex in MG patients was reported. However, the comparison of the 
safety for perioperative management between not using MR (N group) and 
using MR with sugammadex (S group) is unclear. We demonstrated the suc-
cess rate of extubation in the operating room for thymectomy in MG patients 
and the rate of impossible extubation requiring ventilation in the N group 
(2015, J Anesth.). We retrospectively compared the success rate of extuba-
tion in the operating room and the postoperative respiratory condition be-
tween the N and S groups. 
Materials and methods: All 60 patients diagnosed with MG who underwent 
surgery under general anaesthesia before the use of sugammadex in Japan 
(between January 2004 and March 2010) were eligible for the N group. 
Similarly, all 41 MG patients between April 2010 and November 2015 in whom 
sugammadex and MR were applied were included in the S group. We investi-
gated the success rate of extubation in the operating room and perioperative 
complications, comparing groups N and S.
Results and discussion: The success rate of extubation in the operating 
room in group S of median100 % (95 % Confidence Interval (CI): 94-100 %) 
was significantly higher than in group N of 71.7 % (43/60) (95 % CI: 65.9-77.5 
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%) (P<0.001). However, there were 3/41 (7.3 %) patients in group S who were 
re-intubated and required artificial respiratory management. This rate was not 
significant compared with the rate of impossible extubation requiring ventila-
tion (3/60) in group N (P=0.684).
Conclusions: A significantly higher success rate in the extubation of MG 
patients in the operating room in perioperative management was achieved 
using MR and sugammadex than when not using MR. Therefore, we hypoth-
esised that when using sugammmadex we could obtain suf ficient recovery 
from muscle relaxation in MG patients because of the 100 % success rate of 
extubation in the operating room. However, there were 3/41 (7.3 %) patients 
in group S who were re-intubated and required artificial respiratory manage-
ment. 

01AP16-2
Is sugammadex safe in neuromuscular disease? 
The sucessful use of sugammadex in a patient with Guillain 
Barre Syndrome 

Tezcan B., Bölükbaşı D., Kazancı D., Turan S., Suer Kaya G., Özgök A.
Turkiye Yuksek Ihtisas Training and Research Hospital, Dept of 
Anaesthesiology & Intensive Care, Ankara, Turkey

Background: Sugammadex is a new neuromuscular reversal agent that is 
frequently used in dif ficult entubations and some other states like protecting 
the patient from side ef fects of anticholinesterases or for the sake of intermit-
tant reverse of muscle relaxant agents. Life threatening emergency cases and 
neuromuscular diseases are both the states that security of sugammadex is 
unknown.In this case we reported the succesfull use of sugammadex in a 
patient with Guillain Barre Syndrome (GBS). 
Case report: 48 years old male patient was scheduled for hemicolectomy 
operation with a diagnosis of colon cancer. He had lower extremity disability 
due to GBS for 34 years and had no any other medical problem. On the opera-
tion day; af ter routine premedication and monitorization in operation room; 
he received fentanyl, propofol and rocuronim for anesthesia induction in ap-
propriate doses. Operation continued for 3 hours, remifentanil,sevoflurane 
and rocuronium were used in maintenance. At the end of the surgery 
sugammadex(SGX) 4 mg/kg was administered and patient was ready for ex-
tubation in four minutes and he was transferred to intensive care unit(ICU) 
af ter a successful extubation.There was no complication in the postoperative 
period and he was discharged af ter 10 days. 
Discussion: GBS is an acute inflamatory polyneuropathy characterized by 
symetrical disability and areflexia. Patients can exhibit otonomic disfunction, 
malign hyprthermia, rhabdomyolisis and idiopathic reactions against to neu-
romuscular blocking agents and also mechanical ventilation support can be 
needed in postoperative period due to muscle weakness. SGX is a modified 
cyclodextrin and makes an inert complex with rocuronium.It is widely admit-
ted as a safe agent in many special patient groups. Neverthless literature is 
not enough about the use of SGX in neuromuscular diseases. Since it re-
verses the neuromuscular block more rapid and ef fective way when com-
pared to anticholinesterases, SGX may be advantageous for the reversal of 
neuromuscular blockage especially in patients with neuromuscular disorders 
since they may cause elongated neuromuscular block. In our case SGX cause 
no complication in the perioperative period and progressed a succesfull an-
aesthetic management.
Learning points: The ef ficacy and safety of SGX in patients with neuromus-
cular disorders have not been determined in the literature. In our case SGX 
is successfully used for reversing neuromuscular blockage in a patient with 
GBS. 

01AP16-3
Safety of sugammadex in patients with preoperative normal 
or high urine specific gravity 

Çınaroğlu A.1, Batislam Y.1, Yıldırım Güçlü Ç.1, Meço B.C.1, Gökcan M.K.2

1Ankara Universit y Facult y of Medicine, Dept of Anaesthesiology & Intensive 
Care, Ankara, Turkey, 2Ankara Universit y Facult y of Medicine, Dept of 
Surgery, Ankara, Turkey

Background and Goal of Study: Sugammadex encapsulates the steroidal 
neuromuscular blocking agent, rocuronium. It is the first selective relaxant 
binding agent and a modified gamma-cyclodextrin. As sugammadex is pri-
marily cleared renally, the renal ef ficacy and safety of sugammadex for re-
versal of rocuronium-induced neuromuscular block (NMB) in patients with 
preoperative normal or high urine spesific gravity is the objective of this study.
Materials and methods: Forty-six ASA I-II patients (age of 18-65 years) un-
dergoing otorhinolaryngologic surgery procedures with general anesthesia 
were included in the study. Patients with impaired renal function tests were 
excluded. Anesthesia was induced using i.v. propofol and remifentanil, was 
maintained by sevoflurane. Neuromusculer monitoring was recorded with 
train of four (TOF). Rocuronium (1mg/kg) was given, followed by a single i.v. 
dose of sugammadex (4mg/kg) for reversal of deep NMB (TOF=0, PTC=2). 
A urine sample was taken on admission to the operating room. The primary 
end point was dif ferences in renal functional tests (GFR and serum BUN, cre-
atinine, electrolytes) on preoperatively and 24 hours postoperatively. The sec-
ondary end point was to detect the time to stabilization of the TOF ratio to 0.9. 
The urine-spesific gravity 1020 or higher was considered to be hypohydration. 
If the urine-spesific gravity was between 1003-1019, it was considered to be 
euhydrated.
Results and discussion: Twenty-three patients had high urine-spesific grav-
ity and 23 patients had normal urine-spesific gravity. Af ter sugammadex ad-
ministration, euhydrated patients had a mean GFR of 117.43 in 24 hours post-
operatively and hypohydrated patients had mean GFR of 129.65 in 24 hours 
postoperatively (p>0.05). The mean time to recovery of the TOF ratio to 0.9 
was 2.8 min in euhydrated patients and 3.2 min in hypohydrated patients. The 
TOF dif ference was not statistically significantly among the groups (p>0.05). 
Conclusion(s): Regarding the ef fects on renal function and safety of sugam-
madex in patients with preoperative normal or high urine-spesific gravity, su-
gammadex rapidly and ef fectively reverses deep rocuronium-induced NMB 
both in euhydrated and dehydrated patients. Our results reached the con-
clusion that sugammadex can be administered safely even in insuf ficiently 
hydrated patients. 

01AP16-4
Role of sugammadex in intraoperative phrenic nerve 
monitoring during cryoablation procedure 

Tolosa, Morales F., Fernández Pérez A.B., Pereira Esmoriz L., Rojas 
Sarmiento J., González G.N., Viera Camacho F.D.
Hospital Universitario Nuestra Señora de la Candelaria, Dept of 
Anaesthesiology & Intensive Care, Santa Cruz de Tenerife, Spain

Background: The role of sugammadex for monitoring phrenic nerve during 
cryoablation procedure, minimizing phrenic nerve paralysis.
Case report: A 35-year-old, 75kg man with paroxysmal atrial fibrillation and 
otherwise healthy, was transferred to our hospital for cryoablation procedure.
The surgery was performed under general anesthesia, TIVA modality with 
propofol and remifentanil, we proceed to induction with these drugs followed 
by 45 mg EV of rocuronium. 30 minutes later, when a proper phrenic nerve 
stimulation was required and with the assessement of train-of-four monitor-
ing, we administered 70 mg EV of sugammadex, reversing neuromuscular 
blockage.
The surgery was uneventul finishing 90 minutes later. We provided analgesia 
with paracetamol and metamizol regarding that cryoablation is less painful 
than radiofrequency ablation.
Discussion: Cryoablation is an energy alternative to radiofrequency for abla-
tion of various arrhythmias, where its unique biophysical properties of fer a 
greater safety profile and an ef fective source in the long-term. Phrenic nerve 
paralysis is the most frequent complication during cryoballoon ablation, oc-
curring in 7%-9% of the cases, however, this is reversible in nearly all cases(1). 
Better phrenic nerve monitoring during right-sided pulmonary vein ablation 
and less vigorous wedging maneuvers in the pulmonary vein ostia might re-
duce this complication(2).
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We have not found any recent literature regarding the use of sugammadex in 
this context. In our case sugammadex provided excellent conditions for an 
adequate stimulation of the phrenic nerve and it could decrease the risk of 
phrenic nerve paralysis without any adverse ef fect. 
References: 
1. Gonzalez J, et al (2015): Crioablación: aplicaciones clínicas en la 
electrofisiología cardiaca a partir de sus bases biofísicas. Arch Cardiol Mex, 
DOI:10.1016/j.acmx.2015.09.008. 
2. Casado-Arroyo R et al (2013): Phrenic nerve paralysis during cryoballoon 
ablation for atrial fibrillation: a comparison between the first- and second-
generation balloon. Hear t Rhy thm, 2013 Sep;10(9):1318-24.
Learning points: Cryoablation, with its unique biophysical properties is a 
valuable alternative to radiofrequency for ablation of various arrhythmias.
Phrenic nerve paralysis is the most frequently observed complication during 
cryoballoon ablation.
Sugammadex provides excellent conditions for an adequate stimulation of the 
phrenic nerve, minimizing the risk of paralysis and without any adverse ef fect. 

01AP16-5
The effectiveness of muscle relaxation: consideration of the 
operating surgeon during laparoscopic procedures 

Nicolayenko E.1, Kurenkov D.1, Evdokimov E.2, Chizevskaya S.1

1Research and Clinical Center of Russian Railways, Dept of Anaesthesiology 
& Intensive Care, Moscow, Russian Federation, 2Russian Medical Academy of 
Postgraduate Education, Dept of Anaesthesiology & Intensive Care, Moscow, 
Russian Federation

Background and Goal of Study: The issue of the optimum level of NMB in 
relation to dif ferent types of surgery is debatable. Some studies show the 
benefits of deep NMB, but this approach is not widely used because of high 
risk of residual relaxation. The aim of this study was to evaluate the ef ficacy of 
maintaining a deep NMB during laparoscopic procedures from the perspec-
tive of convenience of surgical procedures, and evaluate the safety of this 
method.
Materials and methods: We examined 38 patients undergoing laparoscopic 
procedures under general anesthesia with NMB: ASA I-II, mean age 52.3 (26-
69 years), male - 14(37%). Patients were randomized to two groups: in group 
I (n=18) we maintained a deep NMB at PTC 2 until the end of the operation; 
in group II (n=20) we maintained an average depth NMB at T2 level. NMB 
reversion has been performed af ter surgery with sugammadex: 4 mg/kg in 
group I; 2 mg/kg in group II. Tracheal extubation has been implemented only 
af ter the recovery NMT to the TOF level ≥0,9. Af ter the end of intervention the 
operating surgeon was invited to give a personal assessment of the adequacy 
of NMB (unsatisfactory, satisfactory or optimal) on a scale at the start, at the 
main stage and at the final part of surgery. To analyze the results we used 
nonparametric two-sample Kolmogorov-Smirnov test. Stat. significance was 
assumed at p<0.005.
Results and discussion: Recovery of NMT to TOF 0,9 level occurred within 4 
min af ter the administration of sugammadex and tracheal extubation within 11 
min af ter the end of surgery. There were no incidences of residual relaxation. 
Comparison of the results of surgeon’s survey shows that the percentage of 
positive rating of NMB (satisfactory and optimal) in the group I was higher 
than in the group II of an average of 11%. When we compared only the optimal 
ratings of the NMB - percentage in the group I was higher than in the group 
II of an average of 44%. Decrease in surgeon’s satisfaction by quality of a 
relaxation to the end of operation has been revealed. 
Conclusion: Maintaining a deep NMB during laparoscopic surgery provides 
better conditions for surgical procedures from the perspective of the operat-
ing surgeon. The ending of surgery is the most “problem” period from the 
point of view of the inadequacy of NMB. Maintain a deep NMB to the “last 
stitch”, followed by a complete recovery suggests an objective NMT monitor-
ing and reversion. 

01AP16-6
Anaphylactic reaction to rocuronium with sugammadex 
reversion 

Godinho P., Leal S., Lavado J., Gonçalves L., Silva E., Valente E.
Centro Hospitalar de Leiria, Dept of Anaesthesiology & Pain Medicine, Leiria, 
Por tugal

Background: Allergic reactions in anaesthesia are rare but potentially fatal. 
Among all anaesthetic drugs, neuromuscular relaxants are the most frequent-
ly involved in allergic reactions (55-69%) and rocuronium is one of the most 
frequent agents.1,2

Case report: We describe the case of a 12 year-old male patient, submit ted 
to appendectomy, showing anaphylactic life-threatening reaction at anaes-
thetic induction, af ter injection of rocuronium, with severe bronchospasm, 
bradicardia and systemic cutaneous-mucous rash. Despite performing the 
recommended pharmacological and hemodynamic support measures, sys-
temic repercussions and clinical instability only reversed af ter sugammadex 
administration. The patient was referred to immunoallergology consultation. A 
skin prick test was performed, confirming rocuronium allergy. 
Discussion: Allergic reaction treatment involves the elimination of the causing 
agent and hemodynamic support measures.1 Sugammadex is a new drug, ap-
proved as a specific rocuronium antagonist, encapsulating its molecules and 
eliminating them from circulation, therefore reversing the rocuronium ef fect.2 
Currently, af ter some well-succeeded cases described, sugammadex is 
thought to have an ef fect against anaphylactic reactions to rocuronium. 
Nevertheless, it is not yet approved for this use, and it should only be admin-
istrated as an adjuvant to conventional measures. Further studies are needed 
to confirm its possible ef fect as a therapeutic measure against rocuronium’s 
anaphylaxis.2,3

References: 
1. Dewachter P., Mouton-Faivre C., Emala C.W. (2009) Anaphylaxis and 
Anesthesia: Controversies and New Insights. Anesthesiology, 111(5):1141-50.
2. Jones P.M., Turkstra T.P. (2010) Mitigation of rocuronium induced 
anaphylaxis by sugammadex: the great unknown. Anaesthesia, 65, pg 82-93.
3. Funnell A.E., Grif fiths J., Hodzovic I. (2011) A further case of rocuronium-
induced anaphylaxis treated with sugammadex. British Journal of 
Anaesthesia 107 (2), 275-276.
Learning points: In Anaesthesia, the safety of the patient is the priority and al-
lergic reaction is one of the most serious risks. Due to its mechanism of action, 
sugammadex may represent a solution to life-threatening allergic reactions by 
rocuronium, one of the most common neuromuscular blocking agents and 
so, one of the most frequent anaesthetic agents involved in anaphylactic reac-
tions. 

01AP16-7
Type II diabetes mellitus prolongs rocuronium induced 
neuromuscular blockade irrespective of glycaemic control 

Sahin A., Ankay Yilbas A., Pamuk A.G., Akca B., Uzumcugil F., Celebi N.
Hacet tepe Universit y, Dept of Anaesthesiology, Ankara, Turkey

Background: Type II diabetes mellitus (DM) can lead to decreased nerve 
conduction velocity as a result of segmental demyelination and partial degen-
eration of nerve fibers and loss of motor units (1,2). Thus, recovery from neu-
romuscular blockade can be delayed and the risk of postoperative residual 
neuromuscular blockade (RNMB) can be an important anesthetic consider-
ation in diabetic patients undergoing general anesthesia. 
The aim of this study was to analyse the recovery from rocuronium and the 
risk of postoperative RNMB in type II diabetic patients undergoing general 
anesthesia with sevoflurane.
Methods: The patients undergoing general anesthesia with sevoflurane and 
rocuronium for abdominal surgery were included in this prospective obser-
vational study design between December 2014 - May 2015. Af ter rocuronium 
injection; time to reappearance of T1, T2, T3 and T4 and time to reaching 
TOF ratio 0.7 and 0.9 were recorded. For detecting RNMB, TOF ratios were 
recorded in the postoperative care unit at 5th and 10th minutes of arrival. The 
correlation between glycemic control and the risk of RNMB was also evalu-
ated via glycosylated haemoglobin (HbA1c) levels. 
Results: A total of 82 patients (Group DM: 48 patients, Group non-DM: 34 
patients) were included. The groups were comparable according to demo-
graphic data and other characteristics that can ef fect neuromuscular block-
ade. Times to reappearance of T1, T2, T3, T4 and to reaching a TOF ratio of 
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0.9 were significantly longer in Group DM. Although there was no dif ference 
between the TOF ratios at the arrival to the postoperative care unit, TOF ratios 
of Group DM were significantly lower at 5th and 10th minutes at postoperative 
care unit. Poor glycaemic control was found not to af fect the risk of RNMB. 
Conclusion: Even in the absence of known neurologic complications; the 
neuromuscular blockade ef fect of rocuronium is longer and the risk of RNMB 
is higher in type II diabetic patients irrespective of the degree of glycaemic 
control. 
References: 
1. Saitoh Y, Hattori H, Sanbe N, Nakajima H, Akatu M, Murakawa M. Delayed 
recovery of vecuronium neuromuscular block in diabetic patients during 
sevoflurane anesthesia. Can J Anesth 2005;52:467-473.
2. Armendariz-Buil I, Lobato-Solores F, Aguilera-Celorrio L, et. al. Residual 
neuromuscular block in type II diabetes mellitus af ter rocuronium: a 
prospective observational study. Eur J Anaesthesiol 2014;31:411-416. 

01AP16-8
Anesthesia for Guillain-Barré Syndrome - do we need 
neuromuscular blocking agents? A case report 

Marques F.V.1, Viana J.S.2, Lapa T.A.2, Madeira F.1, Norte G.1

1Coimbra Hospital and Universit y Center, Dept of Anaesthesiology, Coimbra, 
Por tugal, 2Universit y of Beira Interior, Por tugal, Facult y of Health Sciences, 
Covilhã, Por tugal

Background: Guillain-Barré (GB) syndrome is a challenge for the anesthesi-
ologist. Our purpose is to report and discuss the anesthesia of a GB patient for 
major orthopedic surgery, managed without neuromuscular blocking agents. 
Case report: Male, 43 years old, ASA II, proposed for a total hip replacement. 
History of complete paralysis caused by GB 4 years ago with partial recov-
ery af ter therapy. On admission, moderate muscular weakness without ap-
parent respiratory compromise. We induced anesthesia with fentanyl 100µg 
and propofol 200mg and we inserted an orotracheal tube without dif ficulties. 
During surgery we administered desflurane 4.1 to 6.0% endtidal, fentanyl 
200µg, paracetamol 1g and parecoxib 40mg. Surgery lasted for 2 hours and 
was accomplished unevent fully. Patient was hemodynamically stable and the 
tracheal tube was removed at the end of the surgery without complications.
Discussion: Our case shows that GB patients can be successfully submit ted 
to major orthopedic surgery under general anesthesia without any neuromus-
cular blockers. Previous reports of anesthesia in GB stated three points: first, 
the potential of neuroaxial anesthesia to worsen the disease, second, the risks 
of hyperkalemia and cardiac arrest with succinylcholine, third, the increased 
sensivity of these patients to non-depolarizing drugs [1-2]. As neuromuscu-
lar blockers are not absolutely precluded, a point that is usually missed is 
why patients with muscular weakness need relaxants. As far as we know, in 
evidence-based anesthesia, we do not find any support to use relaxants in GB 
and our case also suggested its futility in patients with muscular weakness. In 
consequence we recommend its use only as rescue in cases where muscular 
function is enough to produce dif ficult surgical conditions. 
References: 
1. Regional anesthesia in the patient with preexisting neurologic disorders. 
Adv Anesth 2011 
2. Succinylcholine-induced Hyperkalemia in Acquired Pathologic states: 
Etiologic Factors and Molecular Mechanisms. The Journal of the American 
Society of Anesthesiologists.
Learning points: In GB patients, depolarizing drugs have the risk of hyperka-
lemia, and non-depolarizing drugs are associated with prolonged blockage 
and post-operative ventilatory support. What evidence supports the need of 
neuromuscular blockers during general anesthesia for GB? Our case sug-
gests that we do not need neuromuscular blockers to anaesthetize GB pa-
tients with muscular weakness. 

01AP16-9
Safety of rocuronium and sevoflurane in acute intermittent 
porphyria - a case report 

Grigoriadou I., Maliamanis D., Georgiou K., Martou A., Bakouli S.
General Hospital of Athens ‚G. Gennimatas’, Dept of Anaesthesiology, Athens, 
Greece

Background: Anaesthetic management of a porphyric patient is challenging, 
since various peripoperative conditions and some anaesthetic drugs may trig-
ger a crisis. Porphyrias are a group of hereditary enzymatic defects in the 
biosynthetic pathway of heme, classified as hepatic or erythropoietic, acute 
or cutaneous, based on symptoms. Acute intermit tent porphyria (AIP) is a rare 
metabolic disorder, due to partial deficiency of porphobilinogen deaminase 
inherited by the autosomal dominant route. An acute at tack may be triggered 
by factors such as sex- hormone fluctuations, fasting, dehydration, stress, in-
fection, injury and drugs. A porphyric crisis may present as severe and poorly 
localized abdominal pain, cardiovascular disorders, peripheral neuropathy, 
motor weakness, psychiatric manifestations. Electrolyte disturbances and 
urine hyperpigmentation may occur.
Case report: A 45-year old female patient with a known history of AIP sched-
uled for total thyroidectomy. She was diagnosed at the age of 22, af ter appen-
dectomy. Since then she reports milder symptoms usually before menstrua-
tion. Her medical history includes anaemia, hypothyroidism and hypertension. 
Anaesthesia was induced with fentanyl , propofol and rocuronium 0.1mg/kg 
and was maintained with fentanyl and sevoflurane 1.5-2% in a mixture of o2/
n2o. Atropine/neostigmine was used for reversal. Other drugs administered 
were paracetamol and ondasetron. Intraoperative monitoring included: ECG, 
etCO2, SpO2, NIBP, TOF. The operation lasted for 2 hours and the patient 
emerged from anaesthesia unevent fully.
Discussion: Drugs recommended to be safely used in anesthesia for AIP 
patients are renovated up-to-dately. Midazolam, opiates, propofol, succinyl-
choline, halothane, vecuronium , lidocaine and nitrous oxide are considered 
to be “safe” whereas etomidate and barbiturates are contraindicated in AIP. 
Most modern anaesthetic drugs, such as rocuronium and sevoflurane, are 
considered to be well-tolerated
References: 
1. Hsieh et al: The use of rocuronium and sevoflurane in acute intermit tent 
porphyria- a case report. Acta Anaes Taiw 2006;44(3):169-171
2. Bogicevic et al: Anaesthetic management of a patient with acute 
intermit tent porphyria. Acta Med Median 2010, Vol. 49 (3): 55-57
Learning points: Since porphyrogenicity of drugs can’t be predicted and our 
databases are based mostly on anecdotal clinical reports, large clinical stud-
ies on the use of anaesthetic drugs are needed. 

01AP16-10
Paradoxal effect of atropine: are we doing our best to 
prevent it? 

Rodrigues Alves D., Amim S., Gonçalves N.
Centro Hospitalar de Lisboa Ocidental, Dept of Anaesthesiology, Lisboa, 
Por tugal

Background and Goal of Study: Atropine was isolated over 180 years ago, 
but some peculiarities of its action are still surrounded in doubt. Small doses 
of the drug have been found to cause a paradoxal ef fect, and in adults inter-
national resuscitation guidelines uphold the use of 0,5mg as an initial dose, 
independent of body weight. However, dif ferent clinicians prefer to use 10 
mcg/Kg. We decided to see if there was any dif ference in the incidence of 
paradoxal ef fects of atropine with either option, auditing local practice in the 
last year.
Materials and methods: Retrospective study (audit) comparing data from pa-
tients treated with 0,5mg or 10mcg/Kg af ter developing severe intraoperative 
bradicardia (<40 bpm) accompanied by a drop in blood pressure.
Results and discussion: In 12 months we identified 12 patients treated with 
0,5mg atropine, 5 of which (41,7%) developed paradoxal ef fect of atropine, 
with development of a junctional rhythm that promptly reverted af ter admin-
istration of a further dose of 0,5mg atropine. Most of those who did develop 
paradoxal ef fect were receiving remifentanyl (5 out of 7), whereas this opioid 
was only used in 1 of the 5 patients treated with 0,5mg atropine that did not 
develop paradoxal ef fect.
On the other hand, during the same time period 4 patients were treated with 
10 mcg/Kg of atropine, none of which developed paradoxal ef fect, even 
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though 3 of them were receiving remifentanyl.
The number of patients involved does not allow for statistically significant 
changes between groups to be identified either through Fisher’s exact test 
or Mann-Whitney test. However, logistic regression with the outcome variable 
defined as paradoxal ef fect development and independent variables being 
atropine dose and remifentanyl use leads to a statistically significant model 
(Omnibus test p-value=0,012), statistically adjusted to the data (Hosmer-
Lemeshow test p-value=1,0), with a Nagelkerke pseudo-R2 of 0,571, even 
though individual Wald statistics show a p-value>0,05. Still, the small n ad-
vises caution in this analysis.
Conclusions: The present study shows that paradoxal ef fect of atropine is 
clinically more common than usually considered, occurring in day-to-day 
practice. However, the number of patients studied was too small to draw any 
firm conclusions. While a small dose of atropine (0,5mg independently of 
body weight) and possibly remifentanyl use appear to constitute risk factors, 
further, larger studies are needed to clarify the matter. 

01AP16-11
Safety, pharmacokinetics, and pharmacodynamics of infusion 
and bolus plus infusion doses of ABP-700 

Valk B.1, Meyer P.1, Sweeney S.2, Campagna J.2, Absalom A.R.1, Struys M.1

1Universit y Medical Center Groningen, Dept of Anaesthesiology, Groningen, 
Netherlands, 2The Medicines Company, Research and Development 
Depar tment, Parsipanny, United States

Background and Goal of Study: ABP-700 is a positive allosteric modulator 
of the GABAA receptor being developed for procedural sedation and general 
anesthesia. The goal of this phase 1 study was to determine the safety, phar-
macokinetics (PK), and pharmacodynamics (PD) of ABP-700 using various 
infusion dosing regimens.
Material and methods: This study was performed following ethics commit tee 
approval in accordance with the Declaration of Helsinki and in compliance 
with GCP. This single-blind, randomized, placebo and propofol controlled as-
cending infusion dose study was performed in 64 healthy volunteers in 8 co-
horts. Safety assessments included clinical labs, hemodynamic, respiratory 
and adverse event (AE) monitoring. Adrenocortical function was assessed 
using the ACTH stimulation test. PD ef fect was measured using MOAA/S and 
BIS. The first 56 subjects (7 cohorts) were randomized (5:2:1) to ABP-700, 
propofol or placebo:
•	 Four ABP-700 constant rate cohorts each of 8 subjects received 30 min 

infusions of 30, 40, 50 or 60 µg/kg/min.
•	 One ABP-700 cohort of 8 subjects received 30 min infusions of 50  

µg/kg/min preceded by 1 µg/kg of fentanyl.
•	 Two ABP-700 bolus plus infusion cohorts each of 8 subjects received 

either a 0.35 mg/kg bolus or two 0.25 mg/kg bolus injections given 
2 min apart, both followed by 50 µg/kg/min for 30 min. Both cohorts 
received1 µg/kg of fentanyl as a pre-medication.

One additional cohort of 8 subjects received a 3-stage infusion of 100/70/58 
µg/kg/min for 3/6/21 mins with ABP-700 alone (n=4) or with 1 µg/kg of fentanyl 
as pre-treatment (n=4).
Results and discussion: Subjects ranging from 18-45 years old were pre-
dominantly white (95%) and male (98%). ABP-700 was safe and well toler-
ated with the majority of AE’s reported as mild. Adrenal suppresion was not 
observed at any dose. For constant rate infusions, arterial PK was linear with 
peak concentrations (Cmax) of 1090-1970 ng/mL and a terminal half-life (T1/2) 
of 10.3-16.9 mins. PD ef fects were generally dose dependent. Bolus followed 
by infusion and 3-stage infusions produced more uniform and deeper clinical 
sedation when compared to infusion alone. 
Conclusions: PK was linear and dose-proportional. The PD ef fects were dose 
dependent and rapidly reversing at all doses. The dif ferences in both type and 
frequency of AEs were consistent with the mechanism of action of ABP-700. 
The overall profile of ABP-700 supports further infusion dose characterization. 

01AP16-12
Prolonged neuromuscular blockade following a bolus 
of succinylcholine and Rett syndrome- a case report 

Spencer L., Perry da Câmara L., Salta C., Carrilho A., Fragata I.
Centro Hospitalar de Lisboa Central, E.P.E., Dept of Anaesthesiology, Lisboa, 
Por tugal

Background: Rett syndrome is a neurodevelopment syndrome that af fects 
mostly women, caused by mutations in the gene encoding the transcriptional 
repressor methyl-CpG binding protein 2 (MeCP2) that regulates the expres-
sion of a wide range of genes in the hypothalamus, involved in multiple neu-
ropsychiatric disorders. It is characterized by progressive loss of intellectual, 
motor and communication abilities, seizures and electroencephalographic 
abnormalities. 
Associated target-organ damage (cardiac and pulmonary) and skeletal defor-
mations may be present as well as a dif ficult airway, leading to a challenging 
anesthetic management.
Case report: We report a case of a 38 years old woman, with Rett syndrome, 
proposed for a dental extraction under balanced general anesthesia. She had 
no past surgeries. The preoperative laboratory values were normal.
She was premedicated with 7,5mg of oral Midazolam. A successful rapid se-
quence induction was done with Fentanyl (0.1 mg), Propofol (170 mg) and 
Succinylcholine (50 mg, 1mg/kg). 
During the surgery, she presented a prolonged neuromuscular blockade. In 
the first 60 minutes there were no responses on the Train Of Four (TOF) ratio. 
The complete reversion of the blockade was only achieved 90 minutes af ter 
the Succinylcholine bolus.
Discussion: Despite not being contraindicated, succinylcholine should be 
carefully used in patients diagnosed with Rett syndrome, due to its reported 
association with hyperkalemia and resulting arrhythmias. 
In a patient with a prolonged neuromuscular blockade without any other ap-
parent cause, we question the existence of a possible association between 
the blockade and the fact that Mecp2 also regulates the expression of the 
succinylcholine receptor gene.
No other case of prolonged neuromuscular blockade using succinylcholine in 
a patient with Rett Syndrome was found in the literature.
References: 
Chahrour, M. et al; Science. May 2008; 320(5880): 1224-1229012
Pierson, J, Mayhew, J.; AANA Journal/October 2001/Vol. 69, No. 5
Kako, H., Int J Clin Exp Med 2013;6(5):393-403
Learning points: Succinylcholine used on Rett syndrome patients should be 
done carefully, not only due to the already described risk of arrhythmias, but 
also for an apparent risk of prolonged neuromuscular blockade. 
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Evaluating variables contributing to low intraoperative 
bispectral index values 
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Adequacy of depth of anaesthesia (DOA) has deserved wide at tention: too 
light anaesthesia may result in awareness and too deep anaesthesia may be 
harmful. Bispectral Index (BIS), an EEG derived parameter, allows the assess-
ment of the DOA. Recently, cumulative time of excessive anaesthesia, defined 
as BIS below 45, has been associated with increased post-operative mortality 
(1). However, few studies have assessed the incidence of low BIS in anaes-
thesia practice. 
This study was performed with the goal of assessing the incidence of low BIS 
in our clinical practice as well as variables influencing it. 
Methods: This was a prospective observational study with IRB approval. 
During 6 weeks on weekdays the neurosurgery, orthopedics and general 
surgical unit was visited twice daily for data gathering. A 11 question form 
was filled by the anaesthetist and the anaesthesia record was later examined 
regarding percentage of time with BIS values below 45. Demographic, anaes-
thetic, surgical and other variables were also included for analysis. 
Results and discussion: A total of 304 cases were assessed and 218 cases 
fulfilled all criteria to be analysed. BIS was below 45 during 68% of the time. 
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Low BIS was influenced by ASA classification, with a higher incidence of low 
BIS for class IV (p<0,01) - BIS below 45 for 91,8% of the time. The type of 
anaesthesia also influenced BIS values, with balanced anaesthesia having a 
greater percentage of time of low BIS in comparison to a total inhalatory an-
aesthesia (p<0,01). Variables such as patient age, sex, BMI, day of the week, 
emergency, OR location, the experience of the anaesthesiologist , the type of 
surgery and the dif ficulty controlling the depth of anaesthesia did not show 
statistical significance predicting a high or low incidence of BIS below 45. 
Anaesthesiologists were aware that a study aimed at evaluating the incidence 
of BIS below 45 was being conducted.
Conclusions: Our results show an incidence of BIS below 45 as percentage 
of anaesthesia time of 68%. Despite of the current awareness about the need 
to adequately control depth of anaesthesia there was a high incidence of low 
BIS. We also found that ASA classification and type of anaesthesia can influ-
ence that total time of low BIS. The fact that many variables initially supposed 
influential weren’t related to the incidence of low BIS suggests that maybe the 
individual anaesthesiologists’ at titude can have a decisive role in these values.
1) Anesth Analg 100(1): 4-10. 
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Comparision of intraoperative hemodynamic responses in 
“dipper” and “non-dipper” patients; with BIS monitoring 

Turan A.E.1, Goktas U.1, Akdag S.2, Cegin M.B.1, Soyoral L.1, Baydı V.1

1Yuzuncu Yil Universit y, Medical Facult y, Dept of Anaesthesiology & Intensive 
Care, Van, Turkey, 2Yuzuncu Yil Universit y, Medical Facult y, Dept. of 
Cardiology, Van, Turkey

Background and Goal of Study: Through the 24 hour observation of Holter 
blood pressure when there is less than10% drop during the night, it is defined 
as “non-dipper” blood pressure patern. It has been found that; “non-dipper” 
patients have a higher cardiovascular risk and target organ damage (1-3). 
In preoperative evaluation, even people with no blood pressure problems, 
intraoperative hypertensive response and at tacks pose a risk in terms of mor-
tality and morbidity. Therefore; in our study, we aim to comfirm if “non-dipper” 
patients while under anesthesia are whether under the risk of hemodynamic 
instability or not. 
Materials and methods: In the study; ASA I-II, elective surgery, normotan-
sive, between 18-64 years, no preoperative medicine usage, total of 60 pa-
tients were included. One day before the operation, patients were evaluated 
and diagnosed with ECHO (echocardiography) and HOLTER monitoring for 
“dipper” (n:30, Group I) and “non-dipper” (n:30, Group II) groups. With the 
usage of same anesthetic agents BIS was kept constant between 40-50. 
Preoperative, intraoperative and postoperative hemodynamic parameters 
(systolic, diastolic, mean blood pressures, heart rate, peripheral oxygen satu-
ration, end-tidal CO2) were recorded. 
Results and discussion: In terms of demographic characteristics the groups 
were found similar (p>0.05). In terms of hemodynamic parameters mea-
surements, at all time, were not significantly dif ferent between the groups 
(p>0.05). 
Conclusion(s): In ASA group I-II patients, exposed with the anesthetic agents 
used in our study and “non-dipper” blood pressure pattern do not pose a risk 
for perioperative hemodynamic instability. We concluded that there is no prac-
tical value of making diagnosis when there isn’t any clinical finding, except 
informing the patients about the cardiovascular risks for later ages. 
References: 
1. Kurpesa M, et al. Myocardial ischemia and autonomic activity in dippers 
and non-dippers with coronary artery disease: assesment of normotensive 
and hypertensive patients. Int J Cardiol 2002; 83: 133-142.
2. Verdecchia P, et al. Ambulatory blood pressure. An independent predictor 
of prognosis in essential hypertension. 1994; 24: 793-801.
3. Staessen JA, et al. Predicting cardiovascular risk using conventional vs 
ambulatory blood pressure in all the patients with systolic hypertension. 
Systolic Hypertension in Europe trial investigators. JAMA 1999; 282: 539-
546.
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Background and Goal of Study: Inappropriate titration of the anaesthetic 
agents can lead to an under or excessive depth of anaesthesia. Aim is to 
study ef fect of introducing Entropy monitoring during major liver resection 
among cirrhotic patients with chronic hepatitis C (Child A) undergoing major 
liver resection. 
Methods: 60 consecutive patients were randomly divided into two groups in 
a hospital based comparative study registered in Menoufiya University, Egypt. 
Group I guided with Entropy, Group II guided with standard practice (Entropy 
obscured from Anaethesist). Sevoflurane with O2 /Air 50% at 2 l/min adjusted 
to achieve a State (SE) and Response (RE) Entropy (40-60 with a gradient of 
5-10. Boluses of Fentanyl (1 - 2 µg/kg) were given if the dif ference between 
SE and RE was more than 10 for more than two minutes. Sevoflurane (ml) 
consumed were monitored by GE Datex-Ohemda S/5 Anesthetic Delivery Unit 
System.
Results: Age, weight and fentanyl consumption were comparable between 
both groups (P >0.05). Mean (SD) Sevoflourane consumption (ml) af ter 2hr, 
4hr, and 6hr in GI (Entropy) versus II (Standard) were 16(2.19) vs 20.8(1.88), 
10.7(1.94) vs 17.4(1.92), and 9(1.22) vs 14.1(2.19), P<0.01. Reduced end tidal 
sevoflourane (%) in G I (Entropy) vs GII af ter 2hr and 4hr (1.4 (0.12) vs1.6 
(0.07) and 1.4 (0.11) vs 1.6 (0.07) Total sevoflurane consumped was reduced 
by 31% in G I (Entropy) when compared with GII (Standard Practice). The 
Propofol induction dose with entropy was also lower (GI, 156.6+22.2 mg vs 
G II, 184.6+15 mg, P <0.05). An increase in anaesthesia depth was observed 
in patients not monitored by Entropy in G II vs GI, repectively. SE af ter 2hr of 
anaesthesia was 47 (4.44) vs 54 (6.58). RE af ter 2hr was 48(4.38) vs 53(6.96). 
Mean arterial pressure was reported to be higher in GI (Entropy) compared 
to GII through out surgery
Extubation time and intensive care stay was shorter with Entropy (GI, 4.52±2 
vs GII, 7.72±2 min, P <0.01) and (1.40 ± 0.50 vs 1.64 ± 0.48, days P=0.09) 
respectively. Blood loss (ml) in GI 567.22±70.72 vs GII 571.2±72.28, P>0.05. 
Anaesthesia time was comparable between both groups with the same surgi-
cal and anaesthetic team
Conclusion(s): Entropy monitoring for hepatic patients reduced general an-
aesthetic agent consumption during induction and surgery and enhanced 
recovery. Encouraging the use of Anaesthesia depth monitors can have an 
important economic impact when applied on a larger scale.
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Analgesia nociception index is more sensitive than the 
bispectral index in pain stimulation 
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Background and Goal of Study: Anesthetic depth is an obscure term, and 
dif ficult to define. Conventionally, the bispectral index (BIS), which is used for 
monitoring the depth of anesthesia, can detect cortex activity. The analgesia 
nociception index (ANI) is for monitoring changes in pain in the autonomic 
nerve system.
We compared the sensitivity of the ANI and BIS during surgery while pain 
from sources such as intubation or incision was stimulated . 
Materials and methods: Sixty- patients received scheduled surgery with 
American Society of Anesthesiologists Classification I or II . The patients were 
aged 20-80 years and all had a BMI below 30. Af ter receiving general anesthe-
sia, the patients underwent BIS and ANI monitoring to allow us to observe the 
change at 3 time points. The 3 time points were under intubation (from 1 min 
before intubation to 2 min af ter intubation), af ter intubation (from 2 min af ter 
intubation until incision) and 3 min into surgery (the first 3 min af ter incision). 
ANI values in the range of 0-100 points (lower values indicate higher levels 
of pain) and BIS values in the range of 0-100 points (higher values indicate 
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considerably higher level of consciousness) were recorded simultaneously.
Results and discussion: 28 patients received intubation, 24 received supra-
glot tic airway devices (SADs), and 8 received intravenous anesthesia (IVG). 
The af ter intubation condition was used as a control because was no stimula-
tion was present at this time point; under intubation and 3 min into surgery 
were operationalized as experimental groups. ANI values were lower in the 
under intubation and 3 min into surgery conditions than in the af ter intubation 
condition for both the intubation and SAD groups. However, the BIS values 
were unchanged in both the under intubation and 3 min into surgery condi-
tions. Unexpectedly, in the IVG group, the median ANI value at 3 min into 
surgery was higher than that measured before surgery (no pain stimulation). 
Conclusion(s): The ANI was more sensitive to pain stimulation than was the 
BIS. Of particular interest, the IVG group ANI values were higher at 3 min 
into surgery than they were before surgery. The reasons for this could be the 
short duration of surgery, but this hypothesis requires further surveying for 
confirmation. 

01AP17-5
Propofol effect-site concentration, bispectral index and 
spectral entropy as guides for propofol sedation during spinal 
anesthesia 

Almetwalli R.
Dammam Universit y, Dept of Anaesthesiology, Alkhobar, Saudi Arabia

Background and Goal of Study: To study the correlation between, propofol 
ef fect-site concentration (Ce prop), Bispectral Index (BIS) and Spectral en-
tropy (state/response, SE/RE), as well as to investigate their threshold values 
best to detect desired level of propofol sedation, during spinal anesthesia. 
Materials and methods: Under aseptic conditions, and af ter fixation of stan-
dard monitors combined spinal-epidural block was performed by staf f-grade 
anesthesiologists, using a standard midline approach in the sit ting position at 
the L3-L4 or L4-L5 intervertebral space. A dose of 12.5 mg hyperbaric bupiva-
caine was injected into the subarachnoid space and the epidural catheter was 
threaded into the same space. Af ter confirmation of successful spinal block, 
propofol sedation using target-controlled infusion (TCI) was started at 0.5 µg/ 
ml and increased incrementally by 0.5 µg/ml. Depth of sedation was evaluated 
using The Observer’s Assessment of Alertness and Sedation (OAA/S) score, 
as well as, BIS, SE and RE every 5 min af ter each Ce prop equilibrium.
Results and discussion: The changes of Ce prop. significantly correlated 
with the changes of BIS, SE and RE values. All are significantly correlated 
with the changes in the OAA/S score. The cut-of f values for Ce prop., BIS, SE 
and RE corresponding to the desired level of propofol sedation were, 1µg/ml, 
75, 75 and 85 respectively. SE showed significant higher specificity while Ce 
prop showed the lowest specificity at the level of 100% sensitivity. This find-
ing confirmed the result of Kwon et al [1] Who stated that the Ce prop should 
not guide the sedation depth alone, because at the same level of Ce prop, 
patients displayed dif ferent levels of sedation score.
Conclusion: During spinal anesthesia under propofol sedation, BIS, SE, RE 
and Ce prop. were equally correlated with OAA/S score. At 100% level of 
sensitivity, SE showed the highest specificity whereas the Ce propofol had 
the lowest specificity to detect the desired level of sedation and should not be 
used as a principle guide of propofol sedation. 
References: 
1. Kwon MY, Lee SY, Kim TY, Kim DK, Lee KM, Woo NS, Chang YJ, Lee MA. 
Spectral entropy for assessing the depth of propofol sedation. Korean J 
Anesthesiol. 2012; 62:234-9.
2. Iannuzzi M, Iannuzzi E, Rossi F, Berrino L, Chiefari M. Relationship 
between Bispectral Index, electroencephalographic state entropy and ef fect-
site EC50 for propofol at dif ferent clinical endpoints. Br J Anaesth. 2005; 
94:613-6. 
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Association of apolipoprotein ε4 with postoperative cognitive 
dysfunction and long-term memory in elderly patients 
undergoing general anesthesia 
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Background and Goal of Study: Postoperative cognitive dysfunction (POCD) 
POCD is related to many factors such as physical status, drugs, advanced 
age, Alzheimer disease, and abnormalities in function and metabolism of 
the brain. The apolipoprotein E (APOE) ɛ4 allele is associated with episodic 
memory decline and risk for Alzheimer’s disease. This study investigated the 
association between APOE ε4 genotype and POCD in patients undergoing 
general anesthesia to evaluate whether APOE genotype was linked with either 
initial or change in performance on a range of cognitive tests, af ter surgery. 
Materials and methods: A total of 126 elderly patients submit ted to surgical 
procedures and general anesthesia had cognitive function assessed previ-
ously to the procedure and af ter 3 and 180 days follow-up assessment. The 
neuropsychological test bat tery used was: TICS, RAVLT, STROOP, TMT A/B 
and SDMT. The APOE was genotyped. 
The primary outcome was an evaluation of each battery test score and the 
frequency distribution of apolipoprotein E alleles and genotypes. P <0.05 was 
used as statistically significant.
Results and discussion: The Pairwise comparisons with Bonferroni correc-
tion disclosed among test bat tery used and APOE alleles 2, 3 and four the 
following results. General cognitive function, assessed by TICS showed dif-
ferences between alleles 2 and 4 and alleles 3 and 4 on 3rd and 180th day af ter 
anesthesia. The mean dif ference, SE, P and 95% CI were respectively: 5.54, 
1.72, 0.005 and 1, 37-9.70 and 5.49,1.17, <0.001 and 2.66-8.33 for TICS on 
the 3rd day; 4.38, 1.45, 0.009 and 0.87-7.89 and 4.28, 0.99, <0.001 and 1.85-
6.63 on the 180th day. Concerning Long-term memory, the RAVLT-D on the 3rd 
day af ter anesthesia showed the dif ference between allele 3 and 4. They were 
3.32, 0.84, <0.001 and 1.27-5.36. 
Also, the RAVLT-D on day 180 af ter anesthesia presented dif ferences be-
tween alleles 2 and 4 and 3 and 4; 4.28, 1.10, 0.0001 and 1.60 - 6.96 and 2.25, 
0.75, 0.01 and 0.43-4.08 respectively. Memory tests associated with APOE ε4 
carriers (P<0.001). There might be a moderate negative relationship between 
APOE ε4 carriers and long memory
Conclusion(s): POCD can suggest a cognitive decline onset especially in 
long-term memory in APOE ε4 carriers’ elderly adults. In future studies, we 
could evaluate its use previously to the general anesthesia for application of 
some preventive measures with those patients, like neurostimulation before 
the procedure. 
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BIS and burst suppression in a patient with hemorrhagic shock 
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Background: Based on four EEG parameters, the bispectral index (BIS) moni-
tor measures depth of anesthesia on a scale between 0 (isoelectric) and 100 
(wake state). BIS and burst suppression (BSR) are influenced by many factors, 
such as changes in the depth of anesthesia, hypothermia and brain hypoper-
fusion. Due to the direct correlation between BSR and cerebral distress[J1] , 
many anesthesiologists use BIS devices to monitor brain perfusion.
Case report: Surgery was indicated for a 70-year old woman (52 kg, 155 cm, 
P2), to resection of a large tumor in contact with the pancreas. The preopera-
tive laboratory findings were normal. The patient was awake upon admission 
to the surgery room. Monitoring included oximetry, invasive blood pressure, 
ECG and BIS. Thoracic epidural blockade was achieved with ropivacaine 
(30 mg) combined with sufentanil (20 µg) and morphine (2 mg) followed by 
general anesthesia with sufentanil (15 µg), cisatracurium (3 mg) and target-
controlled remifentanil and propofol (all i.v.), to at tain BIS 45-60. The resection 
of the tumor (which invaded the vena cava) precipitated intense bleeding, 
leading to shock. 
Fluid resuscitation was achieved with crystalloids, colloids, hemoderivatives 
and noradrenaline. BIS fell gradually to 7 and BSR rose to 84. Having achieved 
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hemodynamic stability by the end of the procedure, the intubated patient was 
transferred to the ICU. On the 6th postoperative day, without sedation the pa-
tient presented isocoria, photo reactivity and spontaneous eye opening, but 
did not interact with the examiner. Sepsis and bleeding developed and the 
patient died on the 10th postoperative day. 
Discussion: The low BIS and high BSR values observed during hemorrhagic 
shock may be considered predictive of coma, as observed af ter the first sur-
gery. The direct correlation between BIS values and chances of recovery of 
awareness in patients with severe brain damage is well documented. High 
BSR values have also been associated with brain hypoperfusion. 
Reference: Suárez FEF, Tamargo LA, Álvarez AG. Cambios en el índice 
biespectral (BIS) em uma parada circulatória durante la circulación 
extracorpórea, Rev Esp Anestesiol Reanim. 2011;58:261-263.
Learning points: The observed changes in BIS and BSR values probably 
reflected severe neurological damage. 
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Background and Goal of Study: The elderly are at significant risk for 
Cognitive dysfunction . But the ef fect of the depth of anesthesia on POCD 
remains controversial. This study is designed to investigate whether the depth 
of anesthesia af fects the incidence of POCD.
Materials and methods: 357 patients aging between 50 and 70 were ran-
domly divided into 2 groups: deeper anesthesia (n = 181) and lighter anesthe-
sia (n =176). Elderly patients who are going to receive moderate laparotomic 
operations for the first time are selected (including gastrectomy, gastric can-
cer, colon resection, urinary calculi types of surgery, hysteromyomectomy). 
The operative time is expected to be in 90-150 min, and the amount of bleed-
ing is less than 500 ml. Total intravenous anesthesia was used. Propofol and 
sufentanil were used for anesthesia induction and propofol and remifentanil 
infusion rate titrated to maintain target BIS values. BIS is maintained in 35-45 
in deeper anesthesia group and 50-60 in lighter anesthesia group. A battery 
of 9 neuropsychologic tests (cumulative learning, verbal fluency, associa-
tion test, digit span(forward and backward), digit symbol, trail making test, 
grooved pegboard test(favored and non-favored hand)) was administered 
preoperatively , 7days and 3 months af ter surgery. A postoperative deficit was 
defined as a postoperative decrement to preoperative score greater than 1 
standard deviation on any test. Patients who experienced 2 or more deficits 
were deemed to have early postoperative cognitive dysfunction(POCD).
Results and discussion: 281 patients completed testing, of which 142 were 
in deeper and 139 in the lighter group. The early(7days) POCD occurred in 23 
patients (16.2%) in the deeper group and in 45 patients (32.3%) in the lighter 
group. The long-term(3 months) POCD occurred in 19 patients (13.3%) in the 
deeper group and in 17 patients (12.2%) in the lighter group. The dif ference 
in incidence of POCD between deeper and lighter group is statistically signifi-
cant (P=0.0015, X2 ) at 7days but not at 3 months (P=0.7527 X2).
Conclusion: Deeper total intravenous anesthesia can decrease the incidence 
of cognitive dysfunction in the early(7days) postoperative period but had no 
significant ef fect on long-term(3 months) cognitive dysfunction. 
Acknowledgements: This study was funded by AstraZeneca China 
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Background and Goal of Study: Cerebral oximetry estimates the oxygen-
ation of cerebral cortex by a non-invasive transcutaneous measurement us-
ing near-infrared spectroscopy (NIRS). Although It has been used to detect 
cerebral ischemia, its utility to monitor blood loss is yet to be confirmed 2,3. We 
propose a novel concept by using normoxic challenges (reducing FiO2 from 
50% to 21%) to study if cerebral oxygenation (cerebral rSO2) changes induced 
by the challenges can reflect the amount of blood lost. 
Materials and methods: We prospectively studied 10 patients undergoing 
total hip replacement surgery and monitored, by INVOS, the variation of cere-
bral rSO2 along the normoxic challenges taken each 30 minutes. Serial arte-
rial gasometries were obtained and heart rate (HR), mean arterial pressure 
(MAP), EtCO2 and BIS were also monitored and registered. Blood loss was 
estimated. Institution board approval and informed consent were obtained.
Results and discussion: Three normoxic challenges were performed in 82% 
of the patients, with a total of 31 challenges. HR (p=0,245), MAP (p=0,599), 
EtCO2 (p=0,169), BIS (p=0,071), SpO2 (p=0,542), thenar eminence rSO2 
(p=0,573) and cerebral rSO2 (p=0,649) did not change while the patient 
was positioned in lateral decubitus and before each challenge. We found a 
correlation between the consecutive challenges and the fall of cerebral rSO2 
(p=0,01). Estimated blood loss increased with the lengths of the surgery 
(p<0,001) and there was correlation with cerebral rSO2 variation (p=0,002). 
Cerebral rSO2 with 50% FiO2 did not change during the surgery. Hemoglobin 
value did not correlate with any parameter. 
Conclusion(s): Performing normoxic challenges gave additional clinical in-
formation as it showed the cerebral perfusion state without the contaminant 
factor of the high FiO2 related to the current practice of general anesthesia. We 
found a correlation between the amount of blood loss and the decrease of 
cerebral rSO2, and although there was no decrease in hemoglobin measure-
ments, we hypothesize that it was caused by blood loss.
References: 
1. Ferari M, Principles, techniques and limitations of near-infrared 
spectroscopy, Can J Appl Physiol. 2004; 29, 
2. Murkin JM, Near-infrared spectroscopy as an index of brain and tissue 
oxygenation, BJA, 2009;103, 
3. Torella F, Cerebral and peripheral oxygen saturation during red cell 
transfusion, J Surgical Research,2003;110 
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Background and Goal of Study: Automatic monitoring of vital parameters ac-
cumulates particularly high-density information resources that could be valu-
able for detecting and quantifying temporary dysregulation. Intraoperative hy-
potension - as a predictor of perioperative morbidity - is commonly interpreted 
in mean arterial pressure (MAP) time below a certain threshold (1). Since 
time series characteristically combine a course of values with associated time-
stamps, we set out to simultaneously aggregate the severity and the duration 
of hazardous episodes, and to quantify short-term fluctuations.
Materials and methods: We investigated short-term fluctuation, slow-moving 
variability, or unipolar derailment of perioperative blood pressure. 
Therefore we used Poincaré diagrams (2), a ‘hypotensive index’ in analogy to 
(3), and conventional timestamp-agnostic measures of dispersion on 30,641 
de-identified perioperative MAP series. 
We analyzed the statistical associations between these variables, and com-
pared their distribution between patients with (3,041) or without postopera-
tive neurological morbidity accounted by computed tomography or magnetic 
resonance imaging of the head.



70 General Anaesthesiology

Results and discussion: Comparative analysis demonstrated that patients 
with a documented tomography of the head had significantly elevated mea-
sures of short-term MAP fluctuations (p<.001). This cohort also trended to-
wards hypotensive episodes, in the sense that among patients with a pre-
sumed adverse neurological outcome the ‘hypotensive index’ was increased 
in seven of twelve monthly subsets. Conventional time-agnostic measures of 
dispersion like the standard deviation of MAP values also tended to be in-
creased among patients with a head tomography, although the association 
seemed less pronounced and less reliable than the one of the specialized 
gradient-based metrics. 
Conclusion(s): The findings of this study have two implications: First, we pro-
vide a robust methodological approach to quantitatively analyze perioperative 
blood pressure time series. 
Second, we demonstrated that the impact of short term fluctuations of blood 
pressure may be more important for postoperative outcome than the absolute 
value. 
We presume that such automated analyses of clinical time series could fea-
sibly serve as a valuable component of diverse electronic medical records-
based studies.
References: 
1. Walsh et al. Anesthesiology 2013; 
2. Golińska et al. 2013; 
3. Vogelzang et al. Crit Care 2004 

01AP17-11
Insufficient astrocyte-derived BDNF contributes to 
propofol-induced neuron death through Akt/GSK3β/
mitochondrial fission pathway 

Bosnjak Z., Liu Y., Yan Y., Bai X.
Medical College of Wisconsin, Dept of Anaesthesiology, Milwaukee, United 
States

Background and Goal of Study: Propofol causes neuron death in develop-
ing animals and there is lit tle information regarding the role of astrocytes. 
Relative numbers of astrocytes to neurons are much less in neonatal rodent 
brains compared with adults. We hypothesize that insuf ficient levels of as-
trocyte-derived brain-derived neurotrophic factor (BDNF) may contribute to 
propofol-induced neuron death.
Materials and methods: Hippocampal astrocytes and neurons isolated from 
neonatal rats were either cultured alone or co-cultured at 1:9 and 1:1 ratios. 
The cultures were treated with propofol
(3, 10, or 30 µM) for 6 h with BDNF, TrkB inhibitor Cyclotraxin-B, GSK3β in-
hibitor CHIR99021, or mitochondrial fission inhibitor Mdivi-1. Cell death was 
measured by propidium iodide staining. BDNF concentration in astrocyte-
conditioned medium was quantified using ELISA. Western blot was performed 
for Akt and GSK3β assay. Mitochondrial shape was visualized through TOM20 
staining. 
Results and discussion: Propofol (10 and 30 µM) increased cell death, mito-
chondrial fission, and activated GSK3β; and decreased activated Akt in neu-
rons, but did not influence astrocyte viability. The neuron death was at tenu-
ated by co-culturing with astrocytes at high-density (1:1) but not low-density 
(1:9). Administration of BDNF, CHIR99021, or Mdivi-1 prevented the increases 
of cell death and mitochondrial fission of neurons in neuron-alone cultures 
and 1:9 co-cultures. Blocking BDNF receptor and Akt activities abolished 
astrocyte-induced neuroprotection. 
Conclusion(s): We demonstrate for the first time that 1) astrocytes are more 
resistant to propofol than neurons and 2) insuf ficient BDNF secretion, due 
to low-density of astrocytes, contributes to propofol-induced neuron death 
through Akt/GSK3β/mitochondrial fission pathway, suggesting potential neu-
roprotective strategies against propofol such as administration of BDNF or 
astrocyte-conditioned medium, decreasing mitochondrial fission, or inhibiting 
GSK3β. 

01AP18-1
Effect of dif ferent REMI effect site concentrations on the BIS, 
qCON, ANI, and qNOX at constant NSRI 

Caret te R.1, Hendrickx J.F.1, De Wolf A.M.2

1OLV Hospital, Dept of Anaesthesiology & Intensive Care, Aalst, Belgium, 
2Nor thwestern Universit y, Dept of Anaesthesiology, Chicago, United States

Introduction: Anesthetic depth is the probability of hypnotic + opioid induced 
hypnosis, immobility and hemodynamic control. The NSRI (Noxious Stimulus 
Response Index) is a composite index of these endpoints, and hypnotics/opi-
oid combinations that at tain identical NSRI’s (points on the same isoboles) 
at tain the same probability of a certain anesthetic depth. Another approach is 
to separately titrate hypnotics to an EEG derived index (BIS/Covidien], qCON/
QuantiumMedical) and opioids to an anti-nociception index (ANI/MDoloris, 
qNOX/QuantiumMedical). 
We examined whether these indices correlated with 3 dif ferent remifentanil 
ef fect site concentrations (CeREMI) when the hypnotic concentration was ad-
justed to maintain NSRI constant in a homogenous patient (pt) population 
under constant stimulus intensity. 
Methods: Af ter obtaining IRB approval and pt consent, 10 pts undergoing 
robot prostatectomy received desflurane (DES) in O2/air and REMI. Using the 
SmartPilot (Dräger), CeREMI in each pt was increased from 1 to 3 to 5 ng/
mL while FADES (end-expired desflurane %) was adjusted to keep NSRI at 5. 
Once NSRI and DES had stabilized at the new CeREMI, BIS, qCON, ANI and 
qNOX were collected every 5 sec for 20 min, and their median, first and third 
quartile, mean, standard deviation and coef ficient of variation over these 20 
min calculated. The ef fect of dif ferent CeREMI on each index (ANOVA), and 
the prediction probability (Pk) for ANI and qNOX for CeREMI as well as BIS 
and qCON for CeDES were calculated [1].
Results: S See Fig 1. Age, height, and weight were 63±7 y, 174±6 cm, and 
81±15 kg. The FADES % to maintain NSRI at 5 was 6.5±0.3, 4.0±0.2, and 
3.0±0.1 % in the Ce1, Ce3, and Ce5 groups, respectively. 

[Fig. 1. Median (first and third quar tiles) of each parameter for each 
remifentanil ef fect site concentration (CeREMI) average over the 20min 
period Ce was held constant, for each index, values dif fered between 
dif ferent CeREMI. Pk is the prediction probabilit y of the index versus 
CeREMI. For positive correlation, the value is 1 when the index predicts 
the observed ef fect (i.e. CeREMI), while 0.5 indicates the index does not 
bet ter predict than chance. A value below 0.5 means the index increases as 
CeREMI increases. Pk presented as mean (standard error). FAdes = end-
expired desflurane concentration]

Discussion: ANI did not reflect opioid ef fect because ANI is supposed to in-
crease with increasing CeREMI; qNOX performed better in this regard. BIS 
and qCON were similar in the 3 CeREMI groups, reflecting their ability to esti-
mate the depth of anesthesia. 
References: 1. Smith W et al. Anesthesiology 1996;84:38-51 
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01AP18-2
Apnea as clinical indicator for tracheal intubation without 
curarization in pediatric patients 

Galante D.1, Kumar N.2, Melai E.3, Pedrot ti D.4, Lambo M.S.5, Cococcia L.6

1Universit y Hospital ‚Ospedali Riuniti’, Dept of Anaesthesiology & 
Intensive Care, Foggia, Italy, 2Naryana Nethralaya Eye Hospital, Dept of 
Anaesthesiology & Intensive Care, Narayana Hrudalaya Campus, Bangalore, 
India, 3Ospedale Unico della Versilia, Dept of Anaesthesiology & Intensive 
Care, Lido di Camaiore, Italy, 4S. Chiara Hospital, Dept of Anaesthesiology & 
Intensive Care, Trento, Italy, 5Spirito Santo Hospital, Dept of Anaesthesiology 
& Intensive Care, Pescara, Italy, 6SS Annunziata Hospital, Dept of 
Anaesthesiology & Intensive Care, Sulmona, Italy

Many articles have been published about tracheal intubation in children us-
ing sevoflurane without muscle relaxant (1). None of the study showed 100% 
excellent intubating conditions. Our study aimed to achieve apnea based on 
induction time using sevoflurane before intubation and observe the intubating 
conditions and hemodynamic variations in pediatric patients posted for oph-
thalmic procedures under general anaesthesia (1). 
Materials and methods: A systematic multicentric review of our recorded 
data was analyzed. 150 patients patients aged 1-6 years ASA I-II were induced 
with sevoflurane in 100% oxygen with 7 L/min flow via facemask. Fentanyl 
1 mcg/kg was given intravenously. Induction was done in slow incremental 
manner up to 8 vol% for 4.5 min (0 vol% to 8 vol% over 2.5 to 3 minutes). 
Propofol 1 mg/ kg was given intravenously at 4.5 min. Ventilation by mask 
was controlled af ter achieving apnea based on capnography and respiratory 
pat tern. Laryngoscopy and tracheal intubation was performed at 5.5 minutes. 
Intubating conditions were assessed using Steyn’s modification of Helbo-
Hansen scoring system and hemodynamic parameters were measured at 0, 
3, 4.5, 5.5 and 6.5 minutes af ter induction. 
Results and discussion: 96 out of 150 patients achieved apnea at 4.5 min 
and all 150 patients af ter giving propofol 1 mg/kg. Intubating conditions were 
excellent in all the cases without any complications. There was decrease in HR 
at 5.5 min compared to 3 min. There was decrease in systolic and diastolic 
blood pressure at 3, 4.5 and 5.5 minute intervals when compared to baseline 
value at 0 min (at 5.5 minutes was 15.58% and 12.75% compared to baseline 
respectively) (Table 1).

Mean ± SD p value P value (3min)

Systolic 
Blood 

Pressure

0 min 91.52 ±
8.66

3 min 88.54 ± 
7.90 0.0020

4.5 min 85.55 ±
7.45 0.0001** 0.0008

5.5 min 77.26 ±
7.15 0.0001** 0.0001

6.5 min 81.30 ±
7.29 0.0001** 0.0001

Diastolic 
Blood 

Pressure

0 min 51.68 ±
8.78

3 min 50.36 ±
7.62 0.1654

4.5 min 59.53 ±
86.12 0.2676 0.1959

5.5 min 45. 09 ±
6.71 0.0001** 0.0001

6.5 min 47.01 ±
6.75 0.0001** 0.0001

[Table 1. In the study it was observed that there was significant decrease in 
Systolic and Diastolic blood pressure at all the intervals when compared to 
baseline value at 0 min. Percentage decrease in SBP at 5.5 min = 91.52 - 
77.26 / 91.52 = 15.58%. Percentage decrease in DPB at 5.5 min = 51.68 
- 45.09 / 51.68 = 12.75%]

Conclusions: Apnea and excellent intubating conditions were observed in all 
the patients without any complications during induction with sevoflurane of 8 
vol% by 5.5 minutes before laryngoscopy and tracheal intubation. 
Reference: 
1. Rajan S et al.Evaluation of endotracheal intubating conditions without the 
use of muscle relaxants following induction with propofol and sevoflurane 
in pediatric clef t lip and palate surgeries. J Anaesthesiol Clin Pharmacol 
2014;30:360

01AP18-3
The half maximal effective dose of intravenous oxycodone for 
blunting the hemodynamic responses to laryngoscopy and 
endotracheal intubation 

Jung K.T., Kim S.H., So K.Y.
Chosun Universit y Medical School, Dept of Anaesthesiology & Pain Medicine, 
Gwangju, Korea, Republic of

Background and Goal of Study: Laryngoscopy and endotracheal intuba-
tion lead essentially to undesirable hemodynamic changes, which most anes-
thesiologists have at tenuated by pharmaceutical intervention such as opioid 
and non-opioid analgesics. Intravenous oxycodone also can be used for this 
purpose, but it has dif ferent ef fective dose according to gender as well as 
age. However, there are no references on the optimal dose to at tenuate these 
hemodynamic changes. 
Therefore, we investigated the half maximal ef fective dose (ED50) of intra-
venous oxycodone to blunt the hemodynamic responses to laryngoscopy 
and endotracheal intubation by the Dixon’s up-and-down method in male 
patients.
Materials and methods: Af ter institutional review board approval, thir ty three 
male patients, aged between 20 and 65 years, were finally enrolled. First pa-
tients were slowly injected with intravenous oxycodone 0.1 mg/kg 20 minutes 
before anesthesia. The induction of anesthesia and neuromuscular block was 
started with propofol and rocuronium. And then, 2 minutes later, endotracheal 
intubation was performed. The dose of intravenous oxycodone for each sub-
sequent patient was determined by the response of the previous patient by 
the Dixon’s up-and-down method (DUDM) with an interval of 0.01 mg/kg ac-
cording to the degree of hemodynamics changes with 20% limitation 1 min 
af ter intubation. The ED50 of intravenous oxycodone was determined by using 
Dixon up-and-down method which calculating the mean of midpoint dose of 
all independent pairs of patients who manifested crossover from “response” 
to “no response” af ter eight crossover points. Probit regression model was 
used to calculate dose response curve and confidence intervals and estimat-
ed ED50 and ED95 were calculated. 
Results and discussion: TheED50of intravenous oxycodone was 0.074 ± 0.008 
mg/kg in male patients by DUDM. From probit regression model, the ED50 and 
ED95 of intravenous oxycodone were 0.069 [95% confidence interval (CI), 0.06-
0.077] and 0.091 (CI, 0.077-0.129) mg/kg in male patients, respectively.
Conclusion(s): The intravenous oxycodone showed the narrow preventive 
dosage for blunting hemodynamic response to laryngoscopy and endotra-
cheal intubation, and the additional study will be needed to confirm the actual 
blunting ef fect of hemodynamic responses to laryngoscopy and endotracheal 
intubation using the ED50 and ED95 of intravenous oxycodone.
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01AP18-4
Intermediate care unit length of stay: dif ferences in patients 
undergoing carotid endarterectomy 

Guimarães J., Nunes C.S., Poiarez C.
Centro Hospitalar do Por to, Dept of Anaesthesiology & Intensive Care, Por to, 
Por tugal

Background and Goal of Study: Recent studies show that hospital length 
of stay for more than 2 days in patients submit ted to carotid endarterectomy 
(CEA) is associated with symptomatic carotid disease, heart failure and pul-
monary disease. Electroencephalography changes, time of surgery, transfer 
to intensive care unit and number of postoperative complications were also 
identified as predictors of prolonged stay.
A preliminary analysis in our center revealed that the majority of patients un-
dergoing CEA is admit ted in the intermediate care unit being discharged dur-
ing the first 24h af ter surgery. Our aim was to identify dif ferences between 
these patients and those with a prolonged stay in this unit. 
Materials and methods: Retrospective analysis of data from consecutive 
patients submit ted to CEA between July 2012 and December 2014 in our 
center. Data were collected from medical electronic records: demographics, 
comorbidities, intraoperative variables, post anaesthesia care, postoperative 
complications and postoperative length of stay were registered. Patients were 
included in two groups according to intermediate care unit length of stay af ter 
surgery: ≤24h or >24h. Statistics: ANOVA, t-student and chi-square tests were 
used. A p-value <0.05 was considered statistically significant.
Results and discussion: 135 patients were admit ted in the intermediate care 
unit: 77 were discharged in ≤24h and 58 af ter 24h. No dif ferences in demo-
graphics and comorbidities. There were also no dif ferences in indications 
for surgery and extension of carotid disease. All patients underwent general 
anaesthesia. Anesthetics, cerebral monitoring devices, intraoperative cardio-
vascular drugs and time of surgery were similar between groups. Patients 
with a shorter intermediate care unit length of stay had a shorter time until 
discharge (≤24h: 195±145; >24h: 272±223) in the post anesthesia care unit 
(PACU) (p=0,033) and the use of cardiovascular drugs in the PACU was less 
frequent (p=0,001). Dif ference in the number of postoperative complications 
was also significant (p<0,001). Use of cardiovascular drugs in the PACU was 
also associated with the number of postoperative complications (p=0,001).
Conclusion(s): Hemodynamic stability and a shorter stay in the PACU may 
be indicators of postoperative level of care, risk of complications and length 
of stay in these patients. 

01AP18-5
Risk factors for pulmonary complications af ter percutaneous 
nephrolithotomy 

Lim J., Yu J., Choi J.M., Chin J.-H., Hwang J.-H., Kim Y.-K.
Asan Medical Center, Dept of Anaesthesiology & Pain Medicine, Seoul, 
Korea, Republic of

Background and Goal of Study: Although percutaneous nephrolithotomy 
(PNL) was established as a minimally invasive treatment option for removal of 
renal stones, it is known to be associated with several complications including 
extravasation of fluid and urine, blood transfusion, and septicemia. However, 
lit tle is known about postoperative pulmonary complications (PPCs) in PNL. 
We therefore evaluated the incidence, risk factors, and outcomes of PPCs in 
PNL. 
Materials and methods: Af ter Institutional Review Board approval (approval 
number: 2014-0975), we retrospectively reviewed the clinical and laboratory 
data from 959 patients who underwent PNL. The definition of PPCs was per-
formed according to the criteria presented by Hulzebos et al.1 We evaluated 
preoperative variables such as age, gender, comorbidities, and laboratory 
findings, stone characteristics such as count, size, location, and composition, 
and approach technique. We also evaluated postoperative outcomes.
Results and discussion: Patients who underwent PNL more than twice were 
excluded. Patients with incomplete data were also excluded from the analy-
sis. Ultimately, 560 patients of PNL were included in this study. Of these, 158 
patients (28.2%) had PPCs. Patients with PPCs were significantly older than 
those without PPCs (P = 0.022). The gender, body mass index, comorbidities, 
and preoperative laboratory findings did not significantly dif fer between the 
two groups. Use of intravenous patient controlled analgesia, large sized stone 
over 25 mm in diameter, multiple stones, use of intercostal approach, and 
uric acid stone were significantly associated with the incidence of PPCs. In 

addition, the duration of postoperative hospital stay was significantly longer in 
patients with PPCs than in those without PPCs (P = 0.004).
Conclusion: We found that old age, use of intravenous patient controlled 
analgesia, multiple stones, large sized stone, and intercostal approach were 
associated with the development of PPCs. These findings provide valuable 
insights into improving perioperative management in PNL.
Reference: 
1. Hulzebos EH, Helders PJ, Favie NJ, et al. Preoperative intensive inspiratory 
muscle training to prevent postoperative pulmonary complications in high-
risk patients undergoing CABG surgery: a randomized clinical trial. JAMA 
2006;296:1851-7 

01AP18-6
Which provides better postoperative recovery or quality of life 
af ter laparoscopic surgery, fentanyl or remifentanil? 

Asakura A.1, Takahiro M.2, Takahisa G.1

1Yokohama Cit y Universit y Graduate School of Medicine, Dept of 
Anaesthesiology & Intensive Care, Yokohama, Japan, 2Kanagawa Children’s 
Medical Centre, Dept of Anaesthesiology, Yokohama, Japan

Background and Goal of Study: Both fentanyl and remifentanil are common-
ly used opioids in laparoscopic surgery. Compared to fentanyl, remifentanil 
provides strong analgesia, which probably leads to less secretion of cortisol 
during the surgery. Meanwhile, administration of glucocorticoids before sur-
gery has shown to improve the postoperative recovery. 
We therefore hypothesized that the higher level of cortisol by using fentanyl, 
the better postoperative recovery or quality of life. 
Materials and methods: The study was prospective, randomized, controlled, 
double (patients and investigators) blinded clinical trial. ASA PS 1 and 2, age 
20 to 79 years old patients undergoing renal or ureteral laparoscopic surgery 
were enrolled. Subjects were randomized to receive fentanyl or remifentanil 
as a part of standardized anesthetic. Both groups received intravenous pa-
tient-controlled anesthesia with fentanyl as postoperative analgesia. Cortisol 
was measured 4 times: before, during, at the end of the surgery, and next 
morning. Primary outcome was Quality of Recovery (QoR)-40 score on 24 
hours af ter the surgery. Secondary outcome were 36-Item Short-Form Health 
Survey (SF-36) scores in 1 and 3 months af ter the surgery. Sample size cal-
culations revealed 66 subjects were required to achieve a power of 80% with 
a type 1 error of 0.05. 
Results and discussion: 70 subjects were randomized and primary outcome 
data were available for 63 subjects. Patients’ baseline characteristics were not 
significantly dif ferent between the groups.

 Fentanyl (n=34) Remifentanil (n=35) p value

Age (yr) 52.0 (39.8-66.3) 52.0 (42.0-64.0) 0.884

Sex (M:F) 23:11 24:11 1.000

Height (m) 1.66 (1.61-1.70) 1.65 (1.58-1.76) 0.727

Weight (kg) 63.1 (52.7-70.6) 67.0 (53.1-75.2) 0.525

ASA PS (1:2) 13:21 10:25 0.450

[Table 1]

Global median (IQR) QoR-40 score was higher in the fentanyl group [160 
(138-177)] compared with the remifentanil group [140 (127-166)], however 
this dif ference did not reach statistical significance (p=0.079). There were no 
significant dif ferences in SF-36 scores. Cortisol measured during and at the 
end of the surgery was significantly higher in the fentanyl group (p<0.001). 
Conclusion: Fentanyl may have better quality of recovery than remifentanil. 
However, this dif ference did not reach statistical significance, probably be-
cause our sample size did not reach the target sample size. Further well-
powered studies are needed to clarify our hypothesis. 
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01AP18-7
Neostigmine: a safe and simple solution to acute colonic 
pseudo-obstruction 

Gutiérrez Cosío I., Vicol A., Roldán N., Vendrell Jorda M., Deiros C., 
Masdeu J.
Consorci Sanitari Integral, Dept of Anaesthesiology, Sant Joan Despí, Spain

Background: Acute colonic pseudo-obstruction (ACPO), or Ogilvie syn-
drome, is characterized by a massive colonic distension without mechanical 
obstruction. Pathophysiology is unclear, being mainly an altered intestinal 
motility due to a disorder of the autonomous sytem. Prompt treatment and 
resolution are prioritary. In this case report medical treatment was performed, 
based on physiology and pharmacology.
Case report: A 40-year-old man, with a history of spastic tetraparesis due 
to cerebral palsy and chronic constipation requiring weekly enemas, was 
admit ted to the hospital af ter 3 days of general discomfort without fever. 
Dehydration, bloating and a distended abdomen were noted, with no he-
modynamic or respiratory instability. Blood tests were normal. Abdominal 
x-ray revealed significant colonic dilatation. Due to scarce improvement with 
conservative treatment, and a control x-ray showing further small bowel and 
gastric distention, neostigmine was indicated. Under standard monitorisation 
and with ready access to advanced resuscitation equipment, neostigmine was 
titrated according to clinical response up to a total of 3.5mg. Progressive bra-
dycardia from 78 to 47bpm with no hemodynamic instability was observed, 
with an increase of salivary secretions. Ef fectivity was noted by the passing 
of two pasty stools. Af ter 2 days, nasogastric tube could be removed, with 
correct oral intake and radiological improvement.
Discussion: ACPO is thought to be due to a deficiency in the parasympa-
thetic autonomic nervous system, responsible of gut inervation. Neurological 
diseases, as in our case, have been associated to this syndrome. The most 
feared complication is cecal perforation and peritonitis, associated with mor-
tality rate close to 70%. Initial treatment is conservative, including bowel rest, 
opioid discontinuation, correction of electrolyte imbalances and underlying in-
fection, and nasogastric and rectal tubes. Neostigmine increases the amount 
of available acetylcholine, indirectly stimulating muscarinic receptors in the 
smooth muscle of the digestive system, causing contraction. However, side 
ef fects are not restricted to the intestine, being the most important the risk of 
bradycardia and cardiac arrest, thus strict monitoring is required.
References: 
Ann R Coll Surg Engl. 1992 Sep;74(5):364-7 
Ann Med Surg. 2014 Jun 19;3(3):60-4
J Am Coll Surg. 2000 Mar;190(3):315-8
Learning points: Monitored use of neostigmine, is a simple, safe, and ef fec-
tive treatment for ACPO. 

01AP18-8
Sulfate magnesium as an option to treat hipertensive crisis 
in resection of metastasic pheochromocytoma 

Zurita Copoví S., Guasch Arévalo E., Kollmann Camaiora A., Iannuccelli F., 
Gilsanz Rodríguez F.
Hospital La Paz, Dept of Anaesthesiology & Intensive Care, Madrid, Spain

Background: Pheochromocytoma is a reare tumor with low incidence of os-
seus, hepatic and pulmonary metastasis. When handling the tumor a massive 
release of catecholamine occurs, with secondary dif ficult to treat high blood 
pressure (BP).
Case report: A 32 years old, ASA II male patient was scheduled for resec-
tion of humeral metastasis of malignant pheochromocytoma and prosthetic 
reconstruction. The primary adrenal focus was unevent fully resected 8 years 
before. 
The patient received doxazosin 4mg/24h and propranolol 10mg/8h over 
14 days prior to surgery. Invasive femoral BP before induction was 126/83 
mmHg. Af ter unevent full induction wih propofol 3mg/kg, fentanyl 3mcg/kg 
and rocuronium 0.6mg/kg, maintenance was achieved with desflurane and 
remifenatnil Target Controlled Infusion. Tumor dissection produced a sharp 
rise in BP of 230/138 mmHg. 
We administered labetalol 70mg iv and magnesium sulfate 6g, followed by 
central-line perfusion of labetalol 300mcg/kg/min, magnesium sulfate 1g/h 
and nitroglycerin 0.3mcg/kg/min to maintain BP below 160/90 mmHg. Af ter 
tumor removal, aggressive fluid resuscitation and norepinephrine infusion 
(0.04mcg/kg/min) were needed due to deep hypotension. The patient was 

extubated in the OR and transferred to the postanaesthesia care unit haemo-
dynamically stable. He was discharged af ter 17h. 
Discussion: Humeral metastasis behaved similarly to the primary adrenal 
pheochromocytoma. Neither magnesium sulfate nor labetalol or nitroglyc-
erine have showed benefits over other drugs to treat hypertensive crisis. 
Magnesium sulfate was the most ef fective one in our patient. Safety of intra-
venous compared to inhalatory maintenance has not been proven safer. A 
regional technique may reduce the pain-related catecholamine release. We 
advocate for a combined anesthetic technique whenever possible. 
References: 
Ajallé R. Treatment of malignant pheochromocytoma. Horm. Metab. Res 
2009;41(9):687-96. 
Dortzbach K. Variants of pheochromocytoma and their anesthetic 
implications: a case report and literature review. M. E.J. Anesth 
2010;20(6):897-905.
Learning points: 
- Bone metastatic pheochromocytoma deserves similar anesthetic approach 
because of similar hypertensive crisis risk than adrenal pheochromocytoma.
- Magnesium sulfate is a good option in this set ting 

01AP18-9
The effect of sevoflurane and propofol anesthesia on incidence 
of perioperative hyperglycemia in diabetic patients undergoing 
lung surgery 

Han J.1, Jung S.M.1, Park S.-J.1, Han J.1, Kwon H.U.2

1Yeungnam Universit y, Dept of Anaesthesiology & Pain Medicine, Daegu, 
Korea, Republic of, 2Konyang Universit y, Dept of Anaesthesiology & Pain 
Medicine, Daejeon, Korea, Republic of

Background and Goal of Study: Propofol has shown less increase in blood 
glucose level during surgery compared to inhalational anesthetics in surgical 
patients, but the ef fect of dif ferent anesthetic agents on postoperative gly-
cemic control remained undefined. This study aimed to compare ef fects of 
anesthetic agents on development of perioperative hyperglycemia in diabetic 
patients undergoing lung surgery.
Materials and methods: A retrospective chart review was conducted with 
168 type II diabetic adult patients undergoing elective lung surgery between 
January 2008 and May 2015 at a single center. 
Patients were classified into two groups based on anesthetic agents used 
to maintain general anesthesia: propofol (group P, n = 85) and sevoflurane 
(group S, n = 83). The primary endpoint was the incidence of perioperative 
hyperglycemia (>180mg/dL) from preoperative period to three days af ter sur-
gery. Secondary endpoints included length of hospital stay, in-hospital mor-
tality rate, 30-day mortality rate, and incidence of adverse events like surgical 
wound infection, myocardial infarction, cerebral infarction, and renal failure 
requiring hemodialysis.
Results and discussion: Immediate postoperative blood glucose level was 
significantly lower in group P compared to group S (197.3 vs 212.4 mg/dL, 
95% CI of dif ference -27.98 to -2.20, P= 0.022), but the incidence of hypergly-
cemia were not dif ferent between two groups during surgery and postopera-
tive 3 days. The length of hospital stay, in-hospital mortality, 30-day mortality 
and each adverse outcome were not dif ferent between two groups.

 Group P (n=85) Group S (n=83) P

Intraoperative (n) 16 (20.5) 18 (29.0) 0.321
Immediate postoperative (n) 57 (67.1) 59 (72.8) 0.499
POD#1 (n) 71 (83.5) 70 (84.3) 1.000
POD#2 (n) 65 (76.5) 65 (79.3) 0.712
POD#3 (n) 58 (69.0) 64 (79.0) 0.159
[Incidence of perioperative hyperglycemia]

 Group P (n=85) Group S (n=83) P

Surgical site infection 0 (0) 2 (2.4) 0.243
Renal insuf ficiency requiring 
hemodialysis 1 (1.2) 2 (2.4) 0.618

Myocardial infarction 0 (0) 1 (1.2) 0.494
Cerebral infarction 0 (0) 2 (2.4) 0.243
Length of hospital stay (days) 14.2 ± 14.7 13.9 ± 25.9 0.145
In hospital mortality 1 (1.2) 3 (3.6) 0.365
30 day mortality 0 (0) 2 (2.4) 0.243
[Postoperative outcome, n(%) or mean±SD]
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Conclusion(s): Propofol and sevoflurane has comparable ef fects on the de-
velopment of perioperative hyperglycemia and postoperative outcome in type 
II diabetic patients undergoing lung surgery. 

01AP18-10
MOANS and LEMON scores: are they useful in our routine 
airway assessment? 

Carvalho M., Pinho S., Soares M., Pinho D., Cavaleiro C., Machado H.
Centro Hospitalar do Por to, Dept of Anaesthesiology & Intensive Care, Por to, 
Por tugal

Background and Goal of Study: There is a growing concern about discuss-
ing and planning strategies for airway management. To do so it is primordial to 
improve our capacity to predict dif ficulty. Obese population frequently pres-
ents challenges to both intubation and ventilation. Multiple scores and assess-
ment tools have been described in the literature1-3. 
The aim of this study was to assess whether MOANS and LEMON scores can 
predict respectively dif ficult mask ventilation and intubation in obese patients. 
Materials and methods: Af ter Hospital Ethics Commit tee approval, a pro-
spective observational study including all obese patients submit ted to non-ur-
gent bariatric procedures between June and November 2015 was performed 
in our institution. Data collected included patients demographics, dif ficulty 
of mask ventilation, Cormack and Lehane’s laryngoscopy grade, as well as 
MOANS and LEMON scores. Statistical analysis used Fisher’s exact test, with 
p<0.05 considered significant. 
Results and discussion: A total of 50 patients were included, 90% (n=45) 
female, with mean age 46 years old (range 21-81). Mean body mass index was 
45 (range 34-57). Mask ventilation was described only in 38 patients, being 
dif ficult in 22% (n=11). Laryngoscopy was grade ≥2 in 38% (n=19) of cases. 
Mean MOANS score was 2±0,7, with 80% ≥2. Mean LEMON score was 2 
±1,5. LEMON score ≥5 correlated with more dif ficult intubation (grade ≥2) 
(p=0,0494). A statistical correlation was not found between MOANS score 
and mask ventilation (p=1). Dif ficult ventilation was not related with the oc-
currence of dif ficult intubation (p=1). The study presents some limitations, 
namely the small sample and lack of some registries. 
Conclusion(s): LEMON score was able to predict poor laryngoscopic view, 
and will be included in our routine evaluation. MOANS did not prove useful in 
predicting dif ficult mask ventilation in our sample. Larger samples are needed 
to test MOANS score utility. 
References: 
1. Reed MJ, et al. Can an airway assessment score predict dif ficulty at 
intubation in the emergency department? Emerg Med J 2005;22:99-102.
2. Walls R, Murphy M. Manual of Emergency Airway Management. 
Philadelphia: Wolters Kluwer/Lippincott Williams & Wilkins Health, 2012.
3. Langeron O, et al. Prediction of Dif ficult Mask Ventilation. Anesthesiology 
2000;92:1229-1236. 

01AP18-11
Continuous intravenous glucose monitoring in patients with 
diabetes undergoing major surgery; a randomized controlled 
trial 

Hermanides J.1, Polderman J.1, Ma X.1, Eshuis W.2, Devries H.3, Preckel B.1

1Academic Medical Center Amsterdam, Dept of Anaesthesiology & Pain 
Medicine, Amsterdam, Netherlands, 2Academic Medical Center Amsterdam, 
Dept of Surgery, Amsterdam, Netherlands, 3Academic Medical Center 
Amsterdam, Internal Medicine, Amsterdam, Netherlands

Background and Goals of Study: Perioperative hyperglycaemia in patients 
with diabetes mellitus (DM) is associated with complications af ter surgery. 
Continuous Glucose Monitoring (CGM) may improve perioperative diabetes 
treatment in the operating theatres. Therefore our goal was to investigate the 
ef ficacy of perioperative continuous intravenous glucose monitoring via pe-
ripheral venous sampling. 
Material and methods: We performed a randomized controlled trial in adult 
patients with DM type 2 undergoing major abdominal or cardiothoracic sur-
gery. Patients were randomized to the Standard Care group (SC) or the CGM 
group. For all patients, prior to induction, the GlucoClear (Edwards; Breda, the 
Netherlands) was inserted into a peripheral vein, providing glucose readings 
every 5 minutes. 

All patients were treated with insulin, targeting for blood glucose between 
4-10 mmol/l. In the SC group, the sensor readings were blinded and alarms 
were disabled and glucose was measured every 1-2 hours. In the CGM group, 
sensor readings and alarms were available to guide treatment. 
Main outcome measure was median blood glucose 1 hour af ter end of sur-
gery calculated with an ANCOVA model. Secondary outcome measures in-
cluded proportion of time in target range and sensor accuracy. Sample size 
was 36 patients, which was calculated to detect a between group dif ference 
of 1 mmol/l with a power of 0.8.
Results and discussion: We randomized 36 patients. There was no signifi-
cant dif ference in postoperative median glucose In addition, there was no 
significant dif ference for times spent in target range (Table 1). The sensor ac-
curacy as measured by the Mean Absolute Relative Dif ference was 11.2%(SD 
12.5). 
Conclusion: Intravenous CGM did not improve glucose control in patients 
with DM2 undergoing major surgery. Although technical issues may be partly 
responsible, providing the anaesthetist with continuous glucose readings 
does not improve glucose control. 

Baseline characteristics

 SC
(n=18)

CGM
(n=18)  

Male, n (%) 11
(61%)

15
(83%)  

Age, mean (SD) 66.4
(11.4) years

64.4
(10.2) years  

Fasting blood glucose, median 
(IQR) 8.2 mmol/l(7.4-9.4) 7.6 mmol/l(6.3-8.6)  

Outcome measures 
(median, IQR) P-value

Glucose 1 hour af ter surgery 9.2 mmol/l(7.9-10.2) 8.9 
mmol/l(6.9-10.3) 0.73

Time in target range, ABG 100%
(37-100)

100%
(55-100) 0.68

Time in target range, sensor 100%
(81-100)

100%
(83-100) 0.86

SD = standard deviation; IQR= interquartile range; ABG = arterial blood gas

[Table 1]

01AP19-2
Metabolic and hematological disorders of cytoreductive 
surgery with hyperthermic intraperitoneal chemotherapy 
(HIPEC) 

Gomez Romero G., Ferrer A.M., Esteve N., Fabian D., Melero C., Mora L.C.
Hospital Universitari Son Espases, Dept of Anaesthesiology & Intensive Care, 
Palma de Mallorca, Spain

Background and Goal of Study: Cytoreductive surgery (CS) with Hyper-
thermic Intraperitoneal Chemotherapy (HIPEC) produces important metabolic 
and hematological disorders during the entire perioperative period.
We present the evolution of metabolic and hematological parameters of pa-
tients who underwent CS with HIPEC.
Materials and methods: A prospective descriptive study was conducted of 
consecutive patients with Peritoneal Carcinomatosis (CP) who underwent CS 
with HIPEC between March 2014 and February 2015. We applied an anaes-
thesia protocol and goal-directed hemodynamic and metabolic therapy.
Results and discussion: 24 patients were included (mean age 58 ± 13.3 
years, 58% ovarian cancer, 33% colorectal cancer).
The pH decreased from 7.42 [7.32 - 7.57] to 7.28 [7.26 - 7.30] during HIPEC. 
Lactate values   increased during the HIPEC up to 3.38 mmol ·L -1 [2.81 - 4.0], 
which normalized on the 1st postoperative day without any treatment. 
Hyperglycaemia, 396 mg/dl [379-426], occurred during HIPEC in the first 12 
patients when using glucose 5% as solvent of cytostatic. The hyperglycaemia 
dissapeared af ter using glucose 1,25% as solvent. 
75% of patients had hypophosphatemia, 92% hypomagnesemia and 46% hy-
pocalcemia. 
All patients showed hypoalbuminemia. 29% of patients were transfused dur-
ing surgery, with an average of 2 red blood cells pack per patient. 
There were no dif ferences of hemoglobin levels at the beginning of the CS 
between transfused or not transfused patients 9.4 (8.1-10.7) vs 10.7 (9.7 - 
11.3) (p = 0.114).
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Lower Platelet and higher INR means values   were recorded the second post-
operative day, being 159·109 l-1 [73-341] and 1.41 [1.21 - 1.94], respectively, 
regaining normal values without treatment.

Conclusions: In line with other studies1, metabolic non-hipercloremic acido-
sis is self-limiting and does not require treatement. Balanced fluid therapy 
should be used to prevent an increase in acidosis. The use of Cytostatic 
solvent glucose 1,25% avoid the hyperglycaemia and insulin infusion2. 
Hypomagnesemia, hypocalcemia and hypoalbuminemia usually requires 
systematic replacement. Preoperative treatment of the anemia could be con-
sidered. Coagulation abnormalities had normalized af ter the third day in most 
patients. without treatment. 
References: 
1. Pascual J. Arch Gynecol Obstet. 2014
2. Raytis J.L. OJANES 2014

01AP19-3
A case report of massive intracranial haemorrhage associated 
with endoscopic sinus surgery in a post-anesthesia care unit 

Anillo Lombana V.1, Quesada Muñoz G.2, Noriega Rebolledo B.3, Huercio I.3

1Hospital Costa del Sol, Dept of Anaesthesiology, Mijas costa, Spain, 2Hospital 
Costa del Sol, Dept of Anaesthesiology, Marbella, Spain, 3Hospital La Paz, 
Dept of Anaesthesiology & Intensive Care, Madrid, Spain

Background: We report a case of post-operative massive intracranial haem-
orrhage as a complication of endoscopic sinus surgery (EES). We decided 
to report this case in order to illustrate the importance of early recognition of 
clinical signs of this rare complication and how a stepwise approach to man-
agement can result in a favourable neurological outcome.
Case report: A 69-yr-old woman with a history of chronic nasal polyps pre-
sented for EES. Preanesthetic evaluation was normal. The surgery was per-
formed under general anaesthesia without any complication. Af ter surgery the 
patient was extubated in the operating room without incident. An hour later, 
in a post-anesthesia care unit (PACU) the patient had symptoms suggestive 
of ischemic neurological disease. Physical examination revealed epistaxis, 
bladder sphincter relaxation.A brain CT-scan was performed showed mas-
sive intracranial haemorrhage
A ventricular drainage catheter was placed in the lateral ventricle. Sedative 
medication was withdrawn. Neurological evaluation was satisfactory. Because 
of these findings the patient was extubated. Two days later the patient was 
transferred from intensive care unit to general ward without any neurological 
deficit.
Discussion: The EES makes up a large part of routine operations of an oto-
laryngologist, only in the United Kingdom hospital12,000 procedures for nasal 
polyposis alone were undertaken in National Health Service hospitals(1). This 
surgery takes about 1 hour in our center, later the patient is transferred to 
the PACU where it recovers about 2 hours. This type of surgery usually does 
not present any kind of complication however Mosher described intranasal 
ethmoidectomy as “the easiest way to kill a patient”(2)
The presence of this neurological complication was unexpected in fact we 
requested a neurology consultation service in the first instance because we 
believe that the neurological complication had an ischemic basis.We decided 
to report this case in order to illustrate the importance of early recognition of 
clinical signs of this complication in this surgery and how a stepwise approach 
to management can result in a good neurological outcome. 
References: 
1. HES.Informing Health Care.Available at: www.hesonline.nhs.uk.Accessed 
December 13, 2005
2. Mosher HP.The surgical anatomy of the ethmoidal labyrinth.Ann Otol 
Rhinol Laryngol 1929;23:881-901
Learning points: In the PACU early recognition of clinical signs of this compli-
cation in this surgery is vital. 

01AP19-4
Totally laparoscopic pancreaticoduodenectomy: early 
experience of the first 23 cases. Perioperative management 
and complications 

Martínez S.1, Poves I.2, Gallart L.3, Burdio F.2, Vilá E.3

1Parc de Salut Mar, Dept of Anaesthesiology & Intensive Care, Barcelona, 
Spain, 2Parc de Salut Mar, Dept of Surgery, Barcelona, Spain, 3Parc de Salut 
Mar, Dept of Anaesthesiology, Barcelona, Spain

Background and Goal of Study: Totally laparoscopic pancreaticoduode-
nectomy (TLPD) is an advanced new surgical minimal invasive technique on 
debate. There is a lack of information about perioperative (POP) management 
concerning anaesthesia for TLPD. The main of this study is to describe our 
experience in anesthesia and perioperative outcomes in this topic.
Materials and methods: A retrospective analysis of all patients who have 
undergone TLDP between 2011 and 2015 in our hospital. Patient demograph-
ics, comorbidities, pathology, POP complications, length of stay (LOS) and 
mortality.
Results and discussion: Twenty-three cases were operated on via TLPD. 
Pylorus preserving technique was performed in 78%. Age was 66±12. 
Previous comorbidity was hypertension 82% and Diabetes 34%.Thir teen pa-
tients required previous biliary stenting by ERCP and 60% had acute cholan-
gitis previous to surgery. Mean bilirubin was 4.2±4.4 mg/dl. Tumors were duc-
tal adenocarcinoma (43%), ampulloma (22%) and cholangiocarcinoma (13%). 
TNM score was T1 (4%), T2 (13%), T3 (52%), T4 (13%) and benign (17%).N1 
was 52% and N0 48%. Operative time was 7±1h. Conversion to open surgery 
was required in 17% of patients. Patients receiving POP transfusion were 17%. 
Anaesthetic technique was balanced general (opioid plus inhaled) in 95%, 
TIVA (Propofol+Remifentanil) in 25%. Intraoperative (IOP) combined anesthe-
sia in 52% (Epidural 8, Intradural 4). Monitoring with CVC 100%, standard 
intra-arterial pressure 21% and Vigileo® 47%.IOP vasopressors was needed 
in 65% cases. All patients were extubated at OR. 
Postoperative ICU-LOS was 4±4 days, EVA pain was <3 in 78% patients. 
Epidural analgesia was discarded in 25% patients due to hypotension. 
Postoperative complications were pancreatic fistula (PF) in 43% patients 
(Grades were A in 6, B in 3 and C in 1 patients), bleeding in 8%, delayed 
gastric emptying in 4%, biliary fistula in 4% and transfusion in 26% patients. 
The CLAVIEN classification was I in 28%, II in 57%, III in 28%, and IV in 28% 
patients. Two patients were re-operated (8%). Hospital LOS was 19±13 days. 
Hospital readmission was 8%, 30-day mortality was 0% and mortality at one 
year was 4%.
Conclusions: TLPD is a long lasting surgery with high comorbility ,moderate 
transfusion and low conversion index when it is carried out by expert sur-
geons. Pancreatic fistula is the most prevalent complication.
References: 
Sharpe, et al.Com. J Am Coll Surg. 2015.221-175
Boggi, et al.Surg Endosc .2015.29:9-23 

01AP19-5
Hemipelvectomy: survival rate, anaesthesia and perioperative 
management in a serie of 35 cases 

Ferreira N.1, Haack A.2, Verçosa N.3, Renni M.4, Fonseca C.5, Cavalcanti I.2

1Instituto Nacional de Câncer, Dept of Anaesthesiology, Rio de Janeiro, 
Brazil, 2Universidade Federal Fluminense - Faculdade de Medicina, Dept of 
Anaesthesiology, Niteroi, Brazil, 3Universidade Federal do Rio de Janeiro, 
Dept of Anaesthesiology, Rio de Janeiro, Brazil, 4Instituto Nacional de Câncer, 
Dept of Surgery, Rio de Janeiro, Brazil, 5Universidade Federal Fluminense - 
Faculdade de Medicina, Dept of Surgery, Niteroi, Brazil

Background and Goal of Study: Hemipelvectomy (external or internal) is a 
major orthopedic surgical procedure. Primary bone and sof t tissue pelvic sar-
coma are main indications. Anesthesia and perioperative care may be consid-
ered as challenging because of the extensive tissue trauma, significant blood 
and fluid loss, bleeding disorders and intense postoperative pain. The goal of 
study was determine the survival rate and demonstrate the anaesthetic and 
perioperative management. 
Material and methods: Af ter ethical approval, we conducted a retrospective 
study of 35 consecutive cases collecting data from medical records and from 
the Department of Pathology database of all patients submit ted to hemipel-
vectomy in the National Cancer Institute, Brazil, in the period between 2000 
and 2013. 
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Results and discussion: Survival mean time af ter surgery was 22.1 months. 
In bivariated analysis, only advanced disease stage was significant as an in-
dependent factor for death (p=0,001, HR= 6,0, 95% CI for HR = 2,03 - 17,6). 
In multivariated analysis at 5% level, only advanced disease stage (levels 3 
or 4) was an independent risk factor to reduce survival rate. External hemi-
pelvectomy was performed in 23 (65.7%) patients. Preoperative data: age 44 
years (median); weight 69.1 Kg (median); male 68.5%. General anaesthesia 
plus regional (epidural with opioids mainly) was done in 32 (91.4%) patients. 
In perioperative period, 23 (65.7%) patients presented hemodynamic instabil-
ity. All received fluid resuscitation. Vasopressors were required in 12 (34.2%) 
patients. Six (17.1%) presented bleeding disorders. Median cristalloid infu-
sion was 3500 ml and colloid administration was 500-1500 ml. Twenty (57.1%) 
patients received red blood cell concentrate and 4 (11.4%) required other 
blood products in the operating room (OR). Third tree (94.2%) patients had 
the trachea extubated in the OR. Severe acute pain was present in 31,4% 
of the cases and even a larger percentage developed chronic pain (40%). 
Seventeen (48.5%) patients were transfused postoperatively. One (2.8%) pa-
tient developed acute renal failure, 2 (5.7%) presented neurological disorders, 
1 presented arrhythmias and 9 (25.7%) developed surgical wound complica-
tions. Median hospital stay af ter surgery was 6 days.
Conclusion: Despite advances in anaesthesia and surgical management the 
survival rate af ter hemipelvectomy remain low and hemodynamic instability, 
transfusion rate, acute and chronic pain and poor outcomes remain high. 

01AP19-6
Post-thyroidectomy vocal cords paralysis despiste normal 
intraoperative neuromonitoring of the laryngeal nerves during 
surgery 

Batalla A., Cueva L., Castrillon S., Moreno M., Moral M.V.
Hospital de la Santa Creu i Sant Pau, Dept of Anaesthesiology, Barcelona, 
Spain

Background: Recurrent laryngeal nerve (RLN) injury is one of the most com-
mon complications of thyroid surgery. RLN injury can cause vocal cord pa-
ralysis, af fecting the patient’s voice and the quality of life. Injury of the external 
branch of the superior laryngeal nerve can cause cricothyroid muscle dener-
vation af fecting high vocal tones. Thus, securing the laryngeal nerves in these 
surgeries is of utmost importance. Thats why nowadays, the use of intraop-
erative neuromonitoring with the NIM tube during surgery is very extended.
Case report: 71 years old female with multinodular goitre diagnosed 8 
months ago. Surgeons decided to perform total thyroidectomy because it’s 
big size. The intubation was performed with glidescope, looking at the perfect 
colocation of the NIM tube. Af ter the nerve stimulation was checked, the tube 
was fixed. During surgery no injury of the recurrente laryngeal nerves was ob-
served. She was extubated in the operation room successfully, and traslated 
to the postoperatory ICU.
The day af ter, she sarted with progressive dysphagia. At first, she was treated 
with corthicoids and antihistamines, because no hematoma or edema was ob-
served and she was already taking these medications at home, but the clinical 
condition get worst hours later and she presented dysphonia. At this moment, 
we called the otolaryngologist, who performed a nasal fibrobroncoscopy and 
diagnosed a “bilateral paresia of vocal cords with important reduction of the 
air flow, but conserved”.
Presuming the inflamatory origen of the paralysis, due the intraoperative 
monitoring of the RLN and the clinical timing, we decided to amplify medical 
treatment and we added adrenaline nebulizations.
The patient remained stable, and the symptoms slowly disapeared (2-3 days). 
However, a tracheostomy had to be performed 7 days af ter the thyroidectomy 
because the improvement was too slow to alow minimal ef forts.
Discussion and learning points: The vocal cords paralysis is an important 
postoperative complication and it has to be avoided if possible and quickly di-
agnosed if it happens. The treatment will depend on symptons and the clinical 
situation of the patient. We can not forget that even with a correct intraopera-
tive monitoring of the RLN, the vocal cord paralysis may occur. 
Reference: 
Deniwar A, at al. Electrophysiological neural monitoring of the laryngeal 
nerves in thyroid surgery: review of the current literature. Gland Surg 
2015;4(5):368-375 

01AP19-7
Pulmonary edema af ter hysteroscopy: a case report 

Lee C.-C., Chuang C.-C., Lan K.-M., Chen J.-Y.
Chi Mei Medical Center, Dept of Anaesthesiology, Tainan, Taiwan, Republic 
of China

Background: The hysteroscopy is established treatment for most intra-uter-
ine pathologies. Awareness of possible complications is essential. The most 
common complications are perforation of the uterus, fluid overload syndrome, 
and hemorrhage[1]. We reported a case of acute pulmonary edema during 
hysteroscopy.
Case report: A 54 y/o woman without any systemic disease was scheduled 
for hysteroscopic resection of a myoma. Preoperative vital sign showed nor-
mal blood pressure, heart rate, and SpO2 of 99 %. Intravenous general an-
esthesia with propofol and alfentanyl was performed. The sub-mucosal wide 
based myoma was dif ficult to approach. The normal saline bags with 150cm 
height above this patient and pressured up to 200mmHg was used to im-
proved surgical visibility. A total of 12 liters of distending fluid had been used 
in 90 minutes and sudden onset of bradycardia(28/min) and desaturation of 
SpO2 as 75% were noted. Crackle sounds were heard in bilateral lungs and 
endotracheal tube was inserted while pinky frothy sputum filled out. The pa-
tient was sent to ICU and chest radiography proved pulmonary edema. Af ter 
treatment, the patient was discharged without any sequela.

[Preoperative chest film]

[B. On arrival of intensive care unit]
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Discussion: Althouagh hysteroscopy is an important diagnostic tool, poten-
tial life-threatening tragedy may happen. Diagnostic hysteroscopic proce-
dures had low complication rates, while operative hysteroscopic procedures 
were more risky, due to more aggression to intra-uterine nearby, more ex-
posure of vasculature to distending medium fluid and more operative time. 
References: 
1.Jansen, F.W., et al., Complications of hysteroscopy: a prospective, 
multicenter study. Obstet Gynecol, 2000. 96(2): p. 266-70.
Learning points: To measure volume instilled/volume collected to calculate 
the fluid deficit. An increase of 15 mm Hg or more in diastolic pressure com-
pared with baseline is an indication of impending pulmonary edema. 

01AP19-8
Splenectomy and splenic aneurysmectomy in a patient with 
giant splenomegaly and portal vein cavernomatosis 

dos Santos Carregal L., Rodriguez Forja M.J., Freijeiro Gonzalez M.C., 
Prada Hervella G.M., Peiteado Montero M., Alvarez Escudero J.
Complejo Hospitalario Universitario de Santiago de Compostela, Dept of 
Anaesthesiology & Intensive Care, Santiago de Compostela, Spain

Background: Cavernomatosis portal is a rare condition caused by thrombo-
sis of the portal vein. The splenoportal thrombosis is the most common cause 
of extrahepatic portal hypertension (also called non-cirrhotic portal hyperten-
sion) in Spain and its main causes in adults are complications of abdominal 
operations or infectious, inflammatory or intra-abdominal tumor processes; 
hypercoagulable states; or liver cirrhosis. 
Case report: We report the case of a man aged 36 with polycythemia vera 
treatment with Hydrea and AAS, portal thrombosis, giant splenomegaly, gas-
tric and esophageal varices, gastrointestinal bleeding despite endoscopic 
treatment, Splenic artery aneurysms, arterial ischemia episode that required 
amputation of the 5th finger of the lef t foot and asthma who is proposed for 
splenectomy and splenic aneurysmectomy. 
Af ter basic monitoring intravenous induction was performed without inci-
dents. Given the significant risk of bleeding epidural catheter placement was 
refused. Right radial artery and central venous access in internal jugular vein 
were channeled. A introducer system supports rapid infusion of fluids was 
channeled in right upper limb; neuromuscular relaxation, nasoesophageal 
temperature and diuresis were monitored. Fluids were administered with fluid 
heater, thermal blanket was placed and blood recovery was available.
The intervention ran unevent ful and the patient was transferred extubated, 
hemodynamically stable at the ICU for surveillance.
Discussion: The main clinical manifestation of non-cirrhotic portal hyperten-
sion is, as in the case described, gastrointestinal bleeding esophageal and 
gastric varices. The management of thrombosis splenoportal is dif ficult, sur-
gery is not always possible. It should assess the reversibility of the etiology, 
the risk of surgical treatment, the survival capacity to hemorrhage to deter-
mine the therapeutic approach to follow.
References: 
1. Kyoung-Tae Kim et al. A Case of Cavernoma of Portal Vein associated with 
Polycythemia Vera. The Korean Journal of hepatology December, 2006 Vol. 
12 No.4.
Learning points: Given the serious consequences of portal hypertension, 
particularly untractable gastrointestinal bleeding, each case must be treated 
individually by a multidisciplinary team . In case opt for surgery, methods for 
rapid fluid infusion and blood salvage should be available, the blood bank 
should be alerted and the case should be reported in advance to the anes-
thesia service and ICU. 

01AP19-9
Severe hypercarbia during kneeling-prone 
retroperitoneoscopic adrenalectomy 

Mar G.J., Ferguson M.
Box Hill Hospital, Eastern Health, Dept of Anaesthesiology, Box Hill, Australia

Background: Surgical methods are constantly evolving towards improved 
minimally invasive approaches, with the aims of reduced postoperative mor-
bidity and earlier return to premorbid functional status. The retroperitoneo-
scopic adrenalectomy in the kneeling-prone position is an example that pres-
ents new challenges for the anaesthetist.
Case report: We report the case of a 61-year old, ASA II patient with well 
controlled asthma and a 20 pack year smoking history, who developed severe 
hypercarbia (PaCO2 >150mmHg) and respiratory acidosis (pH 6.94) during 
elective posterior retroperitoneoscopic adrenalectomy for an adrenal adeno-
ma. This was performed in a kneeling-prone position. Respiratory parameters 
improved only af ter expedited surgical completion and supine repositioning. 
Possible causes included carbon dioxide (CO2) absorption via subcutaneous 
emphysema, higher insuf flation pressures required for retroperitoneoscopic 
access, and the kneeling-prone position. Retroperitoneoscopic surgery is as-
sociated with increased CO2 absorption compared to laparoscopy, and an-
aesthetists should monitor CO2 levels with vigilance. In the event of massive 
hypercarbia, the anaesthetist and surgeon should discuss cessation of insuf-
flation and consider termination of surgery.
Discussion: This is the first reported case of massive hypercarbia associated 
with retroperinoeoscopic adrenalectomy. Potential contributing factors to the 
generation of severe hypercarbia in this case included increased CO2 absorp-
tion during retroperitoneoscopic surgery,1 absorption of CO2 from subcutane-
ous emphysema,2 and potentially reduced respiratory system compliance in 
the kneeling-prone position. The severity of hypercarbia and acidosis in this 
case may have lead to life-threatening complications had surgery not been 
rapidly terminated. 
References: 
1. Streich B, Decailliot F, Perney C, Duvaldestin P. Increased carbon dioxide 
absorption during retroperitoneal laparoscopy. Br J Anaesth 2003;91:793-6. 
2. Wolf JSJ, Monk TG, McDougall EM, McClennan BL, Clayman RV. The 
extraperitoneal approach and subcutaneous emphysema are associated 
with greater absorption of carbon dioxide during laparoscopic renal surgery. 
J Urol 1995;154:959-63.
Learning points: Retroperitoneoscopic adrenalectomy has many advantages 
over other common surgical approaches. One should remain mindful of the 
potential for severe hypercarbia with this technique, which may require early 
termination of the procedure. 

01AP19-10
Carbon dioxide embolism - a rare complication in laparoscopic 
surgery 

Oliveira S., Bernardo S., Ribeiro L., Amorim F., Fragoso P.
Hospital de Braga, Dept of Anaesthesiology, Braga, Por tugal

Background: CO2 embolism is a rare but potentially fatal complication during 
laparoscopic surgery1. Due to the exponential growth of this type of surgery, 
a prompt identification and adequate treatment of CO2 embolism is crucial.
Case report: ♀ , 47 years-old, ASA III; BMI 44.2 kg/m2 scheduled for laparo-
scopic vertical gastrectomy. Af ter ASA standard monitorization, general an-
aesthesia was induced with propofol 2 mg/kg, suxamethonium 1mg/Kg and 
remifentanil 0.5 mcg/kg/min and maintained with sevoflurane+O2+air. 
Soon af ter insuf flation of abdominal cavity with CO2, a sudden onset of hy-
potension, tachycardia, oxygen desaturation and a rapid decrease in ETCO2, 
ensued. Immediately, Trendelenburg position was adopted, insuf flation of 
CO2 stopped and anaesthetics discontinued. Manual ventilation with 100% 
O2 and intravenous crystalloids administered. A multi-orifice central line was 
placed with escape of gas bubbles that improved blood pressure, ETCO2, 
and O2 saturation. 
A trans-thoracic echocardiogram confirmed the suspicion of CO2 embolism. 
Surgical team confirmed lef t hepatic lobe perforation. Cerebral, thoracic, ab-
dominal and pelvic CT scans revealed otherwise irrelevant findings except 
hepatomegaly. Patient was extubated, admit ted to the High Dependency Care 
Unit for 24 hours. She remained hemodynamically stable, with full recovery 
of pulmonary function and no neurological alterations. Discharged home 6 
days af ter. 



78 General Anaesthesiology

Discussion: Severe cases of CO2 embolism described in literature occurred 
in laparoscopic surgery due to the erroneous placement of the Veress needle 
into a blood vessel or a parenchymal organ1. In this case, the presence of 
hepatomegaly altered Palmer’s point, increasing the risk of embolism. CO2 
embolism presents with hypotension, tachy- or bradiarrhythmias, or asystole. 
A sudden decrease in ETCO2 should alert to this complication, although other 
causes must be considered1. In this case, the diagnosis of CO2 embolism was 
based on the rapid decrease in ETCO2, hemodynamic instability, visualization 
of a perforated lef t hepatic lobe, and the escape of small gas bubbles through 
the central line.
Reference: 
Park EY et al. Carbon Dioxide Embolism during Laparoscopic Surgery. 
Yonsei Med J 53(3):459-466,2012
Learning points: A prompt, aggressive treatment is vital once the diagno-
sis of CO2 embolism is established. Anaesthesiologists and the surgical team 
should be aware of the signs, symptoms, and strategies to adopt when faced 
with a CO2 embolism. 

01AP19-11
A Review of 113 anaesthetics for cytoreductive surgery (CRS) 
and hyperthermic intraperitoneal chemotherapy (HIPEC) 

Thong S.Y., Ong E.T.
Singapore General Hospital, Dept of Anaesthesiology, Singapore, Singapore

Background and Goal of Study: Peritoneal carcinomatosis and pseudo-
myxoma peritonei were previously lethal conditions with dismal survival 
rates. Cytoreductive surgery (CRS) and hyperthermic intraperitoneal chemo-
therapy (HIPEC) have been described as the treatment of choice for selected 
patients.
This paper reviews all CRS and HIPECs performed in our center with a focus 
on perioperative events and anaesthetic implications. 
A Review of 113 anaesthetics for cytoreductive surgery (CRS) and hyperther-
mic intraperitoneal chemotherapy (HIPEC).
Materials and methods: Af ter approval from the Centralized Institutional 
Review Board of the Singapore Health Services, all patients who had under-
gone CRS and HIPEC from January 1997 to December 2012 were included. 
Results and discussion: One hundred and eleven patients underwent 113 
procedures. Patients’ mean age was 51.7 (range 14-74) years and 84.1% were 
females. The mean surgery duration was 9h 10min, standard deviation (SD) 
2h 56min. Most tumours were ovarian or colorectal in origin and mean perito-
neal cancer index (PCI) score was 14.3, SD 8.9. Mean estimated blood loss 
was 1481ml, SD 1064. Total intravenous fluids and blood products adminis-
tered was 8498ml, SD 3941. Postoperatively, most patients, 78.8% required 
intensive care (ICU) as 75.2% required interval extubation. Patients with low-
er PCI score were more likely to be extubated immediately postoperation, 
p<0.05. Eighty percent of the patients had coagulopathy postoperatively and 
they had longer HIPEC duration, p<0.05. 
Median days of ICU and hospital stay were 2 and 14 respectively. Longer 
duration of surgery significantly correlated to longer hospitalization. Reasons 
for prolonged hospitalization were nosocomial pneumonia, pleural ef fusions, 
respiratory failure, sepsis and surgical complications such as anastomotic or 
wound dehiscence, and intraabdominal infections.
Sugarbarker described CRS and HIPEC in 2006 and perioperative outcomes 
have not been robust in literature. [1] To our knowledge, the current study is 
the largest series specifically looking at anaesthesia issues such as fluid and 
acid base management, as well as, respiratory and thermoregulation optimi-
sation.
Conclusion(s): CRS and HIPEC is a major surgery with significant morbid-
ity, our study has highlighted some of the perioperative concerns associated.
Reference: 
1. Sugarbaker PH. New standard of care for appendiceal epithelial 
neoplasms and pseudomyxoma peritonei syndrome? Lancet Oncol. 
2006;7:69-76. 

01AP20-1
Birt-Hogg-Dubé syndrome and laparoscopic surgery: is this a 
cause for concern? 

Lucci F.1, Dauri M.1, Silvi M.B.1, Freeman J.W.1, Tisone G.2

1Università degli Studi di Roma Tor Vergata, Dept of Anaesthesiology & 
Intensive Care, Rome, Italy, 2Università degli Studi di Roma Tor Vergata, Dept 
of Surgery, Rome, Italy

Background: Birt-Hogg-Dubé Syndrome (BHDS) is a rare autosomal domi-
nant disorder characterized by hair follicle hamartomas, renal tumours and 
spontaneous pneumothoraces. We present a case of a patient with BHDS and 
his anaesthetic management..
Case report: A 65-year-old man presented at our institution with abdominal 
pain. Computerized tomography (CT-scan) revealed multiple cysts in both 
lungs and an abdominal lesion in the upper pole of his lef t kidney for which he 
required laparoscopic nephrectomy.
Family anamnesis revealed a relative with Bir t-Hogg-Dubé Syndrome (BHDS) 
who had presented with a pneumothorax. No additional organ lesions were 
detected. Genetic testing confirmed the diagnosis of BHDS in both individuals.
In our patient General anaesthesia was performed cognisant of the risks of 
laparoscopic surgery in a patient with multiple lungs cysts and the risk of 
pneumothorax. Low Intermit tent pressure ventilation with no PEEP was used 
following induction with Propofol, Sufentanil and Rocuronium. Intra abdominal 
pressure was kept to a minimum. Recovery was unevent ful and he was trans-
ferred to the Intensive Care Unit. Post-operative chest X ray and arterial blood 
gases confirmed that the Anaesthesia had been unevent ful.
Discussion: BHDS is extremely rare with a prevalence of 1 in 200,000 but is 
probably under diagnosed. The Implications of not diagnosing this condition 
or missing the presence of lung cysts and bullae preoperatively could have 
serious consequences under anaesthesia. These risks are accentuated by 
raised intra abdominal pressure with pneumoperitoneum and Trendelenburg 
position. 
The case highlights that anaesthetic management and surgical manipulation 
can be challenging and life threatening. Its imperative that a joint approach to 
management is undertaken.
References: 
1. Bir t AR, Hogg GR, Dubé WJ. 
Hereditary multiple fibrofolliculomas with trichodiscomas and acrochordons.
Arch Dermatol. 1977; 113(12):1674-7.
2. Menko, FH et al. Bir t-Hogg-Dubé syndrome: diagnosis and management.
Lancet Oncol 2009;10,1199-1206
3. Ozer et al. Multiple lung cysts and Bir t-Hogg-Dubé Syndrome: 
Management of anaesthesia and surgery.
Gulhane Med J. 2012;54:302-305
Learning points: Preoperative assessment of all patients is important. 
Rare conditions probably occur more frequently undiagnosed than expected. 
A multi professional approach should always be adopted in patient care. 

01AP20-2
Gusher phenomenon prevention in cochlear implant 
surgery - a case report 

Bermúdez Geant G.J., Vargas Ardila J.A., Muñoz de Solano Á., 
Rey Picazo J., Represa Sánchez I., López Sánchez C.
Hospital Universitario Clínico San Carlos, Dept of Anaesthesiology & Pain 
Medicine, Madrid, Spain

Background: The cochlear implant surgery (CIS) is indicated in severe hear-
ing loss secondary to large vestibular aqueduct (LVA). However, it’s reported 
a sudden exit of cerebrospinal fluid (CSF) through the middle ear and external 
auditory canal in the cochleostomy phase (Gusher phenomenon; GP). 
Case report: A girl 11 years old, 40 Kgs, with medical history of moderate-se-
vere SNHL secondary to bilateral LVA, was managed with CIS in the right ear 
at 7 years old. She had a GP during the cochleostomy phase that was treated 
with furosemide in the perioperative stage. In March 2015 she presented a 
total hearing loss in the lef t ear and CIS was indicated.
Anesthetic induction was performed with Thiopental 3mg/kg, Atracurium 
0.5mg/kg and Fentanyl 2 µg/kg. Mechanic ventilation parameters were: VCV 
FIO2 60%, TV 8mL/kg, RR 12 bpm, without PEEP. 
Anesthesia was maintained with Remifentanil 0.15-0.20µg/kg/min and 
Propofol 5-6 mg/kg/h. Esmolol was administered in continuous infusion 50 
µg/kg/min to keep MAP around 60mmHg. The volume restriction was guided 
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with diuresis, invasive blood pressure, cardiac output (CO), systolic volume 
(SV) and SV variation (SVV) using a FloTrac® sensor and the Vigileo® monitor. 
Saline solution 0.9% was administered at 2mL/kg/h for SVV between 13-14%. 
In the last hour of surgery VVS was 18% and the saline solution infusion rate 
was increased to 6mL/kg/h. 
Furosemide was administered at 0.112mg/kg in two boluses (pre and post 
cochleostomy phase). The surgery duration was 5 hours and no GP was ob-
served. 
Discussion: There is no evidence for the prevention of GP during the CIS and 
this situation may hinder the surgery. In some cases the GP management may 
require a lumbar puncture. In this case we administered prophylactic diuret-
ics doses, guided volume restriction and controlled hypotension. These mea-
sures could have a beneficial ef fect on the volume of CSF and may reduce the 
incidence of GP during cochleostomy phase in CIS.
Reference: 
Pradhananga R, et al Cochlear Implantation in Isolated Large Vestibular 
Aqueduct Syndrome: Report of Three Cases and Literature Review.Int Arch 
Otorhinolaryngol. 2015 Oct;19(4):359-63.
Learning points: The published literature regarding the management of the 
CIS is limited and lacks of recommendations for the proper treatment of GP. 
We want to report our experience so new studies can be performed to clarify 
CIS perioperative management. 

01AP20-3
Anaesthetic management in Mc Ardle disease: challenge for 
the anesthesiologist of a rare condition 

Hinojal Blanco I., Pablo Fernández R., Casas Vila J.I., Bainac Albadalejo A., 
Griera Capdevila M., Moral García M.V.
Hospital de la Santa Creu i Sant Pau, Dept of Anaesthesiology & Pain 
Medicine, Barcelona, Spain

Background: Mc Ardle syndrome is a rare condition which af fects 1 in 100 
000 people (1). It is also known as glycogenosis type V, caused by a missing 
or nonfunctioning enzyme called myophosphorylase C. Af fected patients can-
not obtain energy from the aerobic metabolic routes. For that reason, they are 
more susceptible to experience rhabdomyolisis, renal af fection and malignant 
hyperthermia (1,2,3). 
Case report: ASA physical status 1, af fected by mammal tumor , scheduled 
to excision, af fected with Mc Ardle disease. She was administered 2 mg mid-
azolam prior to the entering to the operating room and 500cc maintainment 
acetate ringer. Induction with propofol 2 mg/kg, rocuronium 0,6 mg/kg and 
fentanyl 0,1 mcg. No incidences appeared . A total intravenous approach was 
followed using propofol and bolus of fentanyl and rocuronium. She was re-
versed with sugammadex. She discharged from the hospital the same day.
Discussion: Mc Ardle disease has a higher risk of malignant hyperthermia, 
rhabdomyolisis, anaerobic glycolysis and oliguria (1,2,3,4). We consider that 
the adopted protocol in this case is correct in this kind of pathology. We con-
sider that TIVA minimizes the risk of malignant hyperthermia (2,4). The use 
of non-depolarizing relaxant is adequate in this kind of muscle af fections, so 
we considered rocuronium which, in addition, has a reversor. In this case is 
also important preventing shivering via fluid warmer and blanket warmer.. To 
prevent oliguria, she was administered acetate ringer, having prevented the 
need of furosemide and antiarhythmic medications(2,4).
References: 
1.Cadena C. McArdle’s disease, postsurgical risks associated with 
anesthesia- implications in postsurgical recovery. Health Wellness. 2008; 
37(1):1-2.
2.Bollig G, Mohr S, Raeder J. McArdle disease and anaesthesia. Acta 
Anaesthesiol Scand. 2005;49(8):1077-1083. 
3.Benca J, Hogan K. Malignant hyperthermia, coexisting disorders, and 
enzymopathies. Anesth Analg. 2009;109(1):1049-1053. 
4.Choleva AJ. Anesthesia considerations in a mcArdle disease. AANA J. 
2011 Jun;79(3):243-7.
Learning points: Mc Ardle disease is a rare condition that may be a challenge 
for the anesthesiologist. Anesthetic management should be planned doing an 
approach to the current literature. The very limited literature is an additional 
dif ficulty to the management of these cases. Malignant hypertermia, rhabdo-
myolisis, oliguria and renal failure should be prevented before the surgery. 

01AP20-4
Neuromuscular block and Steinert’s disease 

Matias B., Teixeira J., Taleço T., Ferreira I., Silva Duarte J.
Centro Hospitalar de Setúbal, Dept of Anaesthesiology, Setúbal, Por tugal

Background: Neuromuscular diseases represent a challenge to any anes-
thetic approach1. The use of neuromuscular blocking agents is controversial 
and according to some authors they should be avoided2. When they are nec-
essary, neuromuscular block antagonism is a source of additional complica-
tions, namely due to the secondary ef fects associated with the use of acetyl-
cholinesterase inhibitors in this population.
Case report: Man, 37 years, with Steinert’s Disease, presenting generalized 
muscular hypotonia, proposed for Laparoscopic Cholecystectomy.
Surgery was performed under total intravenous anesthesia, using propo-
fol and remifentanil perfusion. One bolus of rocuronium was administrated 
before orotracheal intubation, af ter the beginning of neuromuscular block 
monitoring. One hour af ter the start of anesthesia sugammadex was given for 
neuromuscular blockade reversion (TOFc 4/4).
The patient was extubated in the operating room, without residual curarization 
or any other expected dif ficulties. Postoperative period followed without any 
complications, with hospital discharge the first day af ter surgery.
Discussion: Steinert’s Disease or Myotonic Dystrophy Type 1 is the most 
common myotonic syndrome2. It’s a degenerative hereditary disease, with 
multisystemic involvement, which manifestations are characterized by muscle 
weakness and myotonia1.
The use of neuromuscular blocking agents is one of the main dif ficulties in 
its anesthetic approach, due to the risk of necessity of prolonged mechanical 
ventilation support (as there is an increased sensibility to non-depolarizing 
agents), succinylcholine-induced cardiac arrest and neostigmine-induced 
myotonia2.
Sugammadex seems to be ef fective for neuromuscular blockade reversion in 
this population, which can prevent the use and consequent secondary ef fects 
of depolarizing muscle relaxants and acetylcholinesterase inhibitors
Our result is in agreement with others already published2,3, yet more clinical 
studies are necessary to prove it.
References: 
1. Muscle Nerve, 2013; 48: 451-460
2. Case reports in Anesthesiology, 2012; Article ID 107952
3. Rev Esp Anestesiol Reanim, 2013; 60(4): 226-229
Learning points: The use of neuromuscular blocking agents in patients with 
neuromuscular disease remains controversial and is one of the main concerns 
for the anaesthesiologist.
When its administration is necessary, reversion with sugammadex seems to 
represent a safe and ef fective approach. 

01AP20-5
A successful anesthetic approach in a patient with Schwartz-
Jampel syndrome 

Camacho F., Amaral T., Mourâo J.
Centro Hospitalar de São João, Dept of Anaesthesiology, Por to, Por tugal

Background: Schwartz-Jampel syndrome (SJS) is a rare autosomal reces-
sive disease  characterized by myopathy, bone dysplasia, and/or growth 
delays. Individuals are at risk for malignant hyperthermia (MH) and compli-
cations such as dif ficult endotracheal intubation and respiratory failure. We 
report a successful anesthetic approach in a patient with SJS proposed to 
dental extraction and alveoloplasty.
Case report: A 14 years old male, ASA III, with SJS and controlled epilepsy, 
was scheduled for dental extraction and alveoloplasty under general anes-
thesia. Usual medication was carbamazepine 200 mg 2id. He had no history 
of anesthesias. His mother and brother had the same diagnosis. Preparation: 
the circuit of the anesthetic machine was changed and dantrolen was avail-
able. Before induction, a peripheral venous catheter was placed. No premedi-
cation was administered. He was monitored under ASA standards plus core 
temperature measurement. Induction of anesthesia was done with propofol 
(3mg/kg). When he became apneic with depressed consciousness and had 
no reflexes or motor response, laryngoscopy was at tempted. Endotracheal 
intubation was dif ficult as he had a Cormarck-Lehane grade of IIb. Af ter 2 
failed at tempts with a Macintosh blade nr.3 and a 6.5mm endotracheal tube 
(ETT), we used a videolaryngoscope. About 60% of the glot tis was visualized, 
but inserting the ETT was impossible, so a wire frame laryngeal mask (LM) 
was introduced and used throughout the procedure. Maintenance of anes-
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thesia was done with a propofol infusion at 15 mg/kg/h and local anaesthetic 
infiltration. 15 min before the end, paracetamol 425 mg IV was administered. 
All of the procedure underwent without events. When he regained conscious-
ness, airway reflexes and spontaneous breathing, we removed the LM. He 
was transferred to the postoperative unit, hemodynamically stable and pain-
less. He was discharged home 24h later without any complications during the 
hospital stay. 
Discussion: Patients with SJS are at increased risk for MH and can have a 
dif ficult airway due to microstomia and jaw muscle rigidity. Our anesthetic 
approach proved to be safe in SJS.
References: 
Ewees BE, El Fawy DM. Anesthesia for herniotomy in Schwartz-Jampel 
syndrome. Ain-Shams J Anaesthesiol 2015;8:455-7
Learning points: The avoidance of trigger agents for MH and adequate moni-
toring, and a proper dif ficult airway management plan are the main concerns 
in SJS. 

01AP20-6
The challenge of a rare case of systemic mastocytosis - case 
report 

Ramos P., Araújo M., Barreto T.
Hospital Geral de Santo António - Centro Hospitalar do Por to, Dept of 
Anaesthesiology & Intensive Care, Por to, Por tugal

Background: Systemic mastocytosis (SM) is a rare disease (1-1.3:10000) 
characterized by mast cells proliferation and accumulation in several tissues, 
mainly skin and blood marrow1. It may be associated with the occurrence of 
perioperative immediate hypersensitivity reactions2. Due to its potential grav-
ity and also to the few published data about its management, we describe the 
anaesthetic management of a patient with SM.
Case report: Male, 39 years old, ASA 3. Diagnosis of SM at the age of 29 
(splenomegaly, anaemia, urticaria pigmentosa,osteoporosis). Previous oral 
surgery with local anaesthesia since SM diagnosis, without complications. 
Usual medication: acetaminophen, transdermic fentanyl, metylprednisolone, 
ranitidine and diazepam.
Proposed to an elective total hip replacement in the sequence of an avascular 
necrosis of the femur. Thir ty minutes before surgery, premedicated with diaz-
epam, hidroxizine, montelucaste, prednisolone and ranitidine. In the operation 
room, monitored according to ASA standards and medicated with intrave-
nous (IV) fentanyl 50ug and midazolam 2mg. Cefazolin was administered ac-
cording to the protocol. Skin was prepared for anaesthesia and surgery with-
out friction. Regional technique was performed with a sequential approach. 
Levobupivacaine 15mg was administered intrathecal and an epidural catheter 
was placed. Ropivacaine 0.2% epidural and acetaminophen 1g IV were ad-
ministered 80 minutes af ter outset of surgery to provide comfort. 
At post-anaesthetic care unit, transfused with 320 ml of red blood cells without 
complications. Post-operative analgesia was performed with epidural drug in-
fusion balloon (ropivacaine 0.1% + fentanyl 2ug/ml) and acetaminophen IV 
until 5th postoperative (PO) day. Stability during all PO period until discharge 
(9th PO day).
Discussion: Due to a great probability of developing anaphylactic reactions 
secondary to drugs used in anaesthesia, careful management of these pa-
tients is crucial. Records of previous anaesthetic and surgical interventions 
containing reported allergic reactions are essential.
Learning points: Preoperative use of steroids and histamine (H1/H2) inhibi-
tors is not well established as mast cells degranulation blockers in these pa-
tients. Eviction of main triggering factors such as muscle relaxants, morphine, 
hypothermia, anxiety and skin friction is primordial to the achievement of a 
safe anaesthesia. 

01AP20-7
Multisystemic Erdheim-Chester disease: case report outlining 
anaesthetic considerations and management 

Estevens T.1, Amaro S.1, Martins N.2, Aparício D.3, Romão E.1, Castro M.1

1Hospital Fernando Fonseca, Dept of Anaesthesiology, Amadora, Por tugal, 
2Hospital Fernando Fonseca, Internal Medicine, Amadora, Por tugal, 3Hospital 
Fernando Fonseca, Dept of Surgery, Amadora, Por tugal

Background: With only around 500 cases reported in scientific literature, 
Erdheim-Chester disease (ECD) is an extremely rare form of CD68 positive 
non-Langerhans cell histiocytosis, characterized by xanthomatous infiltration 
of tissues in various organs. 
From the anaesthetic point of view, these patients should be addressed glob-
ally, given the multisystemic involvement of their pathology.1 The reported 
case describes a patient diagnosed with ECD (pulmonary, endocrine and 
vascular disease) referred for thyroidectomy af ter being diagnosed with a 
carcinoma. 
To our knowledge, the only existing case report describing the anesthetic 
management of a patient with ECD was published in 2014.1

Case report: The clinical case concerns a 69-year-old patient referred for 
a thyroidectomy af ter a positive biopsy for papillary thyroid carcinoma, with 
previous diagnosis of ECD. Imaging, analytical, and pathological examina-
tions showed the presence of central diabetes insipidus (DI), as well as the ex-
istence of dif fuse vascular thickening in several territories including cerebral, 
thoracic, and abdominal. The anaesthetic management began with evalua-
tion and optimization of the patient in the pre-anaesthetic period, followed by 
careful monitoring during surgery and throughout the post-operative stay in 
intensive care. The chosen anaesthetic technique was a balanced general an-
aesthesia. The multidisciplinary involvement and diligent supervision resulted 
in a perioperative free of complications.
Discussion: Given the pulmonary findings, endocrine and cerebrovascular 
disease and cardiovascular alterations, pre-anaesthetic evaluation and opti-
mization was essential. The main goal of the anaesthetic management was to 
achieve the best hemodynamic stability possible and to prevent any critical 
events. 
References: 
1. Hanriharan U. et al. Erdheim - chester disease: clinical pearls for the 
anesthesiologist. J Anaesthesiol Clin Pharmacol. 2014 Apr-Jun, 30 (2): 297-
298
2. Diamond E. et al. Consensus guidelines for the diagnosis and clinical 
management of Erdheim-Chester disease. Blood, 24 Jul 2014;vol 124, n4 
Learning points: ECD is a rare multisystemic disorder with an anaesthetic 
approach scarcely described in medical literature; these patients present a 
challenge to the anesthetist and should be addressed globally. 

01AP20-8
Klippel-Trenaunay Syndrome: a troublesome condition 

Serafino S., Costa Rodrigues C., Carvalho S., Bernardino M.
Instituto Por tuguês de Oncologia de Lisboa, Dept of Anaesthesiology, Lisboa, 
Por tugal

Background: Klippel-Trenaunay Syndrome (KTS) is a rare congenital disor-
der characterized by the triad of port-wine stain, varicose veins and bony/
sof t tissue hypertrophy involving an extremity. Beside the limbs, other areas 
may be af fected, such as spinal cord and neck/oropharynx, which poses im-
portant challenges to the anesthesiologist: airway management, controversial 
about neuraxial techniques and potential blood loss. Because of its rarity and 
the important anesthetic management considerations it requires, we report a 
case at our institution.
Case report: A 47-year-old woman, ASA III, with past medical history of KTS, 
pulmonary thromboembolism, anticoagulated with rivaroxaban, hemythyroid-
ectomy and neoadjuvant radiotherapy, was scheduled for excision of a popli-
teal sarcoma. On preoperative evaluation, she presented no signs of dif ficult 
airway, normal echocardiogram and normal blood analysis, including coagu-
lation profile. She interrupted rivaroxaban 2 days before surgery.
Surgery was conducted under general anesthesia, induced with propofol and 
maintained with sevoflurane. Endotracheal intubation was performed under 
direct laryngoscopy without dif ficulties. Neuraxial technique was not done 
because we didn’t have any preoperative imaging study to exclude neurovas-
cular involvement. Hemodynamic stability and pain control was maintained 
and no significant blood loss was recorded.
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Discussion: Few cases of KTS are published. KTS incidence is low (1:27500)1 
and its anesthetic management is still a matter of controversy. Despite previ-
ous reports of dif ficult airway management, a recent study1didn’t encoun-
tered significant airway dif ficulties, which was also the case of our patient. 
Even if blood loss is a potential problem, especially because these patients 
are frequently anticoagulated, our patient didn’t registered significant haem-
orrhage. As recommended, we didn’t performed any neuraxial technique be-
cause none neuroimaging study was made before surgery. Still, this possibil-
ity can be considered in specific conditions, even if it’s controversial2.
References: 
1. Barbara D, Wilson J. Anesth Analg. 2011; 113: 98-102
2. Holak E, Pagel P. J Anesth. 2010; 24: 134-8
Learning points: Key aspects must be kept in mind in the management of 
these patients: potential dif ficult airway (even if rare), massive blood loss that 
should be anticipated and neuraxial techniques that may be considered only if 
exclusion of vascular malformations was confirmed by neuroimaging. 

01AP20-9
Anaesthetic management of electrical burn in a patient with 
sickle cell disease 

Latorre J., Castro Arias C.M., López Martinez M., Kollmann Camaiora A., 
Guasch Arévalo E., Gilsanz Rodríguez F.
La Paz Universit y Hospital, Dept of Anaesthesiology & Intensive Care, Madrid, 
Spain

Background: Sickle cell disease (SCD) and electrical burn injuries are unique 
entities. SCD is an inherited condition due to a mutation in the β-globin gene, 
which encodes a variant of haemoglobin A and the prevalence in Sub-Saharan 
Africa is approximately 30%. Electrical burns result in morbidity higher than 
expected based on burned area.
There are no reports in the literature about the anaesthetic management of 
these conditions happening at the same time.
Case report: We present the case of a 19 years old man, native of Equatorial 
Guinea, with a history splenectomy, admit ted due to high-voltage electric 
burns. 
On arrival at the hospital he was haemodynamically stable (BP 119/85, HR 85 
bpm, RR 22 bpm), no dyspnoea or airway compromise, SpO2 100%. No in-
halation syndrome and a glasgow coma scale of 15. He had 2% burned body 
surface to deep dermis. No compartmental syndrome. Laboratory analysis 
showed normocitic anaemia (Hb 8,4 g/dL; MCV 91.3fL). The haematology 
consultant observed poikilo-drepanocytosis, target cells and schistocytes 
on blood smear, being diagnosed with SCD, which was unknown up to this 
moment. He remained in the ICU, required several transfusions to maintain 
a Hb up to 7.5g/dl and had an acute sickle cell exacerbation with abdominal 
pain that was controlled with adequate hydration and correction of anaemia. 
Burns debridement was scheduled in the fourth day of admission. General 
anaesthesia, with a laryngeal mask and ASA standard monitoring, was in-
duced using midazolam, fentanyl and propofol. Maintenance was performed 
with sevoflurane and remifentanyl. Inspired oxygen fraction was set to SatO2 
>95%, and adequate hydration, fluid heater, and thermal blanket were used 
in order to avoid triggers of vaso-occlusive crises. We gave morphine chlo-
ride and paracetamol for postoperative analgesia. Total bleeding was 300 ml. 
We awaken the patient in the operating room and transferred him to the ICU 
unevent fully. 
Discussion: During surgeries in patients with SCD special care must be taken 
to avoid triggers of acute at tacks, specially: hypoxia, dehydration, pain, and 
cold. 
In this case we emphasise: good hydration to the patient, taking into account 
the losses before and during surgery; adequate oxygenation; proper man-
agement of the airway, preventing discomfort during handling and adequate 
analgesia during and af ter surgery. 

01AP20-10
Glutaric aciduria type 1: anaesthetic management of an adult 
patient for elective laparoscopic cholecystectomy 

Martins P., Oliveira L.
Centro Hospitalar de Lisboa Nor te, Dept of Anaesthesiology, Lisboa, 
Por tugal

Background: Glutaric aciduria type 1 (GA1) is a rare hereditary metabolic 
disorder caused by a deficiency of glutaryl-CoA dehydrogenase; it has an 
estimated overall prevalence of 1 in 100 000 newborns. 
Case report: The authors describe a clinical case of a 20-year-old male pa-
tient, with a dystonic-dyskinetic syndrome secondary to GA1, who was sub-
mit ted to elective laparoscopic cholecystectomy under general anaesthesia 
with sevoflurane. 
Discussion: In these patients it is important to prevent acute encephalopathic 
crises while undergoing surgery. To the best of our knowledge, there are no 
definite reports on the superiority of one anaesthetic drug over another. 
The main question is whether to use volatile anaesthetic agents or not. Some 
authors argue against the use of volatile anesthetics because of the possible 
association between mitochondrial dysfunction and malignant hyperthermia. 
On the other hand, more recent literature rules out episodes of malignant hy-
perthermia and other intraoperative events at tributable to the general anes-
thesia with sevoflurane in paediatric patients with mitochondrial disease and 
there are also concerns about the possibility of occurrence of propofol infu-
sion syndrome and severe metabolic acidosis. We chose to use sevoflurane 
as maintenance agent and the anaesthetic course was unevent ful. 
References: 
1. K. Stefan et al; Diagnosis and management of glutaric aciduria type I - 
revised recommendations; J Inherit Metab Dis (2011) 34:677-694
2. H.P. Joaquin et al; Anesthetic management in two siblings with glutaric 
aciduria type 1; Pediatric Anesthesia (2006) 16:188-191
3. W.N. Teng et al; Anesthetic management of comprehensive dental 
restoration in a child with glutaric aciduria type 1 using volatile sevoflurane; 
Journal of the Chinese Medical Association 77 (2014) 548-551
Learning points: Although the described case was successful, the anaes-
thetic management of patients with metabolic disorders like GA1 remains 
challenging and more clinical data is necessary. 

01AP20-11
Egzulceration form of adrenal incidentaloma and hemodynamic 
state of patient 

Djurdjevic Svraka A.1, Svraka D.2, Golic D.2, Rakanovic D.2

1General Hospital Gradiska, Dept of Anaesthesiology & Intensive Care, 
Gradiska, Bosnia and Herzegovina, 2Universit y Hospital Clinical Center, Dept 
of Anaesthesiology & Intensive Care, Banja Luka, Bosnia and Herzegovina

Background: Pheochromocytomas and paragangliomas (PHEO/PGL) are 
chromaf fin cell tumors that embryonically derive from the neural crest and 
functionally are capable of production, storage, metabolism, and secretion of 
catecholamines.About 4-10% of PHEOs are found as adrenal incidentaloma, 
whereas approximately 5% are diagnosed at surgery. (1) 
Case report: 58 year old patient was admit ted to the clinic for abdominal 
surgery with signs of acute abdomen, intermit tent unrensponsiveness , ab-
dominal pain and hypertension. At the addmitance the lab. came : hematocrit 
0,52, Hgb 142, abdominal ultrasound detected presence of intraabdominal 
fluid and meteorism, abdominal computed tomography detected unspecific 
changes of the right adrenal gland. Surgeon called for immediate exploratory 
laparatomy. Upon entering the operating room patient collapses, SpO2 96%; 
HR 130/min; TA 245/120 mmHg. Af ter induction of general endotracheal an-
esthesia central venous catheter (v.jugularis interna) and catheter for invasive 
measurement of arterial pressure (a.radialis) were placed. Surgical explora-
tion find exulceration tumor of right adrenal gland-suspicion of pheochromo-
cytoma. Arterial pressure intraoperatively controlled with Urapidil continuous 
infusion. Before clamping adrenal drainage veins we decreased Sevofluran 
concentration and discontinued Urapidil infusion all together. Total intraopera-
tive blood loss was 850ml, two units of packed RBCs and two units of FFP 
were administred. Af ter tumor removed the patient entered a hemodynamic 
stabile state. Postoperativly patient was awake, aware, hemodynamically and 
respiratory compensated and placed in ICU at Clinic for anesthesiology and 
ICU. In consultation with endocrinologist of fices endocrinological diagnos-
tics (norepinephrine 705 mcg; epinephrine108mcg; dopamine 387mcg; VMA 
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Do dif ferent anesthesia machines have a dif ferent fraction 
of rebreathing? 

Ryckaert F.1, Caret te R.1, Vandenbroucke G.1, De Wolf A.M.2, 
Hendrickx J.F.A.1

1OLVZiekenhuis Aalst, Dept of Anaesthesiology, Aalst, Belgium, 2Nor thwestern 
Universit y, Dept of Anaesthesiology, Chicago, United States

Background: The fraction of rebreathing (fR) is the fraction of exhaled gas 
that is reused in the next inspiration when fresh gas flow (FGF) is below min-
ute ventilation (MV) in a circle system. fR may be machine dependent, be-
cause the components of a circle system are organized dif ferently (1). We 
therefore compared fR of 5 dif ferent anesthesia machines in vitro.
Methods: We measured the fR of the ADU (GE); Aisys (GE); Flow-I (Maquet); 
and Fabius and Zeus (both Dräger) by having them ventilate a 2L bag with a 
MV of 5L/min (10 x 500mL; I:E ratio of 1:2) while 80mL/min CO2 flowed into its 
tip. Gases, sampled from an HME filter at the Y-piece, were analyzed by the 
analyzer in the machine (Aisys, FLOW-i, Zeus) or by a M-CAiOV module (GE); 
sampled gases were redirected into the expiratory limb. 
Af ter inserting a CO2 absorber devoid of granules, FGF was reduced from 7 to 
0.3L/min (figure 1), a sequence that was repeated 3 times with each machine. 
The FiCO2 at equilibrium at each FGF was compared among the machines us-
ing 2 factor ANOVA (factor 1 = FGF, factor 2 = anesthesia machine). P<0.05 
denoted statistical significance.
Finally, a Linear Regression was applied to the FiCO2 - (1/FGF) relationship.
Results: Groups dif fered (p<0.05) - see Table 1. Even tough FiCO2 did not 
dif fer between machines at FGF > 2L/min, some rebreathing was still present 
when FGF > MV with the Zeus and ADU. A linear fit described the FiCO2 - 1/
FGF well (Fig. 1).
Conclusions: With FGFs of 0.5 - 2L/min, fR was higher with the Zeus, and 
lower with the Fabius as compared to the other machines. Dif ferences at FGF 
<0.5 L/min are likely due to FGF meter or other inaccuracies at these very low 
FGFs. Whether a higher or lower fR translates into less or more agent usage 
needs to be clinically confirmed, but the dif ferences are likely small. 
Reference: 
1. Harper M et al. Anesth Analg 1976;55:724-9 

[Table 1. Inspired CO2 (%, mean and standard deviation) with dif ferent fresh gas 
flows and anesthesia machines. See tex t for details. a and b statistically dif fer from 
other machines; c = all dif fer, except ADU, Fabius and Zeus with 0.4 L/min. d = no 
data because of ex ternal gas reservoir collapse]

[Figure 1. Inspired CO2 (FiCO2 in %) with dif ferent fresh gas flows (FGFs) and 
anesthesia machines. Lef t figure (= graphical presentation of Table 1 data) 
illustrates FiCO2 is inversely propor tional with FGF, which can also be expressed as 
stating that FiCO2 varies propor tional with 1/FGF (right figure); the linear regression 
results of the FiCO2 versus 1/FGF for each machine is presented in the grey area]

12,3mcg u 24h urine). Histopathology confirmed pheochromocytoma. 
Discussion: Mortality during anesthesia in previosly undiagnosed pheochro-
mocytoma patient that was subjected to non-related surgery or surgical pro-
cedure is up 50%. (2)
References: 
1. De Groot LJ, et all;SourceEndotext [Internet]. South Dartmouth (MA): 
MDText.com, Inc.; 2000-.2015 Apr 12.
2. Owen R. Anesthetic Consideration in Endocrine Surgery, “Surgical 
Endocrinology”,19 93.Ch7,P71-84
Learning points: The anesthetist should think of incidentaloma in patient with 
hypertensive crisis, especially because providing hemodynamically stable 
state is very challenging. 

01AP20-12
Propofol and green urine discoloration 

Lopes C.G.1, Nunes R.R.2, Cavalcante S.L.F.2, Fernandes M.B.C.2, 
Ribeiro K.G.2

1Hospital Sao Carlos, Dept of Anaesthesiology, For taleza, Brazil, 2HGF-
Hospital Geral de For taleza, Dept of Anaesthesiology, For taleza, Brazil

Background: Urine discoloration resulting from drugs, dyes, infections and 
ingested substances has been described in the literature. Propofol, an alkyl-
phenol used in sedation and anesthesia, is known to induce pink, white, green 
and brown urine discoloration. 

[Green urine]

Case report: A 25-year old woman (58 kg, 1,55 m, P1) was submit ted to 
dermolipectomy and correction of incisional hernia. Epidural anesthesia 
was administered at T12-L1 using levobupivacaine (0.5%) with epinephrine 
(1:200.000) and sufentanil (20 µg). Sedation was achieved and maintained 
with a continuous infusion of propofol (1-2 µg.mL-1 at the ef fector site). By the 
end of the procedure, which lasted 3.5 hours, the bladder contained 300 mL 
green urine. No further investigations were conducted and the discoloration 
resolved spontaneously within 3 hours.
Discussion: Green urine discoloration is usually caused by the ingestion of 
substances such as amitriptyline, cimetidine, promethazine, indometacin, 
triamterene, methylene blue and dyes found in chewing gum and mouth-
wash. Discoloration may also be caused by pathologies, such as urinary 
Pseudomonas infection, obstructive jaundice, urinary tract fistula and Hartnup 
disease. Propofol is metabolized mainly by the liver, but also to some extent 
by the kidneys, lungs and bowels. The metabolites―water-soluble glucuro-
nides and sulfate conjugates excreted by the kidneys―are believed to confer 
a green color to the urine but are biologically inactive and do not af fect nor 
reflect kidney function. Urine alkalinization tends to increase the production 
of metabolites. Though rare, discoloration is most likely to occur af ter long 
infusions, but has been observed af ter short infusions or even af ter a single 
dose. The symptom resolves as early as 2-3 hours af ter infusion is stopped.
References: 
1.Blakey SA, Hixson-Wallace JA. Clinical significance of rare and benign side 
ef fects: propofol and green urine.Pharmacotherapy, 2000;20:1120-1122
Learning points: Recognizing propofol as the cause of this benign clinical 
manifestation can prevent unnecessary spending on tests and treatments and 
prevent anxiety on part of patients and health professionals alike. 
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Panic at the balneotherapy room - a case of gastric rupture 
af ter bag mask ventilation 

Carvalho M.1, Godinho P.2, Moura A.3, Silva C.3, Tourais I.3, Marques M.3

1Centro Hospitalar do Por to, Dept of Anaesthesiology & Intensive Care, 
Por to, Por tugal, 2Centro Hospitalar de Leiria, Dept of Anaesthesiology, 
Leiria, Por tugal, 3Centro Hospitalar e Universitário de Coimbra, Dept of 
Anaesthesiology, Coimbra, Por tugal

Background: Bag mask ventilation is a safe and ef fective method frequently 
used. 1 Despite the frequent occurrence of gastric distension, there are few 
reports of gastric rupture and pneumoperitoneum.2 
Case report: A 50-year-old female patient, ASA 2, was admit ted on Burn Unit 
due to 2nd/3rd grade burns in 34% of body surface caused by fire. On the 
22nd day af ter admission, she underwent balneotherapy under sedoanalgesia 
in spontaneous ventilation. During the procedure, desaturation (SpO2 65%) 
and paradoxical respiratory movements were noticed and bag mask ventila-
tion was started with an increase airway resistance perceived. At this time, 
a remarkable increase in abdominal perimeter was observed, leading to a 
compromised lower limb circulation. Tracheal intubation was performed and 
mechanical ventilation started, as a noradrenaline infusion due to marked hy-
potension. Imagiologic study revealed lef t pulmonary atelectasis and pneu-
moperitoneum (Figure 1). An emergent exploratory laparotomy demonstrated 
a gastric laceration in an ischemic mucosa area. The patient was extubated 
on the 1st postoperative day with no complications.

[Figure 1: Pneumoperitoneum on abdominal x-ray]

Discussion: Although bag mask ventilation is a routine practice, it is asso-
ciated with several complications. Gastric rupture is a rare complication of 
this technique. The higher incidence of Curling ulcers in burned patients can 
definitely have contributed to gastric rupture and this case stresses the need 
to consider this potentially lethal complication. 
Learning points: Gastric rupture is a rare, but potential life-threatening 
complication of bag mask ventilation. When associated with hemodynamic 
instability it requires immediate intervention. We should always keep our stan-
dards of care even for minor procedures outside the operating room and be 
aware for complications occurrence. 
References: 
1. Gastric rupture following bag-valve-mask ventilation, The Journal of 
Emergency Medicine, Vol 22, Issue 1, Jan 2002, Pages 27-29 |
2. Gastric Rupture With Tension Pneumoperitoneum: A Complication of 
Dif ficult Endotracheal Intubation, Annals of Emergency Medicine, Vol 30, 
Issue 3, Sept1997, Pages 343-34 

01AP21-3
The time for extubation af ter stopping infusion of propofol 
depends on the amount of bolus administration of fentanyl 
at the end of surgery, but dose not depend on ketamine 
administered in a surgery with AOPRfK (air-oxygen-propofol-
remifentanil-low dose ketamine) anaesthesia 

Uchida M.
Saitamaseikeikai Hospital, Dept of Anaesthesiology & Pain Medicine, 
Higashimatsuyama, Japan

Background and Goal of Study: It is well known that AOPFK anaesthesia 
has an advantage in postoperative analgesia. However, AOPFK anaesthesia 
sometimes sets up a delay of awareness from anaesthesia. Nowadays, con-
tinuous infusion of remifentanil(Rf), instead of fentanyl(F), is very common. 

However, in AOPRfK anaesthesia, the same phenomenon sometimes sets up. 
Therefore, we investigated what the main reason of the phenomenon in spinal 
surgery.
Materials and methods: The study style is retrospective. 11 patients (male/
female = 9/2), ASAI-II were included in the study. They were 61±14 (mean ± 
standard deviation) years old. The induction of anaesthesia was performed 
with bolus infusion of 1mg midazolam, 2mg/kg propofol (PRO), 50mg ro-
curonium (Rb), and 0.2µg/kg Rf. In 9 patients, bolus Ketamine (Ket) was ad-
ministered (0.49±0.11mg/kg) at the induction. In 10 patients, a lit tle amount 
of sevoflurane was inhaled af ter intubation, but it was stopped to inhale before 
a surgery. The maintenance of anaesthesia was performed with 50% oxygen 
in air, continuous infusion of PRO, Ket (0.48±0.13 mg/kg/h), Rf (0.1-0.3µg/kg/
min), and Rb. PRO and Rf infusion rate were adjusted to maintain bispectral 
index between 40 and 60. 
When a surgery ended, continuous infusion of PRO, Ket, Rf, and Rb were 
stopped and bolus 100-200µg F and 50mg flurbiprofen were administered. 
10-20mL ropivacaine or revobupivacaine were given as infiltration anaesthe-
sia when the operative wound was closed. The time between stopping PRO 
infusion and the extubation (Time)(minutes) was recorded. Regression lines 
were drawn in the amount of F per body weight administered at the end of 
surgery (µg/kg) vs. Time(RL1), and Ket infusion rate during surgery (mg/kg/h) 
vs. Time(RL2), and the total amount of Ket administered per body weight (mg/
kg) vs. Time(RL3) by using SigmaPlot 11.0.(Sistat Sof tware Inc., San Jose, 
CA, USA).
Results and discussion: Time was 23±9.7 minutes. The total amount of Ket 
was 1.52±0.61 mg/kg. The coef ficient of correlation value of RL1, RL2, and 
RL3 is 0.4636, 0.0455, and 0.2878 respectively. According to RL1, it is sug-
gested that F less than 2µg/kg dose not set a prolongation of Time. Ket infu-
sion rate and the total amount of Ket administered per body weight do not 
contribute to the phenomenon with given dose in the study.
Conclusion: The amount of F given at the end of surgery prolongs Time in a 
dose dependent manner in AOPRfK anaesthesia. 

01AP21-4
General anesthesia and laparoscopy: enemies of morbidly 
obese patients’ lungs? 

Pinho D., Guimarães J., Nunes C., Cavaleiro C., Machado H.
Centro Hospitalar do Por to, Dept of Anaesthesiology & Intensive Care, Por to, 
Por tugal

Background and Goal of Study: Morbid obesity (MO) has negative conse-
quences in respiratory physiology. MO is associated with decreased lung and 
chest wall compliance and respiratory muscle strength, increased airway re-
sistance and work of breathing, impaired ventilation/perfusion ratio and post-
operative hypoxemia. General anesthesia (GA) and laparoscopic surgery in 
obese patients are expected to exacerbate them. Our aim was to assess the 
impact of these interventions in postoperative blood gas analysis and spi-
rometry values in patients undergoing Roux-en-Y laparoscopic gastric bypass 
(RYLGB) in our center.
Materials and methods: Af ter Health Ethics Commit tee Approval, a pro-
spective study was conducted in our center. Inclusion criteria: body mass 
index>35Kg/m2, age 18-65 years, American Society of Anesthesiologists 
class 1-3. Exclusion criteria: preexisting lung parenchyma disease, chronic 
obstructive pulmonary disease, moderate to severe asthma, congestive heart 
failure (above class II in the New York Heart Association classification), he-
moglobin concentration lower than 7g/dl or if there were language barriers or 
severe psychiatric disorder. 
Writ ten informed consent was obtained the day before surgery. Patients had 
the same anesthetic and analgesic protocols. Blood gas analysis and spirom-
etry were done and compared in the preoperative period (T0), 1h(T1), 2h(T2) 
and 24h(T24) af ter extubation. 
Statistical analysis was performed using IBM SPSS 21. Categorical variables 
are presented as frequency and percentage and continuous variables are pre-
sented as mean+standard deviation (SD). For comparison between groups, 
the student’s t and chi-squared test were used. A p-value<0.05 was consid-
ered statistically significant.
Results and discussion: 13 consecutive patients were enrolled in the study. 
In tables 1 and 2 are described demographic and preoperative medical data, 
and blood gas analysis and spirometry results, respectively. All collected pa-
rameters got worse immediately af ter surgery. T1 PaO2 and T2 FEV1/FVC 
significantly dif ferent from preoperative values (p<0.05). However these dif-
ferences seem to improve af terwards until 24h af ter surgery, there was no 
full recovery. 
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There were no statistically significant dif ferences in blood gas analysis and 
spirometry values between preoperative period and 24h af ter surgery.
Conclusion: Our results suggest that GA and RYLGB have a negative impact 
on immediate postoperative respiratory function. 

01AP21-5
Evaluation of the maximum force onto the maxillary incisors 
during endotracheal intubation using simulator. Comparison 
by anesthetic experience or by types of laryngoscope 

Okamoto R., Sato H., Nomura T., Miyashita T., Goto T.
Yokohama Cit y Universit y, Dept of Anaesthesiology, Yokohama, Japan

Background and Goal of Study: An excessive force onto the maxillary in-
cisors (Fi) during laryngoscopy for endotracheal intubation may cause the 
several complications. One patient study just demonstrated the significant 
lower Fi by using the video laryngoscope (VL) compared with by the standard 
Macintosh laryngoscope (ML) during intubation. However, there is no report 
how anesthesia experience is af fecting the Fi. Therefore, this simulation study 
was conducted to assess how the anesthetic experience af fected the Fi dur-
ing VL or ML laryngoscopy using the simulator mannequin incorporated with 
endotracheal intubation evaluation system.
Materials and methods: Attending anesthesiologists (At t) and anesthe-
sia residents (Res) in our department participated in the simulation study. 
Fi was measured by the simulator mannequin: an evaluation type Airway 
Management Simulator (MW11, Kyoto Kagaku Ltd. JAPAN). Using two types 
of laryngoscope: VL=MacGRATH ™ MAC (COVIDIEN, JAPAN) and ML, all 
participants performed endotracheal intubation against simulator three times 
each. The dif ference of Fi between Att and Res was compared respectively. 
The dif ferences in these laryngoscopes also examined. Statistical analysis 
was performed by Wilcoxon test. P <0.05 was taken to be statistically sig-
nificant.
Results and discussion: Laryngoscopies of 28 doctors (At t: 13 and Res: 15) 
were evaluated. Fi in At t is less than that in Res either using VL or ML (Table). 
Furthermore, Fi in Res using VL was greater than that using ML. 
Conclusion(s): Evaluation type airway management simulator was very eas-
ily able to measure the forces to incisor. In At t group, it was found that the 
safe intubation could be possible with any laryngoscope. To the contrary, our 
results indicate that residents could reduce the at tention to incisor in order 
to gaze only screen image during VL laryngoscopy. This must be taught to 
residents at the starting of intubation training.

01AP21-6
Pharmacological interventions to prevent cough at extubation: 
a meta-analysis 

Rajendram R.1, Joseph A.2, Ramachandran S.-K.3

1King’s College London, Depar tment of Medicine and Life Sciences, London, 
United Kingdom, 2Changi General Hospital, Dept of Anaesthesiology, Simei, 
Singapore, 3Universit y of Michigan Health System, Dept of Anaesthesiology, 
Ann Arbor, United States

Background and Goal of Study: Coughing causes acute increases in blood 
pressure, heart rate, intrathoracic, intracranial, intraocular and intraabdomi-
nal pressures.[1] These changes can be associated with significant morbidity 
at tracheal extubation so smooth emergence from anaesthesia is desirable. 
Lit tle is known of the relative ef ficacy of the available techniques to prevent 
cough. 
The aim of this meta-analysis was to evaluate six pharmacological techniques 
to prevent cough at tracheal extubation. 
Materials and methods: Several electronic databases (1966 to Sep 2015) 
were systematically searched (AJ, SKR) for original research papers that re-
ported the interventions to reduce cough at emergence from anaesthesia. 
Data were evaluated using standardized methods.[2] Meta-analyses were 
performed using fixed or random-ef fects models based on presence or ab-
sence of heterogeneity. Bias was evaluated by observing funnel plots and 
control event rates (CER). The risk dif ference (RD; the absolute change in 
risk at tributable to the intervention) was employed as a summary measure 
of ef ficacy, and heterogeneity was quantified using the I2 statistic. Number 
needed to treat (NNT) was calculated from the pooled data to provide a visual 
estimate of both clinical value and heterogeneity of ef fect. Pooled subgroup 

estimates were calculated to provide summary data on ef fectiveness, but the 
small numbers of studies in each subgroup limits generalization. 
Results and discussion: From 1114 articles screened, 22 articles with a me-
dian sample size of 50 (interquartile range 40-60) were chosen for the final 
analysis. The techniques studied included lidocaine (iv & cuf f), dexmedeto-
midine, and remifentanil. Significant bias (CER 0.15-0.96) and heterogeneity 
(I2>75%) were observed. Several techniques reduce emergence cough with 
an overall modest ef fect size (RD -0.38) and low NNT (2.6). The most ef fective 
single technique was inflation of the cuf f with alkalinised lidocaine (NNT 1.7). 
The least ef fective was iv lidocaine (NNT 4.5). 
Conclusions: No one technique consistently prevents cough; iv lidocaine and 
tracheal cuf f inflation with plain lidocaine are least ef fective; cuf f inflation with 
alkalinised lidocaine was most ef fective. However, subgroup analyses are lim-
ited by study biases, inadequate sample size and study heterogeneity. 
References: 
1. Leech P et al. British Journal of Anaesthesia 1974;46:315-6
2. Liberati A et al. British Medical Journal 2009;339:b2700 
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Preextubation fentanyl on hemodynamics & recovery profile, 
a prospective randomized controlled study 

Salman A.1, Abdulrahem A.2, Abdulhalem S.1, Aboelela A.2

1National Cancer Institute, Cairo Universit y, Dept of Anaesthesiology & 
Pain Medicine, Cairo, Egypt, 2Facult y of Medicine Cairo Universit y, Dept of 
Anaesthesiology & Intensive Care, Cairo, Egypt

Background and Goal of Study: Tracheal extubation, as well as intubation 
provoke stressful responses, including tachycardia and hypertension, ex-
tubation also provoke airways reflexes causing cough or strain, which are 
known to increase blood pressure and heart rate. These hemodynamic 
changes during extubation and emergence from anesthesia may cause dan-
gerous cardiovascular complications. Fentanyl has been used extensively to 
maintain perioperative hemodynamic stability. This study was carried out to 
evaluate the ef fect of fentanyl on cardiovascular responses and recovery pro-
file to tracheal extubation.
Materials and methods: We studied 126 patients with controlled hyperten-
sion; received chemotherapy undergoing mastectomy operation for breast 
cancer. The patients divided into 3 groups (n=42) were the first group re-
ceived 2 mic/kg fentanyl at the end of surgical sutures, the second group 
received 1 mic/kg, while the third group received 10 ml saline as placebo at 
the same time. Hemodynamics (mean blood pressure, heart rate), extuba-
tion time, Behavioral status (sedation, alertness or agitation) and complica-
tion af ter extubation ( Desaturation, Vomiting, Coughing, Laryngospasm and 
Shivering) were recorded.
Results and discussion: In patients with controlled hypertension, received 
chemotherapy undergoing mastectomy operation for breast cancer; intrave-
nous fentanyl 1mic/kg given at the end of surgical sutures blunts cardiovas-
cular responses to tracheal extubation and emergence from anesthesia. This 
does not lead to respiratory depression or prolonged recovery. The use of 2 
mic/kg fentanyl at the same time provides more control on the heart rate than 
1mic/kg but with delay in the extubation time.
Conclusion(s): Preextubation intravenous fentanyl 1mic/kg given at the end 
of surgical suture is a simple, ef fective, and practical method in obliterating 
cardiovascular responses to tracheal extubation and emergence from anes-
thesia with no respiratory depression or prolonged recovery.

01AP21-8
Impact of time interval between remifentanil and propofol 
on propofol injection pain 

Kim J.1, Lee S.-H.1, Chung S.-S.2, Lee H.-J.1, Jeong S.1, Kwak S.-H.1

1Chonnam National Universit y Hospital, Dept of Anaesthesiology & Pain 
Medicine, Gwangju, Korea, Republic of, 2Chonnam National Universit y 
Hospital and Dental School, Dept of Anaesthesiology & Pain Medicine, 
Gwangju, Korea, Republic of

Background and Goal of Study: The current study was designed to de-
termine the most ef fective time interval between remifentanil and propofol 
(TimeRP) for the prevention of propofol injection pain in association with remi-
fentanil dosage. 
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Materials and methods: Sixty patients scheduled for elective surgery un-
der general anesthesia were enrolled in the study. Patients were randomly 
assigned to one of three groups to receive remifentanil at dosages of 0.25, 
0.5, or 0.75 µg/kg over 30 s before the injection of propofol. TimeRP was de-
fined as the time interval from the initiation of the remifentanil injection to the 
initiation of the propofol injection. TimeRP for each subsequent patient was 
determined by the response of the previous patient using an up-and-down se-
quential allocation method. Injection pain caused by propofol was evaluated 
using a four-point scale during the propofol injection. ‘TimeRP50’ was defined 
as the TimeRP at which propofol injection pain was absent in 50% of patients 
and it was estimated using isotonic regression for each dose group. 
Results and discussion: TimeRP50 was significantly lower in the remifentanil 
0.75 µg/kg group
(38.6 s, 83% CI = 35.6-45.0) than in the 0.5 µg/kg group (65.0 s, 83% CI = 
52.5-75.0) or the 0.25 µg/kg group (66.6 s, 83% CI = 57.1-76.5). Thus, the 
same level of analgesia was achieved faster in 
the 0.75 µg/kg group. As a result, increasing the dose of remifentanil may 
require minimal waiting time for reducing propofol injection pain. Our results 
also indicate that a comparable reduction of propofol injection pain could be 
achieved using a lower dose of remifentanil with a longer time interval. This 
approach requires some extra waiting time; however, the propofol injection 
pain may be equally well prevented with fewer opioid-related complications.
Conclusion(s): The ef ficacy of remifentanil pretreatment for preventing pro-
pofol injection pain can be influenced by the time interval between remifent-
anil and propofol as well as the remifentanil dose.

01AP21-9
The use of antireflexive endotracheal tubes during 
laparoscopic operations in gynecology 

Korolev A., Pyregov A.
Scientific Center of Obstetric, Gynecology, Neonatolgy of Kulakov, Dept of 
Anaesthesiology & Intensive Care, Moscow, Russian Federation

Background and Goal of Study: Upon awakening from anesthesia endotra-
cheal tube can cause: reflex response (coughing, laryngospasm), adverse 
subjective sensations, hemodynamic responses (tachycardia and hyperten-
sion). Also they make it dif ficult to synchronize with the ventilator or adequate 
spontaneous respiration.
The aim of this study was to investigate the ef fects on intraoperative and early 
postoperative hemodynamic profile, the frequency of nousea and vomit ting, 
the reflectory reactions and subjective assessment by patients of antireflexive 
endotracheal tubes in laparoscopic gynecological surgery.
Materials and methods: 80 women were studied between 18 and 60 years, 
ASA I-III, with duration of operation from 30 to 180 minutes. In 40 cases antire-
flexive endotracheal tubes were applied. 
In all cases we used a similar combined general anesthesia with mechanical 
lung ventilation. 
10 minutes before the expected revival in the port of endotrcheal tube lido-
caine was injected.
Results and discussion: In the study group we got more stable hemodynam-
ics during awakening. 
In cases of patient’s arterial hypertension we avoided a sharp rise in blood 
pressure and increase heart rate. The frequency of hyperventilation through 
antireflexive endotracheal tubes below 2.5 times. The frequency of agitation 
and anxiety down 8-15 %. The frequency of sore throat, cough, hoarseness 
lower by 4-10 %. Antireflexive endotracheal tube does not af fect the incidence 
of nausea and vomiting and subjectively are better tolerated by patients.
Conclusion(s): Using antireflexive endotracheal tubes makes the period of 
awakening more comfortable and for the patient and for the anesthesiologist.
Reference: 
Antireflexive endotracheal tubes can be very useful in cases, when patient 
has arterial hypertension. 

01AP21-10
The comparision of two dif ferent types of laryngoscopes for 
intubation dif ficulty in thyroid patients 

Tutuncu A.C., Erbabacan E., Teksoz S., Ekici B., Koksal G.M., Altintas F., 
Guner Kaya, Murat Ozcan
Cerrahpasa Medical Facult y, Dept of Anaesthesiology & Intensive Care, 
Istanbul, Turkey

Background: We assessed possible risk factors related to dif ficult intubation 
in patients undergoing thyroid surgery by using two dif ferent types of laryn-
goscopes and discussed whether conventional Macintosh laryngoscope or 
an optic laryngoscope Truview facilitated intubation process.
Materials and methods: We prospectively collected data of 200 patients 
scheduled for thyroid surgery. Clinical risk factors were defined as: Mallampati 
score, interincisor gap, thyromental distance, sternomental distance, range of 
neck motion, body mass index, neck circumference, goiter, presence of radio-
logical findings suggesting compression and thyroid weight. All intubations 
were performed with either a Macintosh or a Truview EVO2 laryngoscope and 
assessed for Cormack and Lehane (CL) classification and modified intubation 
dif ficulty scale (MIDS).
Results: The median (25th-75th percentile) MIDS score was 3 (2-5). The median 
Cormack and Lehane score obtained using the Macintosh laryngoscope was 
significantly higher than that with the Truview EVO2 laryngoscope (p<0.01; 
2 vs. 1, respectively). Proportion of patients with a thyroid weight≥40 g, a 
Macintosh CL score =3-4 or a Truview CL score = 3-4, the median Macintosh 
and Truview CL scores, and mean neck circumference were significantly high-
er in the group with a MIDS score>5 (p=0.018, p<0.001, p<0.001 p<0.001, 
p<0.007 respectively).
Conclusion: Presence of a palpable goiter, thyromental distance<6.5 cm, 
and thyroid weight≥40 g were risk factors associated with dif ficult intubation 
in the multivariate regression model, and although better CL grades were ob-
tained using the Truview EVO2 laryngoscope it was observed that, there was 
no dif ference in percentage of Truview and Macintosh laryngoscope usage in 
patients with a MIDS score>5. 

01AP21-11
Anesthesia of a patient with tracheomegaly found accidentally 

Chuang C.-C., Lee C.-C., Lan K.-M., Lin Y.-T., Chen J.-Y.
Chi Mei Medical Center, Dept of Anaesthesiology, Tainan, Taiwan, Republic 
of China

Background: Tracheomegaly is known as Mounier-Kuhn syndrome with dila-
tation of the trachea and bronchi due to a defect of the elastic/muscle fiber. 
The diagnosis follows image investigation and is associated with chronic re-
spiratory infection(CRI). Most symptoms appear during childhood. We pres-
ent a case of adult onset tracheomegaly, probably secondary to chronic ob-
structive lung disease.
Case report: This is a 75 year old male heavy smoker with CRI and admit-
ted for a debridement surgery due to sacral pressure sore. He received 
general anesthesia due to refusing regional anesthesia. A 7.5 mm internal 
diameter(ID) endotracheal tub(ETT) was used, but circle and peritubal leak-
age were evident even a larger ETT of 8.5 ID was exchanged. Fiberoptic 
bronchoscopy revealed tracheobronchomalacia/tracheobronchomegaly with 
dynamic collapse. Surgery was postponed. Chest CT scan was arranged and 
tracheomegaly was confirmed. Then the surgery was performed under re-
gional anesthesia successfully.

[tracheal dilatation, tracheomalacia with dynamic c]
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[Tracheal reconstructional computed tomography, max]

Discussion: The clinical features of tracheomegaly were symptoms of CRI. It 
can be diagnosed by a tracheal diameter > 30 mm in an image study[1]. The 
increased compliance of the airway results in easy collapsibility. If tracheo-
megaly is suspected, the following measures may minimize the anesthetic 
complications: use of an ETT and charging the throat with wet gauze to re-
duce the gas leakage and danger of aspiration; careful use of suction cath-
eters to minimize trauma; awareness of the possibility of barotraumas under 
positive pressure ventilation; use of regional anesthesia.
Reference: 
1. Krustins E, et al. Mounier-Kuhn syndrome or congenital 
tracheobronchomegaly: a literature review. Respir Med 2013;107:1822-8.
Learning points: Knowing the predisposition to aspiration pneumonia or 
peritubal leakage and tracheal trauma during general anesthesia with ETT in 
tracheomegaly patients. 

01AP22-1
The effects of premedication with diazepam on intravenous 
dexmedetomidine under spinal anesthesia 

Kang H., Park H.J., Lee J.W.
Eulji General Hospital, Eulji Universit y, Dept of Anaesthesiology & Pain 
Medicine, Seoul, Korea, Republic of

Background and Goal of Study: Diazepam and dexmedetomidine, both 
sedatives have the same ef fect on the central nervous system for anxiolysis 
and sedation. 
In this study, we evaluated the ef fects of oral diazepam used for premedica-
tion on intravenous dexmedetomidine for sedation during the surgery under 
spinal anesthesia. 
Materials and methods: This study enrolled 60 adult patients who were 
scheduled for orthopedic surgery. Patients were randomized to receive pre-
medication with oral diazepam or not(Group D: n=30, Group N: n=30). Af ter 
performing the spinal anesthesia, patients were further allocated randomly 
and equally into group D-1, N-1 (dexmedetomidine loading 1.0mcg/kg for 
10 min, 0.5mcg/kg/hr maintenance) and D-2, N-2(dexmedetomidine loading 
0.7mcg/kg for 10 min, 0.4mcg/kg/hr maintenance). 
Heart rate, blood pressure, oxygen saturation, BIS, Ramsey sedation scale, 
pin-prick level test and Bromage scale were recorded during the operation 
and recovery period. 
Results and discussion: The time taken to reach to BIS score 90 and 80 were 
significantly faster in the D-1 group (5.8 ± 0.71, P = 0.033, 10.0 ± 0.88, P = 
0.037) compared to the other groups (Fig. 1).

[Fig.1 The comparison of the time taken to reach to each BIS. BIS: bispectral 
index, D-1: oral diazepam 7 mg and dexmedetomidine 1 ug/Kg loading + 
0.5 maintenance infusion, N-1: dexmedetomidine 1ug/Kg loading + 0.5 
maintenance infusion, D-2: 7 mg oral diazepam and dexmedetomidine 0.7  
ug/Kg loading + 0.4 maintenance infusion, N-2: dexmedetomidine 0.7 ug/Kg 
loading + 0.4 maintenance infusion. * p<0.05]

There were no significant dif ferences in sedation score, spinal block level re-
gression time, and the incidence of adverse side ef fect among the groups 
(Table 2,3). 

D-1 
(n = 15)

N-1 
(n = 15)

D-2 
(n = 15)

N-2 
(n = 15)

Number of Ramsay sedation score on 
PACU (5/4/3/2)(n) 0/9/5/1 0/4/9/2 0/8/6/1 0/5/7/3

Time for regression of Ramsay sedation 
score (<3)(min) 45.3 ± 25.03 32.9 ± 18.16 44.0 ± 18.44 30.0 ± 19.27

Maximal sensory block level T 8 [T6 - T10] T 8 [T6 - T10] T 7 [T5 - T10] T 7 [T5 - T10]
Time for regression of motor block 
(Bromage scale 3 to 1)(min) 127.3 ± 28.96 126.4 ± 25.30 118.7 ± 20.40 117.0 ± 18.30

Time for two-segment regression of 
pinprick sensory block (min) 109.3 ± 24.70 97.1 ± 32.68 91.3 ± 13.43 99.0 ± 19.29

Values are presented as mean ± SD and median (range). D-1: oral diazepam 7mg and dexmedetomidine 1 ug/Kg loading + 0.5  
maintenance infusion. N-1: dexmedetomidine 1 ug/Kg loading + 0.5 maintenance infusion. D-2: 7mg oral diazepam and 
dexmedetomidine 0.7 ug/Kg loading + 0.4 maintenance infusion. N-2: dexmedetomidine 0.7 ug/Kg loading + 0.4 maintenance 
infusion. When compared with D-1 and N-1 P = 0.006, when compared with D-2 and N-2 p = 0.07 in time for regression of Ramsay 
sedation score.

[Table 2. Comparison of the score and duration of spinal motor and sensory 
block between the groups]

Conclusion(s): Premedication with 7mg diazepam speeded up the sedative 
ef fect of dexmedetomidine in 1mcg/kg loading and 0.5mcg/kg maintence. But 
diazepam as premedication did not influence on the duration of conscious se-
dation with dexmedetomidine. Combined use of diazepam as premedication 
and dexmedetomidine during the surgery did not make oxygen desaturation 
during and af ter surgery.
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01AP22-2
Higher rates of early mobilisation and lower peri-operative 
opiate use occur with subarachnoid block as part of 
an enhanced recovery protocol for total laparoscopic 
hysterectomy 

Nair A.1, Lyons I.S.1, Davies S.1, Bali A.2, Traves M.1

1Derby Teaching Hospitals NHS Foundation Trust, Dept of Anaesthesiology, 
Derby, United Kingdom, 2Derby Teaching Hospitals NHS Foundation Trust, 
Depar tment of Gynaecology, Derby, United Kingdom

Background and Goal of Study: We have developed protocols for enhanced 
recovery af ter gynaecological surgery. We have assessed the ef fect of sub-
arachnoid block (SAB) on the use of opiates and antiemetics for total laparo-
scopic hysterectomy (TLH) and the ef fect on patient experience.
Materials and methods: 123 cases of patients undergoing TLH were anal-
ysed from patient records. Patient satisfaction questionnaires were completed 
prior to discharge with 71(57%) of questionnaires being returned, though not 
all providing complete data; 71 completed information with regards to Day 0, 
whilst 67 provided data with regards to Day 1 post-op, and 61 reported mo-
bilisation data. 2 cases provided incomplete response with regards to nausea 
or pain.Data were analysed using Microsof t Excel.
Results and discussion: 98 patients (81%) received SAB and a general an-
aesthetic.In the post-operative care unit (PACU),13/25 (52%) patients who 
had not received SAB required opiate,in comparison,only 7/98 (7%) patients 
who had SAB required opiates (p<0.0001, fisher’s exact test). 7/12(58%) of 
those who did not receive SAB reported moderate-to-severe pain in PACU 
whilst a significant reduction to 7/59 (12%) with SAB was noted (p=0.0012).
There was reduced need for rescue antiemesis in PACU, however this was not 
significantly altered by SAB.In PACU, SAB led to a non-significant reduction 
in the level of nausea reported - 8/58 (14%) had moderate-to-severe nausea 
af ter TLH with SAB, whereas 5/13 (38%) had a similar level of nausea without 
SAB (p=0.052). On return to the ward, Day 0, similar dif ferences were noted 
for both pain and nausea.At Day 1 post-op, no significant dif ference in pain 
was reported. Patients receiving SAB had significantly lower levels of nausea; 
4/54 (7%) reporting moderate-to-severe nausea af ter TLH with SAB whilst 
4/13(31%) without had a similar level of nausea (p=0.04). Patients receiving 
SAB were more confident in mobilising on Day 1. 41/48 (85%) responders 
felt confident mobilising ‘most or all of the time’ contrasted with 6/13 (46%) 
without SAB who felt similarly confident (p=0.0064).
Conclusion(s): Subarachnoid Block (SAB) as part of Enhanced recovery for 
TLH is associated with lower use of opiate in the perioperative period. There 
is a significantly increased confidence in mobilisation on Day 1 post-surgery.
These findings would suggest that SAB may enhance patient experience and 
increase the rate of early mobilisation following TLH, aiding early discharge. 

01AP22-3
Patient controlled sedation as coadjuvant for local or regional 
anesthesia 

Orozco Vinasco A.C., Monzón Rubio E., Paniagua Montes M.A., Cucchi C., 
Merino Estrada P.A.
Hospital Universitario del Tajo, Dept of Anaesthesiology & Pain Medicine, 
Aranjuez, Spain

Background and Goal of Study: Patient controlled sedation (PCS) allows pa-
tients to administer medication according to their individual needs, and of fers 
a sense of control of the situation. We evaluate the overall satisfaction among 
patients and anesthesiologists. 
Materials and methods: Data were collected by convenience, af ter patients 
consent was given. Data of 19 patients (n=19) were recorded. CADD- Solis® 
PCA pumps (Smiths Medical) were used. The program designed was: a 40 
mg of Propofol 1% bolus every five minutes as much times as required. We 
assessed minimum SpO2, minimum BIS, adverse ef fects, boluses requested 
and boluses given, grade of sedation achieved, satisfaction of the patient and 
the anesthesiologist using a visual analogue scale from 1 to 5, being 1 no 
satisfaction at all and 5 highest satisfaction. ETCO2 was monitored. 
Results and discussion: SpO2 remained stable, with a minimum SpO2 of 
94% in one patient. No apnoeas were detected. The average number of bo-
luses requested was 18, 9 and the average number of boluses given was 4,4. 
The sedation was reconverted in general anesthesia in 1 case, due to lack of 
collaboration of the patient. Grade III of sedation (sleepy, responds to com-

mands) was achieved in 42% of the patients, 21% experienced pain at infu-
sion. BIS minimum average obtained was 69,8. Average satisfaction among 
anesthesiologist was 4,4 and average satisfaction among patients was 4,8 
(obtained at time of discharge of our unit).
Conclusion: PCS remains as a safe alternative to traditional sedation, with 
a high satisfaction among patients and anesthesiologists. Randomized con-
trolled trials are needed to confirm these findings. 

01AP22-4
Who is using opioid free anaesthesia today and why? 

Mulier J.1, Dekock M.2

1Sint Jan Brugge-Oostende, Dept of Anaesthesiology & Intensive Care, 
Bruges, Belgium, 2UCL, Dept of Anaesthesiology, Brussels, Belgium

Background: Opioid free anaesthesia (OFA) is a new method to deliver gen-
eral anesthesia. Who, Why and How is using it?
Method: A survey was sent to all anaesthesiologist who visited Bruges since 
the OFA introduction in 2011 (307 sent, 89 answers), to most Belgian anaes-
thesiologists (2350 sent, 392 answers) and to some anaesthesiologists world-
wide who have heard of it (823 sent, 117 answers).
Results: 150 (24 %) anaesthesiologist of them give every time (39) when pos-
sible or on indication (111) OFA. 241 (39 %) anaesthesiologists reduce their 
opioids (LOA) while 177 (28 %) would like to learn how to avoid them. Only 55 
(9 %) do not see the value of LOA or OFA. 
The anaesthesiologists giving OFA live in 25 dif ferent countries. Most of them 
live in Belgium(93), Mexico(6), Switzerland(5), United Kingdom(4), Brazil(3), 
United States(3), Russia(3) and South Africa(3).
Anaesthesiologists giving OFA for more than 5 years are most from Belgium 
where this approach started by M DeKock at the UCL.
If selective, OFA and LOA is given for patients with OSAS (90%), COPD (52%) 
or morbidly obese patients (78 %).
The additives used to give OFA or LOA are:
Clonidine (68 %) or Dexmedetomidine (26 %), Ketamine (67 %), Lidocaine 
(61%) and Magnesium (42 %).
Most use a multimodal approach: 
Ketamine bolus 0,1 to 2 mg/kg; Lidocaine bolus 1 to 2 mg/kg followed by 
infusion 1 to 2 mg/kg/h; Clonidine bolus 1 to 3 mg/kg infusion only post op-
erative; dexmedetomidine loading dose 0,4 to 2 mkg/kg/h followed by 0,4 to 
1,4 mkg/kg/h. 
The reasons to avoid or reduce opioids are primarily ERAS (69 %), prevention 
of respiratory depression (67 %) or hyperalgesia (49 %).
The most important advantages are less PONV (75 %) and earlier recovery 
(66 %), less sedation first evening (50 %), less opioids needed for analge-
sia and positive reactions from patients (32 %), surgeons and nurses (20 %). 
The disadvantages are limited to more pain (34 %), hypertension, tachycardia 
(27%) and more sedated (27%).
Serious side ef fects possible related to OFA are 6 %. 
Anaesthesiologists who regret to change do this because of insuf ficient 
guidelines or practical protocols (41 %), training (33 %) or lack of publications 
on outcome (28 %).
Conclusion: The survey shows that OFA is used worldwide mostly for special 
indications with more positive reactions. It is dificult to learn this approach that 
requires more training, publications and protocols. 

01AP22-5
Randomised controlled comparison of monitored 
anaesthesia care using dexmedetomidine-remifentanil vs. 
propofol-remifentanil during hysteroscopy 

Jaesung L., Seongjoo P., Sang-Hwan D.
Seoul National Universit y Bundang Hospital, Dept of Anaesthesiology & Pain 
Medicine, Seongnam-si, Korea, Republic of

Background: The purpose of this study was to compare the safety and ef fi-
cacy of dexmedetomidine-remifentanil and propofol-remifentanil during moni-
tored anaesthesia care (MAC) for hysteroscopy.
Methods: Seventy female patients undergoing hysteroscopy were randomly 
assigned to either the dexmedetomidine (Group D) or the propofol (Group 
P) group. In both groups, remifentanil was infused using a target-controlled-
infusion system with a target concentration of 2 ng/ml. The study drug (0.6 
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ml/kg; dexmedetomidine 2 mg/ml or propofol 4 mg/ml) was loaded for 10 min 
followed by 0.1-0.5 ml/kg/h to maintain a bispectral index of 60-80 during the 
procedure. Respiratory depression was defined as SpO2 <90% or respiratory 
rate <8 breaths/min. Intra- and postoperative pain were also evaluated using 
a numeric rating scale (0-100).
Results: The intraoperative mean arterial pressure (MBP) was significantly 
higher in Group D only until the start of the operation. The intra- and postop-
erative heart rate and postoperative MBP were generally lower in Group D. 
The incidence of respiratory depression was significantly lower in group D (14 
[41.2%] vs. 5 [13.9%], P = 0.01, Groups P and D, respectively). Intraoperative 
pain (16 ± 27 vs. 7 ± 14, P > 0.05, Groups P and D respectively), postopera-
tive pain (20 ± 25 vs. 12 ± 21, P > 0.05, Groups P and D, respectively) did not 
dif fer between the groups.
Conclusion: We conclude that the combination of dexmedetomidine-remifen-
tanil can reduce the incidence of respiratory depression and provide safer an-
aesthesia compared with propofol-remifentanil for MAC during hysteroscopy. 

01AP22-7
The effect of remifentanil on propofol requirements for loss 
of consciousness and response to painful stimuli during TIVA 

Scott H., Choi S., Irwin M.
Hong Kong Universit y, Dept of Anaesthesiology, Pokfulam, Hong Kong

Background and Goal of Study: Although propofol and remifentanil provide 
dif ferent components (unconsciousness and analgesia, respectively) of total 
intravenous anaesthesia, there may be some crossover synergy. A compari-
son was made for propofol requirements at loss of consciousness and loss 
of response to pain.
Materials and methods: Induction of anaesthesia was conducted in two 
groups, one using propofol target controlled infusion (TCI; Marsh ef fect) 
alone and one with the addition of remifentanil TCI (Minto; 3 ng/ml). Loss 
of consciousness was defined as the point at which the patient stopped re-
sponding to tactile and vocal stimulus. Loss of response to pain was defined 
as the point at which the patient stopped withdrawing from a tetanic stimula-
tion from a peripheral ulnar nerve stimulator. 89 patients were studied, 43 in 
the propofol alone group and 46 in the propofol plus remifentanil group.
Results and discussion: Loss of response to pain required greater propo-
fol concentrations (55.2% dif ference) without remifentanil but the addition of 
remifentanil had minimal ef fect on propofol dose for loss of consciousness 
(12.9% dif ference). The mean target ef fect site concentration of propofol for 
loss of response to pain in the propofol alone group was 4.5mcg/ml and in the 
plus remifentanil group was 2.9mcg/ml. The mean target ef fect site concen-
tration of propofol for loss of consciousness was 2.94mcg/ml for the propofol 
alone group and 2.57mcg/ml for the plus remifentanil group.
Conclusion(s): Hypnosis using propofol TIVA is not markedly af fected by 
remifentanil. Remifentanil does, however, markedly reduce the amounts of 
propofol required to obtund pain. 
Acknowledgements: The authors would like to thank the anaesthetic depart-
ment and the surgical department at the Queen Mary Hospital, Hong Kong for 
the cooperation during this study. 

01AP22-8
A PK/PD based method to estimate the propofol concentration 
for maintenance of anesthesia 

Hagihira S.1, Kang H.1, Takashina M.2, Mori T.3, Fujino Y.1

1Osaka Universit y Graduate School of Medicine, Dept of Anaesthesiology & 
Intensive Care, Suita Cit y, Japan, 2Osaka Universit y Hosptial, Surgical Center, 
Suita Cit y, Japan, 3Osaka Prefectural Osaka General Medical Center, Dept of 
Medical Informatics, Osaka, Japan

Background and Goal of Study: It is important to assess the individual sensi-
tivity to propofol in total intravenous anesthesia, because sensitivity to propo-
fol is widely varied among individuals. We previously reported that ef fect-site 
concentration (Ce) of propofol at loss of response (Ce-LOR) would become 
a good indicator of sensitivity to propofol in each individual. Our previous re-
sult suggested that Ce-Alpha, Ce at power of electroencephalogram in alpha 
range (9-14Hz) became highest, could be used as the target concentration for 
maintenance of anesthesia. We determined Ce-Alpha before surgery. Here, 
we compared Ce-Alpha and Ce of propofol at maintenance of anesthesia dur-
ing surgery to test our hypothesis. 
Materials and methods: Af ter approval of the ethical commit tee of our insti-
tute and obtained writ ten informed consent from the participants, we enrolled 
26 female patients (aged 33-65) who were scheduled mammectomy for breast 
cancer. Besides the standard monitors, we used BIS monitor (BIS-XP) and 
all raw EEG packet as well as EEG derived parameters were recorded on a 
computer using our original sof tware “BSA for BIS”. Propofol was infused us-
ing TCI pump (TE-371; TERUMO, TOKYO, JAPAN). Target concentration was 
adjusted so that Ce of propofol was gradually increased (about 0.3 µg/mL/
min) until burst pat tern was observed. Ce-LOR and Ce-Alpha were calculated 
by computer simulation and of fline analysis of EEG. 
Anesthesia was maintained by propofol and remifentanil. During surgery, an-
esthesiologists adjusted the target concentration of propofol by referencing 
raw EEG as well as BIS or other parameters. We defined Ce-Maint as the 
average Ce of propofol during surgery. Then we compared Ce-LOR, Ce-Alpha 
and Ce-Maint. 
Results and discussion: Ce-LOR and Ce-Alpha were closely correlated with 
Ce-Maint (R = 0.89, 0.85, respectively). The dif ference between Ce-Alpha and 
Ce-Maint was 0.03±0.3 µg/mL (Mean±SD). Current results suggested that we 
could use Ce-Alpha as the target concentration for maintenance of anesthesia 
during surgery. 
Conclusion(s): We could estimate the required propofol concentration for 
maintenance by Ce-LOR or Ce-Alpha during induction. 
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01AP22-9
Pharmacodynamic and pharmacokinetic study on oral 
propofol, fospropofol disodium and HX0969w in rats 

Wang B., Yin Q., Yang J., Yang L., Liu J., Zhang W.
West China Hospital of Sichuan Universit y, Dept of Anaesthesiology & 
Intensive Care, Chengdu, China

Background and Goal of Study: HX0969w designed by our laboratory 
was proved to be in good water solubility and rapid onset as an anesthetic. 
The purpose of this study was to compare the bioavailability and potency of 
HX0969w with propofol and fospropofol disodium in rats though oral route. 
Materials and methods: Onset anesthetic time, duration and recovery time 
were recorded at equivalent doses. Six ty rats were randomly divided into six 
groups, three groups were treated with oral administration of propofol, fos-
propofol disodium and HX0906w respectively, other three groups were in-
travenous administrated with above mentioned drugs respectively. Propofol 
concentration in blood was detected by methodology of HPLC-fluorescence, 
while HX0969w and fospropofol disodium were detected by means of LC-MS/
MS. 
Results and discussion: The potency of HX0969w was higher than propofol 
and fospropofol disodium by oral route. In addition, HX0969w showed fast 
onset, short duration time, and more conducive to the rats’ rapid recovery 
from unconsciousness.

 Oral Intravenous

Drug propofol Fospropofol HX0906w propofol Fospropofol HX0906w

Dose 227.5 260.0 193.1 9.64 87.32 92.98

Onset 
time 16.0±5.9 7.5±2.8 10.0±2.9 0.4±0.1 2.1±0.7 1.8±0.4

Duration 
time

198.9
±110.0

131.9
±32.7

66.9
±21.5

27.1
±6.0

68.5
±18.4

75.8
±9.6

[The potency of compounds]

The pharmacokinetic parameters demonstrated that the speed and degree 
of metabolism for HX0969w in the body af ter oral administration were higher 
than those of propofol and fospropofol.

parameter Prodrug Propofol released propofol

 fospropol PropofolW  PropofolF PropofolW

Cmax
(ug/ml)

603.49
±411.29

321.3
±67.22

23.4
±4.69

21.91
±4.98

24.26
±5.14

Tmax(min) 1.00 1.00 0.5 4.5±1.18 4.0±0.47

t1/2(min) 49.29
±40.31

71.79
±59.52

54.24
±16.18

78.97
±29.05

88.62
±77.35

AUC0~t
(minug/ml)

3804.92
±2091.75

1053.78
±214.37

219.23
±42.21

704.53
±226.25

740.5
±186.33

MRT(min) 13.15±5.45 3.67±1.71 29.45±4.63 50.92±4.4 52.6±2.90

CL
(ml/min/kg)

31.12
±19.09

89.97
±15.94

43.28
±8.46

68.12
±22.84

54.67
±13.83

[Pharmacokinetic parameters of compounds]

[Plasma concentration-time curves of propofol, fospropofol and HX0969W]

The absolute bioavailability of propofol, fospropofol disodium and HX0969w 
were 35.69%±16.85, 50.71%±21.91 and 44.53%±18.63. 
Conclusions: HX0969w can reduce the intake of propofol and improve the 
utilization rate of propofol. It may be suitable for small outpatient surgery as a 
preoperative sedative drug. 

01AP22-10
Survey: how much and how to administer propofol in the 
induction phase of general anesthesia and how to evaluate 
its effect 

Ferreira A.L.1, Correia R.2, Nunes C.S.3, Amorim P.4, Gabriel J.2, Lobo F.4

1Faculdade de Engenharia da Universidade do Por to, Depar tamento de 
Mecânica e Gestão Industrial, Por to, Por tugal, 2INEGI, Faculdade de 
Engenharia da Universidade do Por to, Por to, Por tugal, 3Universidade Aber ta, 
DCeT, Delegação do Por to, Por to, Por tugal, 4Centro Hospitalar do Por to, 
Serviço de Anestesiologia, Por to, Por tugal

Background and Goal of Study: Mostly used drug for the induction and 
maintenance in total IV anesthesia, propofol, can be delivered as a manual 
bolus or using dif ferent systems, such as TCI, where excessive anesthesia 
should be avoided. Since this concept is related to the pharmacokinetics 
and pharmacodynamics knowledge and to the correct interpretation of vital 
signs monitoring, we conducted a survey to assess the regular practice of 
Portuguese anesthesiologists with regard to the administration of propofol for 
induction of general anesthesia.
Materials and methods: Anesthesiologists working at 11 large public hospi-
tals in Portugal were sent an email requesting them to answer an on-line sur-
vey (IRB approval). The scenario was a male patient (50 years, 60kg, 160cm, 
ASA I) without premedication, to undergo general anesthesia and tracheal 
intubation for laparotomy procedure in order to perform a cholecystectomy. 
0.15mg of fentanyl were administered three minutes before induction. General 
anesthesia was induced with 1% propofol by a 20cc syringe. The anesthesi-
ologist was at the bedside pre-oxygenating, monitoring and instructing the 
nurse administering the drugs through an IV line inserted in the back of the 
patient’s hand. Standard monitoring was ASA and BIS.
Results: We obtained 118 anonymous responses (64% experts >5 years). 
Fig1 and Fig2 show some distribution responses.

[Responses regarding propofol administration]

[Distribution responses regarding LOC]
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Conclusion(s): The survey showed that there is a wide variety of methods to 
assess LOC, a dispersion in anesthesia induction propofol protocols, a lack 
of experience in the use of TCI systems and in the evaluation of dose/velocity/
concentration relationship. 
Disagreement about how to perform induction and in the assessment of LOC 
may reflect that an accurate method does not exist which may lead to the oc-
currence of overdosage in induction.
Acknowledgements: FCT-UID/SEM/50022/2013; SFRH/BD/98915/2013 

01AP22-11
Comparison between methods of anaesthesia induction using 
a combination of TCI and constant infusion rates 

Ferreira A.L.1, Correia R.2, Santos F.3, Ferreira A.C.3, Nunes C.S.4, 
Amorim P.3

1Faculdade de Engenharia da Universidade do Por to, Depar tamento de 
Mecânica e Gestão Industrial, Por to, Por tugal, 2INEGI, Faculdade de 
Engenharia da Universidade do Por to, Por to, Por tugal, 3Centro Hospitalar 
do Por to, Serviço de Anestesiologia, Por to, Por tugal, 4Universidade Aber ta, 
DCeT, Delegação do Por to, Por to, Por tugal

Background and Goal of Study: Individual patient requirements for loss of 
consciousness (LOC) vary widely and ideally, one should perform induction 
giving exactly what individual patient needs. Induction by a single bolus pro-
duces a large overshoot. Otherwise, using ef fect site (Ce) target controlled in-
fusion (TCI) may overcome overshooting[1], however by increasing Ce target, 
steps have to be used and induction can be time consuming. 
Induction with TCI-view mode and a manually set infusion rate until LOC al-
lows one to stop propofol at LOC identifying the Ce at LOC, but may still result 
in overshooting. We simulated induction with dif ferent combinations of ef fect 
site target and continuous infusion rates to identify the induction regime that 
would minimize the overshoot while not delaying the achievement of Ce of 
LOC.
Materials and methods: Propofol Ce concentrations were calculated using 
Schnider’s PK model. 30 dif ferent combinations were obtained using two dif-
ferent start Ce targets (0ug/mL and 2ug/mL), followed by a continuous infu-
sion of 2, 3.3 or 5 mL/kg/h until a fixed Ce-LOC value of 3, 4, 5, 6 or 7 ug/mL 
was verified. 
Af ter this, infusion rate was set to 0. All simulations were obtained for a stan-
dard male patient (50 years, 65kg and 170cm). For each simulation, overshoot 
value was calculated from the ratio between the Ce peak af ter LOC and the 
fixed Ce-LOC value. Delay to Ce-LOC (DLOC)was also calculated, as the time 
elapsed from the start of the infusion to the first time that Ce-LOC value was 
achieved.
Results: The dif ference between using starting induction with or without a Ce 
target resulted in a variation of -1.15%±0 and 89.2±10.4sec in overshooting 
and DLOC, respectively. 
For the same target, increasing the infusion rate from 2mL/kg/h to 3.3 mL/
kg/h, resulted in a reduction of 240sec in the mean value of DLOC (from 
370sec to 130sec), while overshoot mean value increased 4.05% (from 
5.85% to 9.90%). 
Conclusion(s): Our study suggests that the use of a constant infusion rate, 
when compared to an infusion method with a starting Ce target, may lead to 
a reduction in time spent until LOC, without increasing the overshoot signifi-
cantly. For the same starting target, choosing an infusion rate of 3.3mL/kg/h 
showed significant improvement in the DLOC, without considerably af fecting 
the overshoot value.
Reference: 1. IEEE Trans Biomed Eng. 2004 Nov;51(11):1869-75.
Acknowledgements: FCT-UID/SEM/50022/2013;SFRH/BD/98915/2013 

01AP22-12
Opioid free (OFA) versus opioid (OA) and low opioid 
anesthesia (LOA) for the laparoscopic gastric bypass surgery. 
Immediate post operative morbidity and mortality in a single 
center study on 5061 consecutive patients from March 2011 till 
June 2015 

Mulier J.1, Dillemans B.2, Van Lancker P.1

1AZ Sint Jan Brugge-Oostende, Dept of Anaesthesiology & Intensive Care, 
Bruges, Belgium, 2AZ Sint Jan Brugge-Oostende, Dept of Surgery, Bruges, 
Belgium

Background: A prospective database, kept in agreement with the hospital 
ethical commit tee of all the patients undergoing gastric bypass surgery since 
May 2004, contains more than 10 000 consecutive cases. Using all cases 
(5061) from March 1st 2011 to June 31st 2015 might help to answer the out-
come question.
Methods: In 2011 total opioid free anesthesia was given by using Clonidine 
and from 2012 by using dexmedetomidine in a multimodal approach. Around 
half of the patients were selected for opioid free anesthesia (OFA: 2337), 
based on the at tending anesthesiologist from the first year. A small group got 
a low opioid anesthesia (LOA: 264) by adding one additive combined with 
maximum 10 ug Sufentanyl mostly during a transition period. The remaining 
patients got an opioid anesthesia (OA: 2451) using Sufentanil. (missing info: 
9) All major complications up to one month were recorded.
The OFA protocol consisted first of 2-4 ug/kg Clonidine later 0,5-1,0 ug/kg 
Dexmedetomidine, 1,5 mg/kg Lidocaine, 40 mg/kg Magnesium sulphate, 
Ketamine less than 50 mg, A procaine 0,1% infusion with 5 mg/kg/h Mg, 0,2 ug/
kg/h Clonidine or Dexmedetomidine was continued post operative for the first 
hours. The OA protocol used Sufentanyl 25-75 ug. The LOA group got maxi-
mum 10 ug Sufentanyl at induction and maximum 10 mg Morphine at extuba-
tion in combination with one bolus dose of 0,5-1,0 ug/kg Dexmedetomidine 
or 150 ug Clonidine. 
Induction with Propofol and maintained with inhalation and deep NMB. 
Paracetamol, NSAIDS and opioids, if needed were given as analgetics in all 
patients.
Results and discussion: There was no dif ference between the 3 groups for 
gender and BMI. Patients in OFA group were older, had more reinterventions 
and suf fered more from OSAS.
Logistic multivariate analysis shows that OFA reduces major complications 
(57) compared to LOA (14) and OA (80) while age, male and reinterventions 
increased it. BMI and OSAS had no impact except in the OA group where 
OSAS increased complications. OFA patients had less hospitalization days 
but no dif ference in readmission, first week re operation or unplanned high 
dependency unit admission. OFA and LOA needed less postoperative morfine 
on day 0 (6 mg, 15 mg) compared to OA (26mg). No patient had a leak and 
the one month death rate was zero.
Conclusion: OFA for gastric bypass surgery reduces complications. Age or 
reinterventions increase the complications for all groups while OSAS is not a 
risk factor anymore in OFA. 

01AP23-1
Effective treatment with dexmedetomidine for severe 
bronchospasm after pleurodesis procedure 

Pereira Esmoriz L., Fernandez Pérez A.B., Tolosa Morales F., Amador I., 
Sanchez Navas Parejo M., Bethencourt Rocha R.J.
Hospital Universitario Nuestra Señora de la Candelaria, Dept of 
Anaesthesiology, Santa Cruz de Tenerife, Spain

Background: The role of dexmedetomidine solving a case of postoperative 
bronchospasm in a patient who underwent pleurodesis. 
Case report: A 63 years old male and 75Kg patient was programed for pleu-
roscopy and pleurodesis under sedation. Throughout the procedure, patient 
suf fered cough and mild subcutaneous thoracic emphysema. Previous dis-
eases: right pulmonary ef fusion and upper lobe lung neoplasia. Allergy to 
metamizol. Usual treatment with inhaled foster. Af ter 2 hours at the PACU, 
sudden increase of subcutaneous emphysema radiating to neck and face with 
impaired fonation and cough started. Pleural drainage was repositioned and 
severe bronchospasm appeared. 0.4mg IM Adrenaline, 10mg IV ketamine 
and 1,5g IV magnesium was given and placed a 2nd drainage. A continous 
intravenous infusion of dexmedetomidine 0.5-1 mcg/Kg/h was used, disap-
pearing dyspnea. Patient was transferred to pneumology department with 
good respiratory state.
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Discussion: In vitro studies of human and animal bronchial tissue indicate that 
alpha2-adrenoceptor stimulation lead to smooth muscle relaxation. This ef fect 
seems to be mediated via a presynaptic mechanism1. Dexmedetomidine has 
been approved for clinical use for sedation of patients who need mechanical 
ventilation in the intensive care unit. Alpha2-Adrenoceptor stimulation with in-
travenous dexmedetomidine blocked histamine-induced bronchoconstriction 
in dogs2. Therefore, dexmedetomidine might be beneficial to decrease airway 
reactivity in patients with chronic obstructive pulmonary disease or asthma3.
References: 
1. Lou YP, Franco-Cereceda A, Lundberg JM: Variable alpha2-adrenoceptor-
mediated inhibition of bronchoconstriction and peptide release upon 
activation of pulmonary af ferents. Eur J Pharmacol 1992; 210: 173-81.
2. Groeben H1, Mitzner W, Brown RH. Ef fects of the alpha2-adrenoceptor 
agonist dexmedetomidine on bronchoconstriction in dogs. Anesthesiology. 
2004 Feb;100(2):359-63. 3.Tian X1, Li H, Ji Z, Zhao S, Sun M. Application 
of dexmedetomidine sedation in treatment of continuous state of asthma, a 
case report. Zhonghua Wei Zhong Bing Ji Jiu Yi Xue. 2014 Aug;26(8):598. 
doi: 10.3760/cma. j. issn.2095-4352. 2014. 
Learning points: Intravenous administration of dexmedetomidine in low dos-
es is an ef fective treatment to at tenuate bronchospasm. Dexmedetomidine 
could have bronchoprotective ef fects and might have additional advantages 
for patients with asthma or chronic obstructive pulmonary disease. 

01AP23-3
Survey of use of magnesium sulphate in anaesthesia in Brazil 

Ferreira N.1, Verçosa N.2, Lima F.3, Cavalcanti I.4

1Instituto Nacional de Câncer, Dept of Anaesthesiology, Rio de Janeiro, Brazil, 
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Janeiro, Brazil, 3Instituto Nacional de Câncer, Education Dept, Rio de Janeiro, 
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Background and Goal of study: In recent years has increased the interest in 
use of magnesium sulphate as an adjuvant drug in anaesthesia for its ef fects 
on autonomic response, cardiac arrhythmia, bronchospasm, neuroprotec-
tion, among others.The aim of the present study was determine how brazilian 
anaesthetists use magnesium sulphate in anaesthesia. 
Material and methods: Prospective transversal survey. Af ter ethical approv-
al, questionnaire was sent to 9869 anaesthetists members of the Brazilian 
Society of Anesthesiology. Anaesthetists were invited to participate for 3 con-
secutive occasions with an interval of 15 days between them, through e-mail 
sent directly by the Brazilian Society of Anesthesiology. Data were submit ted 
to descriptive statistics. 
Results and discussion: 954 (9.7%) anaesthetists answered to the question-
naire. 337 (35.3%) used magnesium sulphate in anaesthesia. Main indications 
were: postoperative analgesia, reducing the consumption of anesthetics and 
neuromuscular blockers, eclampsia, cardiac arrhythmias, prevenction of 
chronic pain af ter surgery and prevention hyperalgesia af ter remifentanila, 
among others. 334 (99.1%) used intravenous route. Complications listed: ar-
terial hypotension 187 (55.5%), residual neuromuscular blockade 133 (39.5%) 
and 40 (11.9%) reported no complications. In terms of severity of complica-
tions the anaesthetist classified like: minor 227 (65.9%), moderate 77 (22.8%), 
severe 10 (2,9%), death 1 (0.3%) and 22 (6.5%) did not answer. Intravenous 
dose most commonly used for induction of general anaesthesia is 30-40 
mg.kg-1 and during maintenance of general anaesthesia <30mg.kg-1. The in-
travenous dose for sedation was <30mg.kg-1.
Conclusion: Thirty five per cent of brazilian anaesthetists that answered the 
survey used magnesium sulphate during anaesthesia on dif ferent clinical in-
dications. The results demonstrated potential importance of adjuvant drugs as 
anaesthesia component, particularly magnesium sulphate. 

01AP23-4
Saline (0.9%) vs. Plasma-Lyte® 148 fluid intervention trial 
in major surgery patients (The SPLIT- Major Surgery study): 
a single-centred randomised double-blind trial 

Weinberg L.1, Eyles J.2, Garret t K.2, Eastwood G.3, McNicol L.1, Bellomo R.1

1Austin Hospital, Dept of Anaesthesiology, Heidelberg, Australia, 2Austin 
Hospital, Pharmacy, Heidelberg, Australia, 3Austin Hospital, Dept of Intensive 
Care, Heidelberg, Australia

Background and Goal of Study: The administration of intravenous (IV) crys-
talloid fluid is a ubiquitous intervention in patients undergoing major surgery. 
We conducted a prospective Phase 4, single centre blinded study inves-
tigating the safety and ef ficacy of using Saline (0.9%) (Baxter Healthcare, 
Australia) or Plasma-lyte® 148 (Baxter Healthcare, Australia) as perioperative 
fluid therapy in adult patients undergoing major surgery.
Materials and methods: Blinded study fluid was used for all intraoperative 
and postoperative crystalloid therapy, until hospital discharge. Preoperative 
surgical and anaesthesia management, including use of colloids, blood and 
other blood products, were at the discretion of the at tending anaesthesia and 
surgical teams. 
Results and discussion: 1100 patients were recruited. Patients in both 
groups had similar baseline characteristics. Intraoperatively there were no 
significant dif ferences in the types of surgery. 1100 patients (100%) received 
intraoperative Trial fluid; 746 patients received Plasma-lyte® 148 and 634 pa-
tients received Saline (0.9%). The median (IQR) amount Trial fluid received 
was greater in the Plasma-lyte® group: 2000ml (1000:2000) vs. 1925 ml 
(1000:2000) in the Saline group (p=0.007). Duration of surgery was similar in 
both groups. Patients receiving Saline a developed a transient hyperchlorae-
mic metabolic acidosis on postoperative Day 1 compared to patients receiv-
ing Plasma-lyte®. Postoperatively, there were no dif ferences in the incidence 
of AKI between the group: 52 (10.9%) patients in the Plasma-lyte® group 
developed a postoperative AKI compared to 59 (9.3%) patients in the saline 
group (p=0.41, 95%CI: 0.6 to 1.2). Patients who developed an AKI were older, 
had larger volumes of fluid both intraoperatively and on postoperative Day 1, 
and had greater fluid balances intraoperatively and on postoperative Day 1. 
There were no dif ferences in the development of postoperative complications 
between the groups. Median (IQR) length of stay was almost identical in both 
groups (Plasma-lyte® 5.0 days (2.77:8.98) vs. Saline 5.0 days (2.81:9.04).
Conclusions: In patients undergoing major surgery, there were no dif-
ferences in length of hospital stay, incidence of AKI or the development of 
postoperative complications in patients who received Plasma-lyte® or Saline 
for perioperative fluid intervention. Patients who received Saline developed a 
transient hyperchloraemic metabolic acidosis on postoperative Day 1. 

01AP23-5
Non-contact measurement of syringe volume using a moving 
laser 

Eagle B., Dingley J., Williams D.
Morriston Hospital, Dept of Anaesthesiology, Swansea, United Kingdom

Background and goals: Automatic recording of administered drug doses is 
the “missing link” in a fully automated record keeping system for anaesthesia. 
Currently a manual record is easier to complete than one using membrane 
keyboards or onscreen menus. A previous bar-coded label and weighing of 
syringes1 method was limited by dif ficulties of measuring small weights in 
the theatre environment. Our objective was to investigate a non-contact de-
vice designed to recognise a syringe, and calculate incremental volumes of 
administered drugs by changes in position of the syringe plunger relative to 
the barrel. 
Materials and methods: The device recognises individual syringes via unique 
radio frequency tags within syringe drug labels. A randomly determined se-
quence of 121 volumes of distilled water (0 to 20 mL in 2 mL increments) were 
drawn up in a 20ml syringe, which was weighed using precision digital scales 
to determine the net weight of water in the syringe. The syringe was placed 
in a V shaped cradle on the device and the distance to the plunger was mea-
sured automatically by interruption of a moving laser beam (Fig 1), from which 
the volume of water in the syringe was calculated by the device. Bland Altman 
analysis (Fig 2) was used to compare the volume of water measured by the 
device (‘laser’) with the volume determined by net weight of water (‘weight’).
Conclusions: The device error was consistent over the entire range of syringe 
lengths measured, and the readings were repeatable. Accuracy was suf ficient 
for clinical use.
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[Figure 1. Sensor measures time taken for IR light]

[Figure 2. Bland Altman plot. Syringe volume derived from weight, compared 
to volume estimates using infrared time-of-flight non-contact device. Mean 
dif ference (Bias) (black solid line) = -2.4191 mL (i.e. over reading); Limits of 
agreement (95% CI = Bias +/- 1 SE) (black dashed line) = -4.8543 to 0.0161 
mL; Regression line (solid red line); Line of Equalit y (Dif ference = 0) (solid 
blue line)]

01AP23-7
Anaesthetic hypersensitivity reactions in France between 2011 
and 2012: report of the 10th GERAP epidemiologic survey 

Tacquard C.1, Collange O.1, Gomis P.2, Malinovsky J.-M.2, Petitpain N.3, 
Mertes P.M.1, GERAP Network
1Hopitaux Universitaires de Strasbourg, Dept of Anaesthesiology & Intensive 
Care, Strasbourg, France, 2Hopital Maison Blanche - CHU de Reims, Dept 
of Anaesthesiology & Intensive Care, Reims, France, 3Centre Régional de 
Pharmacovigilance de Lorraine, Pharmacovigilance, Nancy, France

Immediate hypersensitivity reactions during anaesthesia are rare but poten-
tially life-threatening. The epidemiology changes with time and evolving pro-
fessional practice, so needs to be monitored. Our objective was to follow this 
epidemiology.
This was a retrospective, observational study in French hospital clinics, con-
ducted by GERAP members. Consecutive patients seen in allergo-anaesthe-
sia outpatient clinics, who had experienced a hypersensitivity reaction during 
anaesthesia between 1 January 2011 and 31 December 2012, were includ-
ed. Demographic data, allergy history, drugs received before the reaction, 
symptoms of the reaction, results of blood samples (histamine, tryptase, IgE-
specific assays) and results of the allergy assessment were recorded.
The most common causes of allergic reactions were NMBA (N=302; 60.6%)
(Table 1), antibiotics (N=91, 18.2%, Cephalosporin N= 49, 10%) and dyes 
(N=27; 5.4%). Latex was involved in 26 cases (5.2%), hypnotics in 11 cases 
(2.2%) and opioids in 7 cases (1.4%). Rocuronium had the highest rate of reac-
tion, (13.8 reactions/100 000 vials sold) followed by Suxamethonium (13.3/100 
000 vials sold). Cisatracurium had the lowest rate of reaction (0.4/100 000 
vials sold). Patients were sensitized to two or more NMBA in 48.9% of cases. 
Cross-sensitivity was between suxamethonium and rocuronium was frequent 
(30,6%) as cross sensitivity between rocuronium and cisatracurium (30,2%). 
Cross-sensitized reactions between suxamethonium and cisatracurium were 
uncommon (17,6%). Without testing, cross sensitivity can’t be predicted espe-
cially between Suxamethonium and Rocuronium. 

Reference: 1. EJ Anaesthesiol 2004: 21(S32); A101 

[Figure 1. A moving laser (B) acting on sensor (A)]

[Figure 2. Bland Altman plot. Syringe volume derived from weight, compared 
to volume estimates using laser device. Mean dif ference (Bias) (black solid 
line) = 0.3234 mL (i.e. under reading); Limits of agreement (95% CI = Bias 
+/- 1 SE) (black dashed line) = -0.3423 to 0.9891 mL; Regression line (solid 
red line); Line of Equalit y (Dif ference = 0) (solid blue line)]

01AP23-6
Non-contact measurement of syringe volume using an infra red 
(IR) time-of-flight sensor 

Eagle B., Williams D., Dingley J.
Morriston Hospital, Dept of Anaesthesiology, Swansea, United Kingdom

Background and goals: Automatic recording of administered drug doses is 
the “missing link” in a fully automated record keeping system for anaesthesia. 
Currently a manual record is easier to complete than one using keyboards or 
on-screen menus. 
A previous bar-coded label and weighing of syringes1 method was limited by 
dif ficulties of measuring small weights in the theatre environment. Our objec-
tive was to investigate a non-contact device designed to recognise a syringe, 
and calculate incremental volumes of administered drugs by changes in posi-
tion of the syringe plunger relative to the barrel.
Materials and methods: The device recognises individual syringes via unique 
radio frequency tags within syringe drug labels. A randomly determined se-
quence of 121 volumes of distilled water (0 to 20 mL in 2 mL increments) were 
drawn up in a 20ml syringe, and weighed using precision digital scales to 
determine the net weight of water in the syringe. The syringe was placed in a 
V shaped cradle on the device and the distance to the plunger was measured 
automatically by time-of-flight measurement of an IR beam (Fig 1), from which 
the volume of water in the syringe was calculated by the device. Bland Altman 
analysis (Fig 2) was used to compare the volume of water measured by the 
device (‚IR’) with the volume determined by net weight of water (‚weight’).
Conclusions: The device over read at high syringe volumes and vice-versa. 
This could be corrected by a simple algorithm; however the spread of values 
across the measurement range indicates that the device is too inaccurate for 
clinical use. This sensor has only recently become available, and it is likely that 
accuracy will improve with further development.
Reference: 1. EJ Anaesthesiol 2004: 21(S32); A101 
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NMBA Number of 
reactions

% of 
reactions

Market share 
(2011-2012) 
Number of 

vials

% of 
market 
share

Number of 
reactions for 

100,000 vials sold

Rocuronium 32 10.6 231847 2.2 13.8 (CI 9.0-18.6)

Suxamethonium 206 68.2 1548630 14.7 13.3 (CI 11.5-15.1)

Vecuronium 5 1.7 156270 1.5 3.2 (CI 0.4-6.0)

Atracurium 42 13.9 3789677 36.1 1.1 (CI 0.8-1.4)

Mivacurium 1 0.3 162783 1.5 0.6 (CI 0-1.8)

Cisatracurium 16 5.3 4552495 43.3 0.4 (CI 0.2-0.6)

Total 302 100 10511412 100 2.9 (CI 2.6-3.2)

[Table 1: NMBA IgE-mediated reactions]

NMBA are still the most frequently triggering allergen, with strong dif ferences 
between drugs, but they are now followed by antibiotics, (of which greater 
than 50% were cephalosporins) and dyes. Anaesthesiologists must be aware 
of existing dif ferences between drugs and of these new emerging allergens. 
For safe future anaesthesia, allergy assessment is essential. 

01AP23-8
Outcomes associated with the inadvertent administration 
of penicillin to patients previously reporting an allergy 

Akrimi S., Uncles D.
Western Sussex Hospitals Trust, Dept of Anaesthesiology, West Sussex, 
United Kingdom

Background and Goal of Study: Penicillin allergy is reported by 11% of inpa-
tients1. We have investigated the clinical and incident report outcomes where 
penicillin was given to a patient who has previously reported a penicillin al-
lergy.
Materials and methods: We performed a search of the Trust’s incident report-
ing database using the terms “medication error” with “infections” between 
24th March 2011-15. We excluded reports concerning non-penicillin antibiot-
ics. Incident forms and patient notes were reviewed to establish precipitating 
events and clinical outcome. Patient harm was classified using the National 
Patient Safety Agency grading of incidents2.
Results and discussion: We identified 69 incident reports (inpatient wards 
23, A&E 16, theatres 12, paediatric unit 7, maternity 2, critical care 1). The 
patient received the drug in 57 cases (83%). No harm occurred in 52 cases 
(91%). Mild and moderate harm were experienced in 4 (7%) and 1 (2%) cases 
respectively with no occasions of severe harm or death. Patients experienc-
ing mild harm all developed a rash. One patient developed anaphylaxis and 
cardiac arrest and was successfully resuscitated with no sequelae. Analysis of 
events suggested most common risk factors were prescriptions within A&E, 
patients with decreased GCS, delayed allergy reporting, delay to obtaining 
previous notes and changes to antibiotics following bacterial sensitivities. 
Following the incident there were no cases where allergy follow-up occurred. 
Adverse outcomes following the inadvertent administration of penicillin is rare, 
likely due to few patients being truly allergic1. Penicillin allergy has been as-
sociated with increased total hospital days, increased incidence of resistant 
organisms1 and cost to healthcare through use of alternative agents. Incident 
follow-up focuses on the error without the need to investigate the allergy di-
agnosis.
Conclusion(s): Referral to an allergy service may suggest a patient can re-
ceive penicillin safely and allow more appropriate first-line antibiotic choices. 
Despite this requiring expanded allergy services, healthcare cost savings 
have been previously demonstrated1. 
References: 
1Macy E and Ngor E. Safely diagnosing clinical significant penicillin allergy 
using only penicilloyl-poly-lycine, penicillin and oral amoxicillin. The Journal 
of Allergy and Clinical Immunology: In practice 2013; 1(3): 258-263
2National Patient Safety Agency. Seven steps to patient safety. The full 
reference guide. July 2004 pp 100 
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Transdermal delivery systems: Is there overdose risk? 
A case report 

Moura A., Pereira L., Noversa C., Valentim A., Martins C.
Centro Hospitalar e Universitário de Coimbra, Dept of Anaesthesiology, 
Coimbra, Por tugal

Background: The number of patients chronically treated with opioids has in-
creased with the growing use of opioids to treat chronic pain.1

The transdermal delivery systems (TDDS) allow the desired systemic ef fect 
to take place by administrating medication through transcutaneous route, 
at a predetermined rate. During perioperative period, fluid and temperature 
changes can lead to erratic medication absorption.2,3

We describe a clinical case of buprenorphine overdose.
Case report: A 91-year-old female patient, 70Kg, chronically medicated with 
buprenorphine TDDS 35µg/hour for cancer pain, presented with intestinal oc-
clusion and was admit ted for urgent exploratory laparotomy under general 
anaesthesia. We decided to keep the TDDS in the perioperative period.
We administered propofol 80mg, fentanyl 0,1mg, rocuronium 60mg and main-
tained anaesthesia with sevoflurane.
We administered 2000ml of crystalloids. The patient lost about 1000ml of gas-
tric content, 500ml of urine and 500ml of blood.
For postoperative analgesia, we administered paracetamol 1000mg and mor-
phine 4mg, titrated in bolus of 2mg.
The procedure took 2 hours. In the end, we administered ondansetron 4mg 
and sugammadex 150mg. Af ter 30 minutes, there wasn’t any expired anaes-
thetic gas and the patient didn’t respond to verbal nor painful stimulus and 
hadn’t returned spontaneous ventilation.
We administered naloxone 80µg and the patient initiated spontaneous ventila-
tion af terwards. She was extubated and transferred to the post anaesthesia 
care unit.
Discussion: The acute and chronic pain teams should assess chronically opi-
oid treated patients before surgery, and elaborate an ideal analgesic plan for 
those patients.
Since it was an urgent surgery, we decided to keep the TDDS on the patient.
Although we avoided heating systems, the intraoperative fluid shif t led to in-
creased buprenorphine absorption, with a consequent overdose in an opioid 
tolerant patient.
References: 
1. Lewis N, Williams J. Contin Educ Anaesth Crit Care Pain 2005; 5(4):127-
129
2. Kopf A, Banzhaf A, Stein C. Best Pract Res Clin Anaesthesiol 2005; 
19(1):59-76
3. Margetts L, Sawyer R. Contin Educ Anaesth Crit Care Pain 2007; 7(5):171-
176
Learning points: 
1. Anesthesiologists must be aware of the influence of perioperative period on 
the TDDS absorption rate.
2. When in surgeries with great-anticipated blood volume changes or fluid 
shif t, the TDDS should be removed and equianalgesic doses of opioid should 
be administered to the patients. 

01AP23-10
Impact of chronic ivabradine treatment in patients undergoing 
general anesthesia - a retrospective study 

Bollen Pinto B., Schif fer E., Licker M.
Geneva Universit y Hospitals, Dept of Anaesthesiology, Geneva, Switzerland

Background and Goal of Study: Ivabradine (IVA) is a new drug approved 
for the treatment of angina pectoris and heart failure(1). By blocking funny 
channels at the sinus node, IVA produces selective heart rate (HR) reduction 
without depressing cardiac contractility. Our primary goal was to determine 
whether chronic ivabradine treatment is associated with a blunted tachycardic 
response to sympathetically mediated stimulation.
Materials and methods: In this retrospective case-control study at the 
University Hospital of Geneva, we screened patients chronically treated with 
IVA scheduled for non-cardiac surgery under general anaesthesia in 2013 and 
2014. The IVA group was divided in 2 subgroups according to preoperative 
baseline HR: those with a HR<76 bpm, reflecting ef fective blockade of car-
diac pacemaker (IVA+) and those with a HR>75 bpm (IVA-), suggestive of in-
adequate treatment. The Control group included untreated patients matched 
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to IVA patients by gender, age and weight. The primary endpoint was the 
maximal HR change following intubation (OTI) and surgical incision (SI). One-
way or repeated measures (RM) ANOVA were used to compare dif ferences 
within/between groups. Results are presented as median [95% confidence 
interval of the dif ference].
Results and discussion: We identified 18 patients chronically treated with 
IVA, of which 8 (44%) presented a baseline HR<76 bpm (IVA+). Patients in 
the IVA+ group presented no significant change in HR following OTI (+3[-
4-14] bpm) whereas HR acceleration was observed in IVA- (+15[7-23] bpm) 
and Control patients (+15[9-21] bpm) (p=0.0197 for Group and p<0.0001 for 
Time ef fect). Anesthetic drug dosage before intubation didn’t dif fer among 
the three study groups (p=0.184 for propofol and p=0.642 for sufentanyl). 
Following SI, patients in IVA+ group showed no change in HR (+2[-7-12] 
bpm) while significant tachycardia was observed in IVA- (+9[5-18] bpm) and 
Control (+7[1-13] bpm) groups (p=0.0586 for Group and p=0.0005 for Time 
ef fect). There was no significant change in blood pressure associated with 
OTI or SI (p=0.33 and p=0.0657 for Time ef fect, respectively). 
Conclusion: These findings suggest that ef fective IVA treatment prevents 
sympathetically-mediated tachycardia following orotracheal intubation and 
surgical incision. Further studies should focus on potential cardioprotective 
ef fect of IVA in high-risk patients submit ted to non-cardiac surgery. 
Reference: 1. Swedberg K et al. Lancet 2010. 

01AP23-11
Type and crossmatch tests in urologic elective surgery: our 
practice and thoughts for the future 

Silva e Sousa L., Martins P., Albuquerque D., Abecasis M., Pereira I., Ana P.
Centro Hospitalar de Lisboa Nor te - Hospital de Santa Maria, Dept of 
Anaesthesiology, Lisboa, Por tugal

Background and Goal of Study: Preoperative blood orders for surgical 
procedures are defined by the Maximum Surgical Blood Order Schedule 
(MSBOS). Thir ty years af ter its creation, the MSBOS needs to be updated. 
Recently, new protocols with new indications have urged. However, they are 
inconsistent between centers and don’t take account to the pre-operative 
haemoglobin (Hb) value. One of the most consistent protocols was recently 
published by John Hopkins Hospital (JHH). Our main goal was to identify if 
type and crossmatch tests (T/C) in patients undergoing urologic elective sur-
gery in our center are in line with JHH’s recommendations. As a secundary 
objective we wanted to identify the percentage of red blood cells units (RBCU) 
previously studied that were administrated in the first perioperative 48 hours, 
and if the baseline value of Hb was associated with the transfusion decision. 
Materials and methods: Study in which the number of RBCU studied be-
fore each urologic elective surgery in the period of 2 months were evaluated, 
as well as the ones that were transfused in the first 48h. The patients were 
divided into two groups accordingly to the needs of T/C defined by JHH’s 
MSBOS. Within the group with indication to do T/C, an association between 
pre-operative Hb and transfusion realisation was tested with a T-Student Test. 
Patients with pre-operative Hb values that solely justified the RBCU transfusion 
were excluded. 
Results: From October 1st to November 30th of 2015, 92 surgical interven-
tions were registered with an adequate Hb value. Patient’s average age was 
64 years (SD14,2), 70 of them being males (74%), and they had an average 
Hb level of 13,6 g/dL (SD1,7). 66 RBCU were studied and 9 were transfused. 
In the group without indication for T/C, 19% where studied, and in the group 
with indication 28% were not submit ted to T/C. In the total of the studied pa-
tients 15% where transfused, and in the group with T/C indication, RBCU was 
administered in 16% of them. In the lat ter group, with an average Hb value of 
13,4 g/dL (SD1,9), the pre-operative Hb value was associated with the need to 
transfuse the patient in the first 48h (p=0,01; SD 0,5-3,6).
Conclusions: The lack of institutional protocols contributes to disparities in 
the indication to execute preoperative blood orders. Our results suggest that 
a higher threshold may be necessary for this indication, and that the pre-
operative Hb value should integrate the decision algorithm. 

01AP24-1
Inadequate emergence af ter laparoscopic surgery in 
Trendelemburg position. Second preliminary analysis 

Marrero Negrin G., Basso M., Zancajo Torrecillas J.J., García Bartolo C., 
Sobrino Rodriguez G.
Parc Tauli Hospital of Sabadell, Dept of Anaesthesiology, Sabadell, Spain

Background and Goal of Study: Emergence from anesthesia should be 
smooth and unevent ful. In laparoscopic surgery especially in Trendelenburg 
position, changes in pulmonary physiology and gas exchange could af fect 
brain homeostasis resulting in psychomotor agitation or slow recovery of con-
sciousness. 
In our series we analyze if these patients in Trendelenburg position have a 
higher incidence of undesirable emergence compared to patients who also 
underwent laparoscopic surgery but not in Trendelenburg.
Materials and methods: This was an observational and prospective study in 
our center. Patients undergone laparoscopic surgery from June to October 
2014 were included. Demographic data, perioperative risk factors for inad-
equate emergence were registered. The main outcome was the Richmond 
Agitation-Sedation Scale (RASS) score af ter 10 minutes of admission to post-
anesthetic care unit (PACU). We classified RASS ≥ +1 and ≤ -2 as improper 
emergence respectively, were classified as hyper and hypoactive. Secondary 
outcome was pain, registered at the same time, using the visual analogic 
scale (VAS). VAS>5 was defined as significant pain score. 
Results and discussion: We analyzed 136 patients who underwent laparo-
scopic surgical procedures, urologycal 45, abdominal surgery 67 and gyne-
cological 26. 60 were women and 76 men; mean age 56.4 years; mean Body 
Mass Iindex 28.31 Kg/m2; ASA Physical Status: ASA I 22, ASA II 87 and ASA 
III 27 and no ASA IV. There were 71 Trendelenburg position. 
Overall incidence of inadequate emergence was 28.68% (n=39), 12.5% 
(n=17) were hypoactive and 16.17% (n=22) hyperactive. In the Trendelenburg 
group, the incidence of improper awakening was 17.65% (n=24) and in the 
control group 11.03% (n=15) with an RR=0.682692 (CI=0.3937-1.1837). VAS 
at RASS obtaining time was ≥ 5 in 21.32% (n=29) of total sample. 
No relationship was found between inadequate awakening and VAS scale 
with ANOVA. 
Conclusion(s): Because of the single-center nature and the small sample size 
our results lacks of statistical significance, but it seems to show that there are 
not dif ferences between both groups.

01AP24-2
Post-operative ileus: what are the associated risk factors? 

Martins A.M.V., Almeida G., Marques J., Castro M.L., Cadilha S.
Centro Hospitalar de Lisboa Central, Dept of Anaesthesiology, Lisbon, 
Por tugal

Background and Goal of Study: Post-operative ileus(POI) is the temporary 
impairment in gastrointestinal motility following surgery. It has a multifactorial 
origin and is an important cause of morbidity af ter abdominal surgery. Many 
strategies have been developed in order to identify the predictive factors of 
POI which may enable preventive measures. 
This study aimed at identifying the perioperative risk factors (RF) associated 
with POI in patients undergoing colorectal surgery (CRS).
Materials and methods: This was a retrospective observational study includ-
ing 57 patients undertaking CRS in general surgery unit of Hospital Santo 
António dos Capuchos. Data were extracted from intraoperative records and 
electronic processes. Cases were stratified by the occurrence of clinician-
diagnosed POI. POI was defined by the absence of cramps, passage of fla-
tus or stool on or af ter 72 hours post-surgery. Results were analyzed using 
SPSS17.0. Frequencies (Chi-square), univariate (Mann-Whitney test) and re-
gression analysis were done to identify significant associations and RF.
Results and discussion: From a total of 57patients, 28,1% developed POI. 
The associated variables were:time(t) of nasogastric(NG) tube decompres-
sion (p<0,001, OR1,07;IC 95%:1,03-1,12), t of bowel rest (p<0,001,OR1,05; 
IC 95%:1,02-1,08), t to ambulation (p<0,001,OR1,06;IC 95%:1,02-1,10), 
and opioids (OP) administration route (p=0,024). Development of POI was 
higher af ter epidural (EP) OP (OR5,06; IC 95%:1,24-20,59). POI developed in 
3(17,6%) patients receiving intravenous (IV) tramadol (T), 10 (30,30%) receiv-
ing EP morphine (M) and 3 (50%) receiving EP sufentanil. In patients receiving 
IV M by PCA (7) none developed POI.
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The retrospective character and the reduced sample size limited the capacity 
to identify other potentially associated variables and to determine the weight 
of each factor in the development of POI.
Conclusion(s): Prospective studies which allow the stratification of POI risk in 
the pre-operative period and the adoption of ef fective measures that enable 
POI prevention are needed. Development of POI is related to many variables. 
Early ambulation and oral feeding, and reduced time of NG decompression 
should be encouraged. Regarding the anesthetic technique, the OP type and 
administration route have to be considered. Of IV OP, T and IV PCA M showed 
a trend towards lower incidence of POI. For the EP route, M showed the best 
results. IV T and IV PCA M should be considered for patients undertaking 
CRS. 

01AP24-4
NIBP dif ference between both arms. An example of bad 
management. A case report 

Quesada Muñoz G., Rodriguez Rodriguez M., Espinar Gonzalez M.J., 
Valdes Vilches L.F., Reinaldo Lapuerta J.A.
Hospital Costa del Sol, Dept of Anaesthesiology, Marbella, Spain

Background: Non invasive blood pressure (NIBP) is one of the essential pa-
rameters in the perioperative set ting. Although symptomatic subclavian artery 
stenosis are not very common, they may induce us to misinterpret the NIBP 
measurements.
Case report: We present a case of an 79 year-old man with clinical history 
of isquemic cardiopathy, high blood pressure and mild cognitive impairment. 
The patient is found at home by the ambulance with low blood pressure (70/40) 
and abdominal pain. Given the cardiac history, doctors decide to administer 
a dobutamin perfussion and transfer to our center. The first blood pressure 
measured in the emergency room is 180/95, so dobutamin is stopped and 
the patient is reevaluated as an acute abdominal pain. Ecography and pos-
terior TC are needed to diagnose a cholecystitis with free perihepatic fluid. 
New NIBP results are 69/40, and leukocytosis, and Elevated PCR are found 
in the blood analysis, so assuming that a septic process is developing, we 
decide emergency surgery for laparoscopic cholecystectomy. When patient 
is received, NIBP is 145/80.Af ter surgery, at the recovery unit, the NIBP in 
the right arm value is 70/40, so noradrenaline (NA) perfussion is started at 
0.15mcg/Kg/min while a lef t arterial catheter is canalyzed. The lef t invasive 
arterial value was 180/90, so stop NA perfussion and we changed the NIBP 
to lef t arm, and lower limbs with values very similar to the arterial catheter. 
The patient was discharged with no complications. A thoracic angioTC was 
performed to evaluate the dif ference between both upper limb NIBP, and a 
complete obstruction of the right subclavian artery with good distal vasculta-
rization was found. No further procedures were needed
Discussion: NIBP is one of the basic pillars of the monitorization, but as every 
value that can be obtained in the perioperative set ting, we have to be cautious 
and correlate it with the clinical situation of the patient. Asintomatic complete 
Subclavian origin thrombosis are uncommon. It is supposed to be related to 
atherosclerosis process. This thrombosis can produce a very low NIBP in the 
af fected limb, inducing us to fail in our management.

[Evolution of NIBP]

01AP24-5
Extreme Bezold-Jarish reflex - a case report 

Sampaio J., Flor de Lima I., Linda F., Saura C., Furtado I., Dias N.
Hospital Garcia de Or ta, Dept of Anaesthesiology, Almada, Por tugal

Background: The Bezold-Jarish Reflex, which is part of the triad of hypop-
nea, bradycardia and hypotension caused by a parasympathetic stimulation 
in the presence or absence of sympathetic block, occurs frequently in our 
daily practice as anesthesiologists, although in most cases there are no major 
clinical consequences.
There are many causes which trigger this reflex, such as the hemorrhage/
hypovolemia, inferior cava vein compression during pregnancy, tissue ma-
nipulation with parasympathetic fibers or psychological stimuli. The common 
point is that they all cause a decreased cardiac venous return.
The gold-standard treatment of this reflex is the removal of the stimulus, if 
possible. If not detected or it is impossible to remove, anticholinergics can be 
used (such as atropine), or alternatively, especially if severe hypotension is 
present is indicated the use of sympathomimetics (such as ephedrine), since 
it has ef fect on either the increase in heart rate either in the blood pressure.
Case report: Despite also be described in regional blocks, the following case 
report occurred during a balanced general anesthesia. It was a 75 years old 
female patient, ASA II, with an history of depression and arterial hyperten-
sion, who underwent a laparoscopic right hemicolectomy for colon cancer, 
converted to a laparotomy during the procedure, which held without com-
plications. At the end of the procedure, surgeons began a peritoneal lavage 
with cold saline by mistake which led to stimulation of parasympathetic fibers 
present in the abdomen. Instantly, the patient suf fered a decrease in heart 
rate that culminated in seconds in assystoly. It was administered immediately 
atropine, but blood circulation returns only when irrigation fluid on the abdo-
men was suctioned. Af ter this episode, the surgery finished and the patient 
recovered from anesthesia without any registered complications. The patient 
was hospitalized for 29 days, and ended up dying as a result of Septic Shock 
with starting point on the infection in the surgical wound.
Discussion and learning Points: As Anesthesiologists, we witness a large 
percentage of this reflex every day, that is easily detected and reversed with 
conventional or pharmacological measures. However, as seen in this case, 
we must be prepared for rapid identification of the precipitating cause, avoid-
ing serious consequences that can change the course of surgical treatment. 

01AP24-6
Perioperative management of coexistent fat oxidation defect 
and malignant hyperthermia 

Nair S., Paul J.
McMaster Universit y, Dept of Anaesthesiology, Hamilton, Canada

Background: We present the anesthetic management of an adult with an 
unusual and challenging combination of multiple acyl-CoA dehydrogenase 
deficiency (MADD) and malignant hyperthermia.
Case report: A 28 year old male with late-onset MADD and malignant hy-
perthermia presented for elective urethroplasty. Anesthetic considerations 
for this patient included avoidance of inhalational agents and management of 
impaired oxidation of fat ty acids with prolonged propofol infusion. Metabolic 
disturbances were minimized by giving clear fluids 2 hours prior to surgery 
and starting a 10% dextrose infusion on admission. Anesthesia was induced 
and maintained with propofol and remifentanil. Serial blood gases, blood glu-
cose, lactate and creatine kinase levels were measured to rule out metabolic 
disturbances from the disease process itself and prolonged propofol infusion. 
The post operative period was unevent ful. 
Discussion: MADD, also known as glutaric aciduria type 2 (GA2), is an au-
tosomal recessive inborn error of metabolism af fecting the oxidation of fat ty 
acids. MADD is caused by deficiency of either an electron-transfer flavoprotein 
(ETF) or an electron-transfer flavoprotein dehydrogenase (ETFDH)1. The inci-
dence of this disease is unknown. The mitochondrial electron transport chain 
can be af fected by propofol. Anesthetic managment has been described us-
ing both total intravenous anesthesia and volatile anesthetics2. In our case 
volatile anesthetics had to be avoided and patients with mitochondrial disor-
der are at a higher risk to develop propofol infusion syndrome.
References: 
1. Olsen RK, Olpin SE, Andresen BS, Miedzybrodzka ZH, Pourfarzam 
M, Merinero B, et al . ETFDH mutations as a major cause of riboflavin-
responsive multiple acyl-CoA dehydrogenation deficiency. Brain 2007; 
130:2045-54.
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2. Farag E, Argalious M, Narouze S, DeBoer GE, Tome J. The anesthetic 
management of ventricular septal defect (VSD) repair in a child with 
mitochondrial cytopathy. Can J Anaesth. 2002;49(9):958-962.
Learning points: The perioperative concerns for patients with mitochondrial 
disease include maintenance of normoglycemia, normothermia and reduc-
ing metabolic stress. There are also concerns with use of propofol as beta 
oxidation of fat ty acids are impaired especially with prolonged infusions. This 
rare presentation of both malignant hyperthermia and fat oxidation defects 
highlights the implication of these pathophysiological processes in the peri-
operative period. 

01AP24-8
Preoperative pregnancy testing in a university hospital 
in the UK 

Rajendran G., Mohamed A., Ghosh S.
Cambridge Universit y Hospital NHS, Dept of Anaesthesiology, Cambridge, 
United Kingdom

Background and Goal: Anaesthesia and surgery during unidentified preg-
nancy could result in risk to mother or fetus or both1. Some patients may 
require imaging intraoperatively and pregnancy should be ruled out prior to 
surgery. American Society of Anesthesiologists’ Preanesthesia Task Force’ 
allow physicians and hospitals to implement their own policies and practic-
es on preoperative (Pop) pregnancy testing (PT). Frequency of incidentally 
found POp pregnancy ranges from 0.34% to 2.4%2. In UK, NICE recommends 
POpPT should be ‚considered’ following informed consent for all women of 
reproductive age group (WRAG) and ‚definitely’ on those who claim that they 
could be pregnant3. 

Objective of this study was to identify if all WRAG were enquired about preg-
nancy status in the immediate Pop period, performance of POp urine PT and 
incidence of unexpected pregnancy.
Methods: We interrogated our theatre database to identify WRAG (16-55 
years) who underwent non-obstetric procedures at Cambridge University 
Hospital. Electronic clinical notes were reviewed for a period of 8 weeks.
Results: A total of 511 patients were identified; 99.6% were enquired on pos-
sibility of pregnancy. 1% said they could be pregnant and 3.8% were unsure 
of possibility of pregnancy; of these PT was documented negative in 24%. 
Possibility of pregnancy was denied by 94.7% and of them PT was nega-
tive in 17%; 25% were not tested for reasons documented as denial, recent 
menstruation, sexually inactive or hysterectomy; 57% were not tested and no 
reasons documented. POpPT were performed more routinely in daycare unit 
(81%) than those admit ted to main hospital wards (12%). 
Conclusion: Incidence of positive POpPT in our sample was 0%. Almost all 
WRAG were asked about pregnancy status. Urine PT was performed in only 
24% of women who were unsure of pregnancy status. There were some in-
consistencies in checking and documenting POpPT between wards. By pre-
senting this data to staf f and rolling out some information leaflets we hope to 
increase awareness and hence, improve performance. 
Detecting unknown pregnancy could provide an opportunity to discuss and 
cancel elective surgery or alter perioperative management. This simple but 
significant test could potentially avoid or reduce harm to both mother and 
unborn baby. 
References: 
1. RRR011: Checking pregnancy before surgery. NPSA,London2010 
2. Maher et al. Preoperative Pregnancy testing. Can J Plast Surg.2012;20:32-4.
3. NICE cg 3: Preoperative Tests. NICE,London2003. 

01AP24-9
Insulin overdose consequences and management during 
general anesthesia - a case report 

Costa Rodrigues C., Serafino S., Saraiva A.
Instituto Por tuguês de Oncologia de Lisboa, Francisco Gentil E.P.E., Dept of 
Anaesthesiology, Lisbon, Por tugal

Background: Insulin overdose case reports in the literature are commonly 
described in the context of suicide at tempts. Hypoglycemic encephalopathy 
is the most feared consequence. We present a case of accidental insulin over-
dose (ten times the adequate dose) during general anesthesia, describing its 
consequences as well as a successful intra and postoperative management. 
Case report: A 57-year-old man with insulin-dependent diabetes and a pre-
operatively HgA1c of 8,6% was scheduled for a radical prostatectomy. A 
combined general anesthesia was induced and af ter that a glucose test was 
undertaken. Towards a value of 262mg/dL, and accordingly to our institution 
protocol, it was decided to administer 6U of intravenous insulin Actrapid®. 
Inadvertently, due to a lack of dilution, the anesthetist nurse administered 60U 
instead. A glucose test was promptly performed showing a result of 60mg/dL. 
For that 20mL of dextrose 30% was administered and the maintenance fluid 
changed to a 5% dextrose physiologic saline solution. Based on its pharma-
cokinetics, glucose levels were monitored every 15 minutes on the first hour 
and every 30 minutes af ter (272, 286, 264, 209, 166, 170mg/dL). No serum 
electrolyte abnormalities were detected. The surgery lasted two hours and 
since there was glucose blood levels stability the patient was awaked with-
out any complication. In the post anesthetics care unit glucose levels were 
monitored: 145, 164, 159, 135, 120, 113, and 107 mg/dL. An intravenous line 
with 5% dextrose was maintained at a 42mL/h rate for 24h. No hemodynamic 
instability occurred. During the rest of the hospital stay, regular glucose blood 
levels were under control. Any other treatment was needed. Patient was dis-
charged on day 4 af ter surgery referred to a consult of endocrinology for a 
bet ter control of diabetes. 
Discussion: Proper training of insulin preparation should prevent insulin over-
dose and periodic monitoring of glucose levels af ter insulin administration 
should never be forgotten.
Learning points: In the presence of hypoglycemia, anesthesiologists should 
have a low threshold for initiating dextrose infusion and admit ting these pa-
tients for frequent glucose and serum electrolyte monitoring. Early treatment 
remains the key to optimizing prognosis af ter insulin overdose and hypogly-
cemia. 

01AP24-10
The right pressure on Pompe 

Carneiro S., Pereira M., Gonçalves A., Caridade M., Oliveira C.
Hospital de Braga, Dept of Anaesthesiology, Braga, Por tugal

Background: Pompe disease (PD) is a rare and progressive autosomal re-
cessive disorder caused by a deficiency of the enzyme acid a-glucosidase 
that degrades the glycogen into glucose in the lysosomal and is found mainly 
in skeletal and cardiac muscle. The presentation of this disorder depends on 
the age of onset, how quick it evolves and the degree of organ involvement. 
Late-onset disease presents as slowly progressive myopathy with or without 
lung involvement and no severe cardiac involvement1. Here we report the an-
esthetic management of a patient with late-onset PD.
Case report: Male, 51 years old, with PD, causing moderate to severe restric-
tive respiratory syndrome requiring non-invasive pressure ventilation (NIPV) 
was scheduled for total thyroidectomy. Preoperative evaluation was normal, 
including thyroid and cardiac function. Af ter preparing the operating room un-
der the protocol prevention of Malignant Hyperthermia (MH), the patient was 
monitored according to ASA standard (including invasive blood pressure, 
neuromuscular and anesthetic depth monitoring). Anesthesia was induced 
and maintained with remifentanil and propofol. Sugammadex was used for 
reversal of neuromuscular blockade induced by rocuronium. In the immediate 
postoperative period, CPAP was initiated and the patient was transferred to 
the High Dependency Care Unit, remaining there for 48 hours with excellent 
adaptation. Serial ABG’s showed adequate oxygenation and ventilation.
Discussion: Most information on anesthetic approach of PD comes from 
cases with onset in childhood, with few reports in adults2,3. The progressive 
loss of pulmonary muscle function heightens the risk of aspiration, atelectasis, 
infection and respiratory failure in the perioperative period. Early institution of 
NIPV proved ef fective in preventing these complications and minimizing com-
plications associated with prolonged ventilation. The prevention of MH should 
also be considered in these patients.
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References: 
1.Pompe disease diagnosis and management guideline. Genet Med. 2006 
May;8(5):267-88. 
2.Combined general and epidural anesthesia for major abdominal surgery in 
a patient with Pompe disease. J Anesth. 2010 Oct;24(5):768-73
Learning points: The perioperative management of patients with PD requires 
a multidisciplinary team approach. Early institution of NIPV and patient adap-
tation is paramount in preoperative optimization and allows a faster recovery 
of respiratory function in the postoperative period. 

01AP24-11
Perioperative Anaphylaxis: a dif ferent presentation 

Freitas Regufe R., Carvalho R., Azevedo J., Ferreira E., Silva Duarte J.
Hospital São Bernardo - Centro Hospitalar de Setúbal, Dept of 
Anaesthesiology, Setúbal, Por tugal

Background: Anaphylaxis is a rare devastating occurrence in the periopera-
tive period with an estimated incidence of 1 in 3 500 to 1 in 20 000 surgeries 
and mortality rate of 3-9%1.We report an unusual presentation of anaphylaxis 
during general anaesthesia.
Case report: A 69 y.o man, ASA 2, with colon cancer for laparoscopic right 
hemicolectomy, no comorbidities, previous surgeries or known allergies. 
During induction he received cefoxitin fentanyl, propofol, rocuronium and 
dexamethasone. Af ter endotracheal intubation the patient presented with pal-
lor, sinus tachycardia, undetectable end tidal CO2, severe hypotension with 
lit tle response to ephedrine, ST depression in inferior leads and no broncho-
spasm. Volume expansion with crystalloids was started. 20 min later, a cuta-
neous macular rash arose, on face and torso. Hydrocortisone and clemastine 
were given. By then the patient presented hemodynamic stability and normal 
ST segment. Due to periocular and glot tis oedema, the patient was transferred 
to ICU intubated, with favourable evolution. Serum triptase measurements 
confirmed the anaphylactic nature of the reaction and the skin tests positive 
for rocuronium. A month later, the patient was anesthetized for the surgery 
with etomidate and atracurium, which was unevent ful.
Discussion: Anaphylaxis can be challenging to diagnose in the operating 
room. Unspecific symptoms and absent typical signs can make it dif ficult to 
dif ferentiate from other causes of shock, delaying the diagnose. This clinical 
presentation of anaphylactic shock is uncommon when cardiovascular col-
lapse is associated with tachycardia and absent cutaneous vasodilation in the 
early stages. Activation of the sympathetic nervous system may account for 
these changes, and once there is restoration of peripheral perfusion and cuta-
neous vasodilation, epinephrine administration should be carefully reeavalu-
ated.2 Serum tryptase levels and skin testing are imperative in the etiological 
diagnosis and seeking alternatives.
References: 
1. Kannan J,et al. J Immunol Allerg Clin N Am 2015; 35:321-334 
2. Dewachter P, et al. Curr Allerg Asthma Rep 2015;15:21
Learning points: The anaesthesiologist should be alert for anaphylaxis in pa-
tients with cardiovascular collapse without apparent cause, non-responsive to 
conventional treatment. Delays in diagnosis and in the mainstay treatment can 
contribute to increase morbidity and mortality. Adequate follow up is crucial in 
investigating the cause and seeking safer alternatives. 

01AP24-12
What to do when an actively bleeding, adult, legally 
competent Jehovah’s Witness proposed for an urgent surgery 
consciously refuses a blood transfusion? The Portuguese 
perspective 

Rodrigues Alves D., Antunes C., Martins D., Ribeiro P.
Centro Hospitalar de Lisboa Ocidental, Dept of Anaesthesiology, Lisboa, 
Por tugal

Background: Jehovah’s Witness patients ordinarily refuse blood products, 
which leads to important constraints in perioperative management when a 
blood transfusion is deemed to be life-saving. Dif ferent bioethical and legal 
principles collide in these cases, of which anaesthesiologists caring for these 
patients should be aware.
Case report: Female, 65 years old patient submit ted to right hemicolectomy 
for a malignant tumour in the ileocecal appendix. 1 hour af ter arrival to the 
postanaesthetic care unit she is hypotensive, oliguric, with ill-perfused ex-
tremities, capillary refill time 4 seconds, with active bleeding as evidenced by 
a haematic drainage of 400 cc. The patient is still neurologically intact, and 
still refuses a blood transfusion, keeping with her living will determinations 
previously expressed. The decision is made to reintervene, but abstention 
from using blood products clearly threatens the vital prognosis of the patient.
Discussion: In these cases fundamental Bioethical principles collide, namely 
those of Autonomy, Beneficence, Non-Maleficence and Justice. Because 
Anaesthesiologists are the last barrier of defence for the patient intraopera-
tively, it is not surprising that they have to deal with these issues up close, 
and interestingly an inquiry showed that they were the most likely group to 
transfuse patients against their will1. Legal codes2 usually reflect Bioethical 
principles, and they too tend to mirror some of the confusion surrounding the 
matter in Bioethical terms. Approval of the “Living Will” legislation in Portugal3 
has clarified the matter and hierarchized the principles involved in favour of 
patient autonomy.
References: 
1. Cahana A, Weibel H, Hurst SA. Ethical Decision-Making: Do 
Anesthesiologists, Surgeons, Nurse Anesthetists, and Surgical Nurses 
Reason Similarly. Pain Medicine. 2008;9:728-736.
2. Portuguese Penal Code; 
3. Bill 25/2012 dated July 16th.
Learning points: In light of modern Portuguese legislation, and in line with 
what has been happening worldwide, patient autonomy must be respected 
provided it is based on free, informed decisions. 

01AP25-1
Clinical manifestations of cisatracurium at multiple doses 
under inhalation anesthesia 

Kim M.-W., Kim S.-J., Hong J.-H.
Medical College, Dongguk Universit y, Dept of Anaesthesiology & Pain 
Medicine, Kyung Ju, Korea, Republic of

Background: Doses of cisatracurium to facilitate intubation in adults were 
recommended from 0.10 mg/kg (2 × ED95) to 0.20 mg/kg (4 × ED95). Larger 
doses of neuromuscular blocker show more rapid onset, but longer duration 
of muscle relaxation.{1-3}This study was designed to evaluate clinical char-
acteristics of cisatacurium at three dif ferent doses of 0.1mg/kg (2 × ED95), 
0.15mg/kg (3× ED95), and 0.2mg/kg (4 × ED95) with inhalation anesthesia, and 
compared with rocuronium (2 × ED95).
Materials and methods: Patients were randomly assigned to four groups 
of 15 - CIS 0.10 (cisatracurium 0.1mg/kg), CIS 0.15 (cisatracurium 0.15mg/
kg), CIS 0.2 (cisatracurium 0.2mg/kg), and ROC 0.6 (rocuronium 0.6mg/kg). 
Neuromuscular function was assessed by train-of-four monitoring. General 
anesthesia was induced with 2.0 mg/kg propofol. 100% oxygen and 4.0 Vol % 
of sevoflurane and maintained with 50% oxygen/50% nitrous oxide and 1.5-
2.5 Vol% of sevoflurane. The onset time was determined as the time to reach 
maximal relaxation, from administration of neuromuscular blocking agents to 
zero count of TOF. The clinical duration of muscle relaxation was determined 
as duration from maximum relaxation to reappearance of the three or more 
count of TOF.
Results: There were no significant dif ferences in the demographic data in-
cluding age, sex, height, weight, and ASA physical status between the four 
groupsOnset times were 307.3 ± 66.3 sec for CIS 0.1, 237.3 ± 65.8 sec for 
CIS 0.15, 153.3 ± 62.3 sec for CIS 0.20, and 168.7 ± 33.9 sec for ROC 0.60. 
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Similar onset times were observed for the CIS 0.20 group and ROC 0.60 
group (p=0.16), The clinical durations were 33.3 ± 6.7 min for CIS 0.1, 48.1 ± 
5.3 min for CIS 0.15, 62.1 ± 9.2 min for CIS 0.20, and 45.8 ± 6.4 min for ROC 
0.60. Onset time of the CIS 0.10, 0.15 group was significantly longer than that 
of the ROC 0.60 group (p<0.01). clinical durations within CIS groups were 
directly dose dependent. 
Conclusion: We concluded that a single high dose of cisatracurium 0.2mg/
kg (4 × ED95) is more suitable for rapid tracheal intubation and around 1hr 
operation. The single dose of cisatracurium 0.1mg/kg and 0.15 mg/kg might 
be a better choice in the case of a brief surgery within 1hr, but onset times for 
intubation were relatively longer than for rocuronium 0.6mg/kg. 

01AP25-2
The effect of deep versus moderate neuromuscular block 
on surgical conditions in bariatric laparoscopic surgery: 
a randomized, double blind clinical trial 

Vercruysse G., Van Boxstael S., Boer W., De Vooght P., Heylen R., 
Vanelderen P.
Ziekenhuis Oost-Limburg, Dept of Anaesthesiology, Genk, Belgium

Background and Goal of the Study: In recent literature it is has been sug-
gested that deep neuromuscular block (NMB) improves surgical conditions 
during laparoscopy. However, the evidence supporting this statement is lim-
ited and this was not investigated in laparoscopic bariatric surgery. We tested 
the hypothesis that deep NMB could improve the quality of surgical condi-
tions for laparoscopic bariatric surgery. This study was funded by MSD.
Materials and methods: Eligible patients were over 18 years of age and were 
obese or morbidly obese as defined by a BMI of >30kg/m2 and >40kg/m2, re-
spectively and scheduled to undergo a laparoscopic gastric bypass surgery. 
Patients with an ASA physical status class IV or higher were excluded from 
the study. Patients were stratified according to their BMI and evenly random-
ized over a deep NMB-group (rocuronium bolus and infusion maintaining a 
posttetanic count of 1-2) and a moderate NMB-group (rocuronium bolus and 
top-ups maintaining a train-of-four count of 1-2). Anaesthesia was induced 
and maintained with propofol and remifentanil in both groups. Patients were 
ventilated with an O2:air mixture of 50:50 to achieve an end-tidal CO2 of 30-
35mmHg. The primary outcome measure was the quality of surgical condi-
tions assessed by a single surgeon using a 5-point rating scale (1=extremely 
poor, 5=optimal). Secondary outcome measures were the number of intra-
abdominal pressure rises >15cmH2O as measured by the CO2-insuf flator 
and the duration of surgery. Data are presented as mean±SEM.
Results and discussion: Af ter IRB approval and obtaining informed consent, 
60 patients were included. There was no statistically significant dif ference in 
the surgeon’s rating regarding the quality of the surgical field between the 
deep and moderate NMB-group (4.2±0.2 vs. 3.9±0.2; P=0.08). In the deep 
NMB-group, the quality of surgical conditions was rated as optimal in 53% 
of the cases vs. 33% in the moderate NMB-group (P=0.06). The number of 
intra-abdominal pressure rises > 15 cmH2O was not statistically dif ferent be-
tween the deep- and moderate NMB-group (0.2±0.2 vs. 0.3±0.2; P=0.3). The 
duration of surgery was markedly shorter in the deep NMB-group than in the 
moderate NMB-group (61±3min vs. 88±17min; P=0.02).
Conclusions: Compared with a moderate NMB, deep NMB failed to improve 
the surgeon’s rating of operating conditions during laparoscopic bariatric sur-
gery notwithstanding the fact that the duration of surgery was significantly 
shortened. 

01AP25-3
Residual neuromuscular block at a Spanish tertiary referral 
hospital - security concerns in daily practice 

Pinedo P., Iannuccelli F., Abad-Gurumeta A., Baltasar Isabel J., 
Guasch Arévalo E., Gilsanz F.
Hospital Universitario La Paz, Dept of Anaesthesiology & Pain Medicine, 
Madrid, Spain

Background and Goal of Study: TOF ratio (TOFr) >0.9 is the safety thresh-
old for extubation af ter non-depolarizing neuromuscular blocking agents 
(NMBA) have been used. The only way to measure TOFr is using quantita-
tive neuromuscular monitors. Considering the risks related to post-operative 
residual curarization (swallowing dysfunction and impaired respiratory func-
tion), TOF monitors should be included in preoperative security checks, and 
their routine use should be encouraged. The WHO checklist does not con-
sider this item yet. 
The aim of this audit is to detect the incidence of residual neuromuscular block 
in post-operative patients and to describe the use of TOF monitor at our ter-
tiary referral hospital. 
Materials and methods: Patients receiving NMBA were audited at PACU ad-
mission within 15 minutes af ter extubation in theatre. 
TOF Watch SX Monitor (Avalon Medical) was used to detect residual paralysis 
using a 30 mA and 0.5 Hz set ting at abductor pollicis. In case of TOFr <0.9 the 
test was repeated three times with the same set ting. 
Temperature, TOF ratio, time and last NMBA dose given, extubation time, 
administration of reversal (sugammadex or neostigmine) at extubation were 
recorded. 
Critical events and need for reintubation within 1 hour were assessed. 
Results and discussion: 60 consecutive patients were audited from 20th Oct 
2015 to 1st Dec 2015. All the patients received rocuronium prior to intubation. 
Residual paralysis was detected in 16 patients (27%), with TOF ratio ranging 
from 0 (TOF count=3) to 0.9. 
44 patients (73%) presented a TOFr >0.9. 
TOF monitor was not used in any of the 60 patients that were audited. 
No clinical weakness or respiratory critical events were observed. 
The use of neuromuscular block monitors in our hospital is low. Most studies 
suggest that quantitative monitoring of neuromuscular paralysis is essential, 
yet availability of TOF Watch monitors is poor. 
Clinical signs can detect only deep residual block, but are not reliable for a 
safe extubation. 
Complete neuromuscular block recovery should be guaranteed for every pa-
tient before extubation. 
Conclusion(s): Incidence of residual block remains high in post-operative 
patients. This data show TOF Watch is not used as a routine monitor in our 
hospital. The inclusion of a TOF monitor in every theatre is widely indicated 
but still poor. Anaesthesiologists should be aware of the risk of residual mus-
cular block at sign out. 

01AP25-4
Metabolism of remimazolam in primary human hepatocytes 
during continuous long-term infusion (five days) in a 3D 
bioreactor system 

Zeilinger K.1, Freyer N.1, Damm G.2, Kießig M.2, Stoehr T.3, Petersen K.-U.3

1Charité - Universitätsmedizin Berlin, BCRT, Research and Development 
Depar tment, Berlin, Germany, 2Charité - Universitätsmedizin Berlin, Dept 
of Surgery, Berlin, Germany, 3PAION Deutschland GmbH, Research and 
Development Depar tment, Aaachen, Germany

Background and Goal of Study: Remimazolam is an ultra-short acting ben-
zodiazepine under development for procedural sedation and general anes-
thesia. It is a benzodiazepine ester that is rapidly hydrolyzed by carboxyles-
terase (CES-1A) to an inactive metabolite (CNS7054). As the performance of 
CES1A during long-term-exposure to remimazolam is unknown, the present 
study was designed to test the in-vitro metabolism of Remimazolam under 
conditions allowing continuous exposure to remimazolam and its principal 
metabolite. 
Materials and methods: Possible changes in Remimazolam metabolism 
upon long-term exposure were investigated in an in vitro 3D bioreactor sys-
tem, which allows for high-density perfusion culture of cells reflecting the 
natural situation in the organ. Bioreactors were inoculated with primary hu-
man hepatocytes (n=4) and Remimazolam was continuously infused into the 
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bioreactors over 5 days (final concentration 3000 ng/mL =6.8 µM) in parallel 
with untreated control bioreactors. Static 2D cultures of hepatocytes from the 
same donors were investigated as a further control of cell viability and pos-
sible cytotoxicity of Remimazolam, though with non-continuous application of 
the drug via daily medium exchange. 
Results and discussion: Measurements of metabolic and clinical chemistry 
parameters (glucose, lactate, urea, LDH, AST, ALT, GLDH) in culture superna-
tants indicated no noxious ef fect of Remimazolam or its metabolite on hepa-
tocyte integrity in 3D bioreactors or 2D cultures. Analysis of the time-course of 
Remimazolam and CNS7054 in 3D bioreactors revealed values in the range of 
unbound concentrations observed in patients. Remimazolam levels declined 
within the first 8 h (initial value approx. 1,600, steady-state around 250 ng/ml). 
Concentrations of CNS7054 showed an inverse time-course reaching average 
values of 1,500 ng/ml. In 2D cultures Remimazolam was completely metabo-
lised during 24h until the next medium exchange over the whole experiment 
duration of 5 days, with a corresponding increase of the metabolite. Analysis 
of mRNA expression levels of CES-1 indicated no changes in enzyme expres-
sion over the culture period. 
Conclusions: The results of the present study indicate a stable function of 
CES1A during a 5 day continuous exposure to clinically relevant concentra-
tions of Remimazolam. Moreover, there was no indication for a harmful ef fect 
of Remimazolam exposure on integrity and metabolic activity of primary hu-
man hepatocytes. 

01AP25-5
Effect of type of general anaesthesia maintenance on exhaled 
nitric oxide and eosinophil blood count 

Theodoraki K.1, Vekrakou A.1, Logotheti E.2, Valsami S.3, 
Papacharalampous P.1, Argyra E.1

1Aretaieion Universit y Hospital, National and Kapodistrian Universit y of 
Athens, Dept of Anaesthesiology & Pain Medicine, Athens, Greece, 2Volos 
General Hospital, Dept of Anaesthesiology & Pain Medicine, Volos, Greece, 
3Aretaieion Universit y Hospital, National and Kapodistrian Universit y of 
Athens, Haematology Depar tment, Athens, Greece

Background: Nitric oxide (NO) is considered an inflammatory marker of the 
airway and can be used as a means of detecting airway hyperresponsive-
ness, since patients experiencing bronchospasm intraoperatively or postop-
eratively display higher levels of exhaled NO. The aim of the present study was 
to investigate the dif ferential impact of two general anaesthesia maintenance 
techniques on exhaled NO and eosinophil blood count.
Materials and methods: This is an interim analysis of patients subjected to to-
tal or subtotal thyroidectomy under general anaesthesia. Twenty one patients 
were randomized to anaesthesia maintenance with propofol and eighteen 
patients to anaesthesia maintenance with sevoflurane. Patients with a history 
of allergy and those with a history of airway hyperreactivity (such as those 
with asthma or bronchitis) were excluded. Exhaled NO was measured imme-
diately before induction with the NObreath® device and blood was sampled 
for eosinophil count measurement (T0). Af ter emergence, and when the pa-
tients’ Aldrete score was ≥8, exhaled NO was measured again and blood was 
sampled for a second time (T1). Finally, exhaled NO was measured 24 hours 
postoperatively (T2). Exhaled NO fluctuation in the two groups was analyzed 
by ANOVA for repeated measures and eosinophil variation within groups with 
Wilcoxon signed-rank test.
Results and discussion: Both the propofol and sevoflurane group displayed 
decreased NO exhalation postoperatively (T1) in comparison to baseline val-
ues (T0). Twenty four hours postoperatively (T2), exhaled NO was no longer 
dif ferent from baseline in both groups (fig.1). In the peripheral blood, a de-
crease in the percentage of eosinophils was demonstrated, which was signifi-
cant only in the propofol group.

[fig.1]

Conclusion: Both propofol and sevoflurane lead to temporary inhibition of 
NO exhalation. They also seem to at tenuate systemic hypersensitivity re-
sponse by reducing the eosinophil count in the peripheral blood, with pro-
pofol displaying a more pronounced ef fect. At tenuation of NO exhalation by 
both agents may be one of the underlying mechanisms in the reduction of 
airway hyperreactivity.
Reference: Antus B, et al. Respir Med 2010; 104:1377-80 

01AP25-6
Risk stratification and prediction model in anesthesia for 
intraoperative adult patients 

Dervishi A.
New Jersey, United States

Background and Goal of Study: Having and predicting a dynamic general 
physiological risk level for an intraoperative patient is desired knowledge in 
anesthesia. In this model, we made an application which computes an analy-
sis for risk stratification and prediction. This analysis potentially answers the 
question “What level is the patient’s physiological status”.
Materials and methods: This application explores the use of machine learn-
ing techniques to implement stratification and predictive model for the specific 
and general physiologic risk. For this project, we used Public available Data 
from the University of Auckland Dataset. The data includes 14 patients, 23 
physiologic signals collected over 69 h from 0.1 Hz from the Datex-Ohmeda 
S5 anaesthetic monitor in a separate file formatted in combined CSV/XML 
structure.
Sequential five physiological parameters were presented in this model: Heart 
rate, Systolic blood pressure, Diastolic blood pressure, Oxygen Saturation, 
and End Tidal Carbon Dioxide. Based on specific physiologic values, we 
computed general physiological risk and stratified on five levels: Normal, Low, 
Moderate, High and Very High. The general physiological risk is based on the 
sum of five physiological parameters and we call that “A risk”.
The model represents the implementation of three supervised machine learn-
ing algorithms: Linear Discriminant Analysis, Classification Regression Trees 
and Random Forest on the patient’s dataset.
The shiny package is used in this application writ ten in R language and it gives 
great flexibility in application’s input controls and simulations output.
Results and discussion: During analysis, dif ferent models were evaluated to 
find the best fit with the highest accuracy rate. In the confusion matrix table it 
was observed that Random Forest models produced better results compared 
to Linear Discriminant Analysis and Classification Regression Trees. Machine-
learning classifiers correctly predicted general physiologic risk with an accu-
racy above 95% (95% confidence intervals [CI] (0.95-0.99) of all intraoperative 
patients.
Conclusion(s): The results revealed that gathered data from intraoperative 
monitoring are usable for general physiological risk classification and predic-
tion.
Perhaps this model approach could be used to predict real-time risk stratifica-
tion for patient’s physiological status.
Reference: 
https://albiondervishi.shinyapps.io/AnesthesiaProject 
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01AP25-7
Training and confidence in providing total intravenous 
anaesthesia: a national audit of anaesthetists in Ireland 

Black C., O’Donnell B., CAT-RAN
Cork Universit y Hospital, Dept of Anaesthesiology, Cork, Ireland

Background and Goal of Study: Total Intravenous Anaesthesia (TIVA) is a 
less commonly used than inhalational vapour based anaesthesia (VBA). TIVA 
is preferred to VBA in those at high risk of postoperative nausea and vomiting, 
and those susceptible to malignant hyperthermia. TIVA is not a core com-
petency for Irish anaesthesia trainees. The National Audit Project 5 (NAP 5)1 
reported 28 cases of probable/possible accidental awareness under general 
anaesthesia (AAGA) involving intravenous anaesthesia, 75% of which were 
considered preventable. NAP 5 recommendations included:
· All anaesthetists should be trained in the maintenance of anaesthesia with 
intravenous infusions. 
· Anaesthetic organisations should establish a set of standards and recom-
mendations for best practice in TIVA. 
We aimed to quantify teaching opportunities for anaesthesia trainees and to 
ascertain confidence in providing TIVA in both trainees and consultants.
Materials and methods: Online survey circulated to all trainees (262) and 
consultants (395) in Ireland.
Results and discussion: 
Response rates - 
Trainees 45% (95% C.I. for responses +/- 6.7%) 
Consultants 16.5% (95% C.I. for responses +/- 11.1%) 
5.1% of trainees use TIVA weekly, compared with 32% of consultants
65% of trainees rarely have consultants led teaching in TIVA
69% of trainees felt they have inadequate consultant teaching (TIVA)
80% of consultants felt trainees did not receive enough teaching (TIVA)
Confidence in using TIVA - 25% of all trainees, 42% of senior trainees, 65% 
consultants
86% of all felt TIVA should be a core competency for training.
Conclusion(s): As per NAP 5, TIVA is a risk factor for AAGA. Irish trainees do 
not receive adequate consultant led teaching in TIVA and anaesthetists of all 
levels are not confident in providing TIVA. We recommend that the College of 
Anaesthetists of Ireland defines competency in TIVA for trainees and increases 
training opportunities.
References: 
1. The 5th National Audit Project (NAP5) on accidental awareness during 
general anaesthesia: summary of main findings and risk factors. 
Pandit JJ, Andrade J, Bogod DG, et al., British Journal of Anaesthesia 2014; 
doi: aeu313. 

01AP25-8
Quality of recovery af ter surgery in patients with frailty 

Oliveira M., Ferraz S., Mendes L., Abelha F., Santos A., Lopes A.
Centro Hospitalar de São João, Dept of Anaesthesiology, Por to, Por tugal

Introduction: The concept of frailty describes a clinical state of increased 
vulnerability. This condition has been identified as a significant predictor of 
adverse postoperative outcome despite surgical and anesthetic advances. 
The aim of this study was to evaluate the influence of frailty in postoperative 
recovery.
Materials and Methods: Af ter approval by the institutional ethics commit tee, 
an observational, prospective study was performed in patients scheduled for 
elective surgery. The included patients older than 18 years, undergoing uro-
logic, plastic, gynecologic and general surgery, under general anesthesia, 
admit ted to the Post Anesthetic Care Unit (PACU). Exclusion criteria were: 
inability to give informed consent and regional anesthesia. Before surgery, 
patient’s vulnerability was evaluated through the Clinical Frailty Scale and pa-
tients were classified as frail patients (FP) if they had a score ≥ 4. The PQRS 
and the Quality of Recovery 15 score (QoR-15) were used to evaluate the 
quality of recovery af ter surgery. PQRS was used at baseline (up to 14 days 
before surgery) and af ter surgery at minute 15 (T15), 40 (T40) and days 1 
(D1) and 3 (D3) to evaluate recovery in five domains: physiological (PD), no-
ciceptive (ND), emotive (ED), activities of daily living (AD) and cognition (CD). 
Recovery was defined as return to baseline values for all questions in each 
domain. The Mann-Whitney test, Chi-square or Fisher’s exact test were used 
for comparisons.
Results: Of 208 patients, 13% were considered FP. FP were older (p<0.001). 
FP had lower median QoR scores at D0 (118 vs. 123, p=0.003) but at D1 

scores were similar. For PD, the rate of recovery was similar in both groups at 
T15 and T40 but at D1 FP recovered less frequently (33% vs. 59%, p=0.012). 
FP recovered less frequently in ED at T15 (13% vs. 48%, p=0.001) and at T40 
(13% vs. 44%, p=0.002). Postoperative recovery at CD was better in FP at 
D1 (44% vs. 24%, p=0.023). Rates of recovery for AD were similar at all time 
frames.
Conclusion: Patient’s vulnerability and hence their postoperative recovery 
was evidenced by dif ferent rates of recovery in PQRS. FP patients had a 
worse health status as evidenced by QoR15 before surgery but this scale was 
not able to identify a poor quality of recovery in frail patients. 

01AP25-9
Comparison of the effect of propofol and sevoflurane on 
cytokine synthesis and hepatic histology in a porcine model 
of extensive (85%) liver resection 

Hernández I., Laso J., Lisbona C.J., Herrero M., Kharat H., Olmedilla L.
Hospital General Universitario Gregorio Marañón, Dept of Anaesthesiology & 
Intensive Care, Madrid, Spain

Background and Goal of Study: Extensive liver resections can cause an 
increase in portal pressure, a reduction of arterial flow, an inflammatory re-
sponse carried out by several cytokines (pro and anti-inflammatory), and 
histological changes that can bring to liver failure (SFSS, Small-for-size syn-
drome). Anesthetic drugs alter hepatic circulation and can modulate inflam-
matory reaction af ter liver surgery. This study aims to compare the ef fect of 
propofol vs. sevoflurane on cytokines synthesis and liver histology af ter ex-
tensive liver resection (85%).
Materials and methods: The study was conducted according to the European 
Regulation Authorities and was approved by the local Ethics Commit tee for 
Animal Experimentation. Ten Mini-pigs were randomized into two groups: five 
were anesthetized with propofol (group P) and the others with sevoflurane 
(group S); all were subjected to hepatectomy (85% of the liver). Data were 
collected at baseline (B) and half an hour af ter 85% resection (R). Data ana-
lyzed: 1) ar terial serum analysis: NO, IL1, IL2, IL4, IL6, IL8, IL10, VEGF, TNF; 
2) liver histology: analysis of hepatic damage, scored with 1 point per each 
item of significant liver injury (hemorrhage and congestion, portal and septal 
edema, endothelial cell detachment, necrosis and apoptosis). Data are ex-
pressed as median [interquartile range]. The statistical study was performed 
with U-Mann- Whitney using SPSS 21.
Results and discussion: Ar terial serum analysis: At B, there was no dif fer-
ence between groups. At R, data showed a significant increase in IL4 in S (P 
0.41 [0.37-0.42], S 0.54 [0.52-0.76], p=0.029) and also significant increase 
in IL8 in P (P 16.58 [10.23-26.68], S 6.39 [5.18-7.16, p=0.008). As IL4 has 
an anti-inflammatory ef fect, and IL8 has a pro-inflammatory ef fect, propofol 
could increase the liver injury. Liver histology: There was no dif ference be-
tween groups in B. Af ter 85% resection (R), data showed an overall increase 
in the points of the histological damage for propofol group (P 7 [4.75-9.25], S 
2 [1.25-2.75], p=0.029). 
Conclusion: Sevoflurane seems to at tenuate the inflammatory response, and 
reduce histological hepatic damage af ter an extended liver resection com-
pared with propofol, suggesting a protective ef fect that may reduce the inci-
dence of SFSS. 
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01AP25-10
Nociception level (NoL) index alteration af ter standardized 
nociceptive stimulus decreases with higher doses of 
remifentanil 

Julien M., Décary É., Issa R., Verdonck O., Fortier L.-P., Richebé P.
Maisonneuve-Rosemont Hospital, Dept of Anaesthesiology, Montréal, Canada

Background: Several indexes have been recently used to monitor noci-
ception intensity during general anesthesia (GA). The PMD-100 monitor 
(Medasense Biometrics, Israel) is a novel monitor of nociception, presenting 
the Nociception Level (NoL) Index. The NoL index is a multiparametric index 
derived from heart rate (HR), HR variability, plethysmograph wave amplitude, 
skin conductance and its fluctuations. This index ranges from 0 to 100, with 
lower value meaning lower pain intensity. We tested the NoL alteration dur-
ing a standardized noxious stimulus at various doses of remifentanil (RF) i.v. 
infusion, with the hypothesis that the higher the RF dose, the lower the NoL 
alteration.
Methods: 40 patients received desflurane-RF based GA with an epidural an-
algesia for laparotomy. A moderate noxious stimulus (electrical stimulation 
70mA, 100Hz, 30sec) was applied to the forearm of the patients at 4 RF doses 
varying from 0.005 to 0.15 µg·kg-1·min-1. For each RF dosage, the pre- and the 
post-stimulation NoL peak values and the dif ference (ΔNoL) were recorded 
and compared using a linear mixed ef fects model and CI of 95%. Study # 
NCT02602379.
Results: The pre stimulation NoL basal values ranged for 4.2 to 6.5 with no 
significant dif ference when RF infusion increased. 
The post stimulation values at RF doses of 0.005, 0.05, 0.1 and 0.15 µg·kg-

1·min-1 were, respectively, 38.3, 19.6, 9.8 and 12, showing statistical significant 
dif ference between 0.005 and 0.05 µg·kg-1·min-1 (p<0.0001) and between 
0.05 and 0.1 µg·kg-1·min-1 (p<0.01) but not at higher doses e.g. between 0.1 
and 0.15 µg·kg-1·min-1 (p=0.49). 
Accordingly, the ΔNoL was greater at 0.005 than at 0.05 µg·kg-1 

·min-1 (28.2 vs 10.7, p<0.0001) and at 0.05 than at 0.1 µg·kg-1·min-1(10.7 vs 
3.6, p<0.01) but showed no dif ference between 0.1 and 0.15 µg·kg-1·min-1

(3.6 vs 4.5, p=0.70).
Conclusion: When a patient is exposed to a standardized noxious stimula-
tion, NoL reaches higher peak values and shows greater alteration when the 
patient is receiving lower doses of RF. In this study, a plateau of minimal NoL 
variation was reached at 0.1 µg·kg-1·min-1 of RF. These results show great 
potential of the NoL index as a tool to monitor nociception intensity during 
anesthesia. However, further studies are needed to directly compare the NoL 
index with classical indicators of pain (such as HR and blood pressure) in 
its ability to bet ter guide intraoperative opioid administration and monitor the 
nociception level. 

01AP25-11
The risk factors of postoperative nausea and vomiting in female 
population undergoing thyroid or breast surgery in Taiwan 

Lee M.-Y.1, Lee S.-C.2, Wu Y.-H.3, Wang J.-D.2, Tseng C.-C.A.1

1National Cheng Kung Universit y Medical College and Hospital, Dept of 
Anaesthesiology, Tainan, Taiwan, Republic of China, 2National Cheng Kung 
Universit y Hospital, College of Medicine, Depar tment of Public Health, Tainan, 
Taiwan, Republic of China, 3Ditmanson Medical Foundation Chia-Yi Christian 
Hospital, Dept of Anaesthesiology, Chia-Yi, Taiwan, Republic of China

Background and Goal of Study: Female gender is the strongest patient-
specific predictor of Postoperative nausea and vomiting (PONV) (OR≈2.6). 
Clinically, we felt PONV was operation-field-specific, which pointed to the fact 
that certain operations are gender-specific. High incidence of PONV on wom-
en may mask the impact of operative fields. This study aims to clarify whether 
operation fields are one risk factor of PONV in women undergoing thyroid or 
breast surgery.
Materials and methods: Prospective observations of patients receiving 
general intubated anesthesia were made in Chia-Yi Christian Hospital. The 
participants included 294 women undergoing thyroid (n=199)or breast sur-
gery (n=95). The incidence of PONV was assessed. Risk factors, including 
age, BMI, operation time, opioid doses, anesthetic agent, smoking, history of 
PONV or carsick were explored using multiple LRA.
Results and discussion: The incidence of PONV in PACU and the day af ter 
operation was significantly higher in patients receiving breast surgery (62.1%) 
in comparison to those receiving thyroid surgery (46.2%, P=0.01) but was 

insignificant on multiple LRA. No significant dif ference was seen between 
PONV and any of the other factors (Table 1). Multiple LRA revealed that only 
longer operation time increased PONV by odds ratio of 2.48 (120-180 mins) 
and 5.31 (>180minutes).

 
Univariate 

Regression 
OR

95% CI p-value
Multivariate 
Regression 

OR
95% CI p-value

Thyroid vs. 
Breast 1.90 1.15 3.13 0.01* 1.43 0.83 2.48 0.20

Anesthesia 
duration 
<120min/
120-180min

2.34 1.36 4.03 0.002* 2.48 1.39 4.41 0.002*

<120min/ 
>180min 5.50 2.69 11.26 <0.001* 5.31 2.48 11.37 <.0.001*

Totol opioid 
<7.5 / 7.5-
15 mg

0.88 0.43 1.79 0.73 0.87 0.53 1.43 0.58

<7.5/ >15 
mg 0.81 0.39 1.65 0.55 1.07 0.52 2.18 0.86

PONV 
history (Yes/
no)

0.55 0.62 1.56 0.95 0.96 0.58 1.59 0.88

Current 
smoker 
(Yes/no)

1.14 0.48 2.73 0.77 0.99 0.38 2.56 0.99

[Table 1. Total PONV or Not]

Conclusion(s): This study confirmed that operation fields are not indepen-
dent risk factor of PONV in female patients. It was found that the operation time 
is the only risk factor for PONV incidence in female patients. In line with this 
finding, prophylactic antiemetic therapy for surgery on women with more than 
2 hours of operation time may be indicated.
References
1.Apfel, CC, Heidrich, FM, Jukar-Rao, et.al. Evidence-based analysis of risk 
factors for postoperative nausea and vomiting, Br J Anaesth 109:742-753, 
2012. 
2.Wu, YH, Sun, HS, Wang, ST, Tseng, A CC. Applicability of risk scores for 
postoperative nausea and vomiting in a Taiwanese population undergoing 
general anaesthesia. Anaesth Intensive Care 2015,43:473-478 

01AP25-12
Perioperative outcome in Myasthenic gravis’ patients under 
general anaesthesia - a 10 years study 

Amaral T., Lopes A., Fernandes J.
Centro Hospitalar São João, E.P.E, Dept of Anaesthesiology, Por to, Por tugal

Background and Goal of Study: Myasthenia gravis (MG) is a neuromuscu-
lar disease that leads to an abnormal response to neuromuscular blocking 
(NMB) agents1. 
The aim of this study was to evaluate the relation of NMB use with the clinical 
condition and postoperative outcomes of patients with MG.
Materials and methods: An observational retrospective study was conduct-
ed between May 2005 and August 2015. All patients in our institution with MG 
submit ted to general anaesthesia (GA) were included. Patient’s demograph-
ics and perioperative data were collected from medical records. Descriptive 
analysis was performed and the Mann-Whitney U test, Fischer’s exact test or 
Chi-square were used. Spearman’s correlation was performed. Dif ferences 
were considered significant when 
p<0.05.
Results and discussion: A total of 41 patients were included, corresponding 
to 51 surgeries under GA, of which 5 were intravenous anaesthesia. NMB 
were used in 60.8% of cases without relation with ASA (p=0.09) or MG’s stage 
(p=0.97). NMB’s drug dose weren’t influenced by MG’s stage (p=0.42) nei-
ther by the inhaled anaesthetic used (p=0.61). We found a relation between 
use of NMB and HLOS (p=0.004) and stay in ICU (p<0.001). 
However, the type of NMB drug didn’t show correlation with HLOS (p=0.62). 
Reversion of NMB was performed with: neostigmine 57.7%, sugamadex 
34.6% or both drugs 7.7%; the type drug used wasn’t associated with HLOS 
(p=0.08). Balanced GA were maintained with sevoflurane in 81.1% of cases 
and with desflurane in 18.9%. The inhaled anaesthetic used didn’t inter fere 
with the hospital length of stay (HLOS) (p=0.78). Duration of anaesthesia was 
116.1 minutes in mean, which was associated with longer HLOS (ρ=0.68, 
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p<0.001) and longer stay in ICU (ρ=0.7, p<0.001). The mean HLOS was 4.8 
days. During the study period 2 (3.9%) myasthenic crisis occurred, both af ter 
thymectomies under GA with NMB.
Conclusion(s): The NMB use didn’t depend on preoperative stage of disease. 
NMB option had postoperative implications namely longer HLOS and longer 
stay in ICU. That outcomes didn’t relate with NMB reversion drug used. Our 

results suggest that use of BMN should be judicious. Interestingly a higher 
duration of anaesthesia was associated with longer stay in ICU and HLOS. Our 
incidence of complications was low.
References: 
1. Thavasothy M, Hirsch N. Miasthenia gravis. Br J Anaesth. 2002 Vol 2; 3: 
88-90. 
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Materials and methods: Authors proceeded to a retrospective analysis of 
patients undergoing upper limb surgery in tertiary-care medical center’s am-
bulatory surgery unit (ASU) over one year (January to December 2014). Data 
collected from the ambulatory center’s database included demographic data, 
American Society of Anesthesiologists (ASA) physical status score, surgical 
procedure, type of anesthesia and duration of stay in phase I and II PACU. 
Statistical analysis was performed with SPSS22.0® (significant level α=0.05).
Results and discussion: During this period, 63 patients were submit ted to 
upper limb surgery in this ASU. Average age was 55 years and patients were 
predominantly male (n=40). Regarding ASA physical status score, 7 patients 
were classified as ASA III (11,1%), 48 as ASAII (76,2%) and 8 as ASA I(12,7%). 
The most common procedure was open palmar fasciectomy (n=20, 31,7%) 
and open carpal tunnel release surgery (n=9, 14,3%).
Concerning anesthetic technique, 39 patients were submit ted to GA, 20 un-
derwent ultrasound guided axillary brachial plexus block (US-AxBPB) and 
4 underwent local anesthesia performed by the surgeon plus light sedation 
(LA+S).
Average time of stay in phase I PACU and total time in PACU were shorter in 
the group of patients submit ted to US-AxPBP (97,8’‘ and 212,8’‘, respectively) 
when compared to patients ungergoing GA (152,4’‘ and 274,2’‘, respectively), 
p<0,05. The same was true when GA was compared with LA+S. The was no 
significant dif ference between duration of stay in the various phases of PACU 
when comparing US-AxPBP and LA+S.
No complications associated with the anesthetic technique were recorded.
Conclusion: Ultrasound guided axillary brachial plexus block for upper limb 
surgery in the ambulatory set ting seems to be associated with a significant 
reduction of the duration of stay in all phases of PACU when compared with 
general anesthesia. This technique seems to have a favorable safety profile. 

02AP01-3
Efficacy assessment of dif ferent doses of hyperbaric 
bupivacaine for transobturator tape surgery on an outpatient 
basis 

Pedro D., Sousa J., Marques C., Poeira R., Pinto J.
Centro Hospitalar de Lisboa Central, Dept of Anaesthesiology, Lisboa, 
Por tugal

Background and Goal of Study: Spinal anesthesia (SA) provides better pain 
control in the intra and postoperative period, reduces opioids consumption 
and side ef fects and avoids the need for general anesthesia. However the 
time associated with the regression of the spinal block may delay discharge 
under outpatient surgery (OS). For SA, Portuguese Association of Ambulatory 
Surgery recommends a dose of 7.5 mg hyperbaric bupivacaine. The SA with 
low dose is a promising alternative due to the unavailability of short acting 
local anesthetics in our country. 
To compare the ef fectiveness of dif ferent doses of bupivacaine in transobtura-
tor tape (TOT) surgery in OS. 
Materials and methods: Assessment of patients submit ted to TOT surgery 
under SA with hyperbaric bupivacaine on an outpatient basis during eigth 
months. The ef fectiveness was assessed by adequacy of blocking degree 
to surgery without the need for conversion to general anesthesia.The impact 
of dose in the block duration was determined by the delay until discharge to 
phase II recovery, which is also influenced by foley catheter and vaginal plug 
removal (1-3 hours af ter surgery, according to surgeon’s criteria). 
Results and discussion: 63 patients were submit ted to TOT surgery under 
SA, divided into three groups according to the administered dose: Group A 
- 5 mg (n= 8); Group B - > 5 to 7.5 mg (n = 28) and Group C - > 7.5 mg 
(maximum: 9mg; n = 26). There were no statistically significant dif ferences 
between groups in terms of clinical and demographic characteristics. The 
mean duration of anesthesia was 46 ± 12 minutes.SA was appropriate for 

02AP01-1
Ultrasonic assessment of phrenic nerve paralysis af ter 
interscalene block with ultrasound guidance versus 
neurostimulation 

Hamdi M., Klei F., Boughariou S., Massoud R., Boussofara M.
Trauma Care Center of Tunis, Dept of Anaesthesiology & Intensive Care, Tunis, 
Tunisia

Introduction: The aim of our study was to compare the interscalene block 
(ISB) performed under ultrasound versus nerve stimulation for shoulder ar-
throscopy, in terms of ef fectiveness and complications especially paralysis of 
the phrenic nerve assessed by ultrasound the diaphragm.
Materials and methods: We conducted a prospective randomized study in-
cluding 40 patients admit ted for shoulder arthroscopy. Patients were divided 
in the draw in 2 equal groups:
- Ultrasound group (GE): ISB was conducted under ultrasound guidance.
- Neurostimulation group (GN): ISB neurostimulation according to the tech-
nique of Winnie.
We excluded patients with a history of bronchopulmonary disease .We mea-
sured before the practice of BIS, SpO2 to the ambient air, the DEP and inspira-
tory thickness (EI) and expiratory (EE) of the diaphragm is then calculated the 
thickening fraction (EF) of the diaphragm to using the following formula: EF = 
(EI -EE) / EI. Measuring the thickness of the diaphragm was performed by an 
ultrasound probe with a planar-type Sonosite head, high-frequency (10 MHz) 
used in muscle mode in 2D mode and at a depth of 4 to 6 cm. the probe was 
placed perpendicularly in the frontal plane between the 8th and 9th intercostal 
space of the thorax hemi the same side as the member to operate. Statistical 
analysis was performed using SPSS 22 sof tware.
Results: Age(years) 39.7 ± 4.3in GEvs37.8 ± 6.8 GN(p=0.77); BMI(kg/m2): 
26.4 ± 1.4GEvs25.4 ± 1.7 GN(p=0.36); Duration of procedure of ISB(min) 6.7 
± 2.3GEvs 7.3 ± 3.6GN(p=0.023); number of at tempts: GE(23/20)GP(27/20) 
p=0.27; bupivacaine injected volume (ml) 19.6 ± 4.3 21.2 ± 3.6 0.17; The 
needle redirections Impact 1.6 (32/20) 1.5 (30/20) 0.6; The pain associated 
with the procedure (0-100): GE (17.5 ± 6) vsGN (28 ± 4)p= 0.029; The onset 
time of sensory block the axillary nerve (min): GE(14.1 ± 2.3) vsGN (17.6 ± 
3.9) p= 0.35; Onset of the motor block of the axillary nerve:GE (14.1 ± 2.3) 
vsGN (17.6 ± 3.9) p=0.35; The duration of the act: GE (54.6 ± 18.9) vs GN 
(61.2 ± 19.4) p=0,42;Patients satisfied:GE:17 vs 15 GN (p=0.21). We found 
no cases in the 2 groups, and in no time, the fall of EF <20%, PEF <80% 
theoretical value or SpO2 <95% The flow volume of the brachial artery was 
increased by 2 times to H2 and H6 af ter ISB in both groups.
Conclusion: Ultrasonography allows the realization of the BIS in a shorter 
time than neurostimulation. The paralysis of the phrenic nerve is a common 
complication of BIS without having a clinical impact on breathing. 

02AP01-2
Upper limb surgery in the ambulatory setting: anesthetic 
technic and recovery time 

Gouveia C., Simões Ferreira V., Bernardo A., Matos F.
Centro Hospitalar Lisboa Central, Dept of Anaesthesiology, Lisboa, Por tugal

Background and Goals: Upper limb surgery is an increasingly common pro-
cedure in the ambulatory set ting. General (GA) and regional (RA) anesthesia 
are both suitable for this type of surgery. Evidence suggests that RA is as-
sociated with reduction in opioid and antiemetic consumption, enhanced pain 
relief and shortened duration of stay in the postanesthesia care unit (PACU).
The goal of this study is to compare duration of stay in the PACU and dis-
charge times of patients undergoing upper limb surgery under GA and RA.
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the procedure in all patients receiving 5 mg of hyperbaric bupivacaine.There 
was one case of conversion to general anesthesia due to insuf ficient block, in 
group B (overall ef fectiveness of SB: 98.4 %).The average delay until phase I 
discharge was 168 ± 12 minutes and was lower in patients of Group A (125 
± 49min ; Group B: 181 ± 40 minutes ; Group C: 159 ± 41 min), although the 
dif ference have been on the threshold of statistical significance ( P = 0.06). 
There was a report of one complication, related to the surgical technique, that 
motivated the return to phase I recovery. 
Conclusion(s): SA performed with a dose of 5 mg hyperbaric bupivacaine 
seems to have similar ef ficacy when compared to higher doses in the TOT 
surgery, with lower phase I recovery discharge times. 

02AP01-4
Unanticipated hospital admission af ter ambulatory 
surgery - a tertiary care center’s experience 

Simoes Ferreira V., Gouveia C., Bernardo A., Matos F.
Centro Hospitalar de Lisboa Central, Dept of Anaesthesiology, Lisboa, 
Por tugal

Background and Goal of Study: Unanticipated hospital admission af ter am-
bulatory surgery is a clinical marker of the utmost importance of ten used to 
monitor the quality of care of ambulatory surgery units (ASU).
The main goal of this study is to determine the unanticipated hospital admis-
sion rate af ter ambulatory surgery in our tertiary-care center’s ASU, to define 
the main causes of admission and identify associated factors. 
Materials and methods: Authors proceeded to a retrospective analysis of the 
first 30 days of the postoperative period of all patients submit ted to surgical 
procedures in the center’s ASU during one-year period (January to December 
2014). 
Results and discussion: During this period, 1169 patients underwent am-
bulatory surgical procedures requiring anesthesia. Hospital admission rate 
in the first 30 days af ter surgery was 1,4% (n=24). Of these, 10 cases were 
admissions in the immediate postoperative period.
Average age was 44 years and patients were predominantly female (n=15), 
ASA physical score grade II (n=20) and were submit ted to general anesthesia 
(n=17).
Reasons for unanticipated admission for these 24 patients were classified in 
5 categories: surgical (n=15), medical (n=5), anesthetic (n=2) and other rea-
sons (n=2).
Bleeding was the main surgical reason for admission and worsening of preex-
isting disease was the main medical one. Anesthesia related admissions were 
linked to drug anaphylaxis in patients with no prior history of drug allergies.
Procedure duration was over 3 hours in 4 of these cases and was the cause 
of 1 admission. Procedure ending time af ter 3pm was observed in 5 cases 
but in neither of them was the cause of admission. Most patients admit ted 
underwent general surgery procedures (n=18).
In this 30 day postoperative period, 76 patients visited the emergency room 
(ER) but were not admit ted to the hospital. Most of these patients went to ER 
for minor surgical complications (n=32), for follow-up surgical consultation 
(n=13) and for decompensation of preexisting medical conditions (n=24).
Conclusion: Reducing unanticipated hospital admissions following ambula-
tory surgery can only be met by periodic analysis of each centers context and 
limitations. These are essential to maintain high quality and safety standards. 

02AP01-5
Spinal versus general anesthesia in outpatient transobturator 
tape surgery 

Marques C., Pedro D., Sousa J., Poeira R., Pinto J.
Centro Hospitalar Lisboa Central, Dept of Anaesthesiology, Lisboa, Por tugal

Background and Goal of Study: Outpatient surgery (OS) has grown expo-
nentially, not only because it has advantages for the hospital, but also be-
cause it confers benefits and greater patient satisfaction, keeping safety and 
quality of care.
The progressive aging of the population and the increasing prevalence of 
obesity in Portugal do predict an increase of patients with multiple comorbidi-
ties proposed for OS, which may benefit from a regional technique. However, 
there are no studies assessing the ef fectiveness of dif ferent anesthetic tech-
niques for transobturator tape surgery (TOT) in OS .

Materials and methods: Assessment study of patients undergoing TOT on 
an outpatient basis in a 8 month period. Demographic data, duration of an-
esthesia and primary recovery room, as well as events that increased them, 
were recorded.
Results and discussion: 118 patients were evaluated and divided into 2 
groups according to the anesthetic technique: Group A (N = 62) - spinal an-
esthesia (SA) and Group B (N = 56) - balanced general anesthesia (BGA). In 
respect to demographic characteristics there was a higher prevalence of SA in 
ASA III (P = 0.015) and obese patients (P = 0.005). There was one insuf ficient 
SA case with a dose of 7.5 mg, converted to BGA and recorded as such.
There were no other statistically significant dif ferences between groups in 
terms of clinical and demographic characteristics.
The mean duration of anesthesia was 44 ± 11 min.
The average delay until discharge from primary recovery was 158 ± 40 min, 
being significantly lower in Group B (P = 0.018).
The discharge from primary recovery depended on the fulfillment of the White 
criteria and on the foley catheter and vaginal plug removal (1-3 hours post-
surgery, according to surgeon indication).
Although the time for motor blockade reversal has not been evaluated, its 
persistence may have justified the dif ference between groups.
In post hoc analysis of the administrated doses of hyperbaric bupivacaine in 
Group A, it was found that the increase of recovery time wasn’t verified with 
doses of 5 mg (125±49 min). There were two events that prolonged primary 
recovery times: active bleeding in a patient of Group A and nausea and vomit-
ing in a patient of Group B. 
Conclusion: Patients undergoing TOT under SA had significantly higher re-
covery times compared with patients submit ted to BGA. However, this dif fer-
ence was not seen with a dose of 5 mg hyperbaric bupivacaine. 

02AP01-6
Predictors of desaturation during procedural sedation: 
a retrospective cohort study 

Thiel B.1, Kraima R.A.1, Klok S.1, Schrier R.M.2, Godfried M.B.1

1OLVG Hospital, Dept of Anaesthesiology, Amsterdam, Netherlands, 
2Universit y Medical Center Leiden, Dept of Anaesthesiology, Leiden, 
Netherlands

Background and Goal: Since the last decade, procedural sedation and anal-
gesia (PSA) has increased exponentially along with the introduction of com-
plex therapeutically and diagnostic procedures outside the operating room. 
In addition, more patients with significant co-morbidity received PSA in the 
outpatient set ting (Karamnov et al 2014). Current research demonstrated two 
general factors that cause hypoxemia during PSA. Firstly, patient-related fac-
tors e.g. BMI and ASA classification. Secondly, the type of procedure. We 
hypothesized that, next to obesity and a higher ASA classification, the site 
of intervention is a predictor of desaturation during PSA. The goal of this ret-
rospective study was to identify therapeutically and diagnostic interventions 
which are performed with PSA and were associated with desaturation. 
Methods: We included patients older than 18 years who received elective 
procedural sedation in the outpatient department between January 2011 and 
December 2013 in a single centre retrospective cohort study. The primary 
endpoint was desaturation defined for at least one minute SpO2 below 90%. 
We compared desaturation between patients undergoing PSA for endobron-
chial procedures (EB), in airway (IA) procedures and not in airway (NIA) pro-
cedures by calculating absolute risk dif ferences (ARD). Confounding was cor-
rected for with logistic regression. 
Results: The total cohort consists of 2328 patients. Desaturation occurred in 
all 3 groups; the EB (n165) 58 (35%), IA (n1382) 207 (15%) , NIA (n781) 108 
(14%). The absolute risk dif ference in desaturation between EB procedures 
and IA procedures is 20% (95%CI 13% to 28%). The absolute risk dif ference 
in desaturation between EB procedures and NIA procedures is 21% (95%CI 
14% to 29%). The absolute risk dif ference between IA procedures and NIA is 
1.2% (95%CI -2.0% to 4.1%). Compared to EB procedures the adjusted odds 
ratio of desaturation during IA procedures and NIA procedures are respec-
tively 0.320 (95%CI 0.224 to 0.455) and 0.307 (95%CI 0.210 to 0.450) 
Conclusion: In this present study the site of intervention, especially endo-
bronchial procedures, demonstrates to be an independent predictor for de-
saturation with a SpO2 <90% and a duration of more than one minute during 
procedural sedation.
Reference: 
Karamnov S, Sarkisian N, Grammer R, Gross WL, Urman RD: Analysis 
of Adverse Events Associated With Adult Moderate Procedural Sedation 
Outside the Operating Room. J Patient Saf 2014. 
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02AP01-7
Comparison of spraying and nebulized lidocaine in patients 
undergoing esophago-gastro-duodenoscopy 

Noitasaeng P.1, Vichitvejpaisal P.1, Siriyuyuen U.2, Jaiyen T.1, Siriwongsa S.3

1Mahidol Universit y, Dept of Anaesthesiology, Bangkok, Thailand, 2Mahidol 
Universit y, Depar tment of Medicine, Bangkok, Thailand, 3Mahidol Universit y, 
Depar tment of Perioperative Nursing, Bangkok, Thailand

Background and Goal of Study: Esophago-gastro-duodenoscopy (EGD) is 
performed under the topical anesthesia of the pharynx either with 2% viscous 
or 10% liquid lidocaine because it yields a rapid onset with highly safety mar-
gin. However, spraying lidocaine was stated to be an annoying maneuver to 
the patients. While nebulized lidocaine appeared to be ef ficient to suppress 
the gag and cough reflex as in airway anesthesia. We compare the ef fective-
ness of spraying and nebulized lidocaine for patients undergoing EGD. 
Materials and methods: This study has been approved by Siriraj Institutional 
Review Board, and a writ ten informed consent was obtained from all sub-
jects. A total of 110 patients undergoing elective EGD, with neither history 
of lidocaine intolerance nor irritable airways due to smoking, COPD, upper 
respiratory infection, asthma as well as cardiac and pulmonary diseases and 
allergy to lidocaine, were included in the study. All patients were randomized 
into two groups: A-spraying lidocaine 5 puf fs (10mg/puf f) were administered 
4 times at 5-minute interval, up to the total dose of 200mg; and B-nebulized 
lidocaine 250mg were administered via a nebulization kit with oxygen face 
mask of 7 LPM for 15 minutes prior to the commence of EGD. The procedure 
was performed by the same board-certified endoscopist. The co-researcher 
who was blinded to the lidocaine administration technique, assessed the 
ease of esophageal instrumentation as dif ficult, poor, fair or excellent. Both 
the endoscopist and the patients expressed their satisfaction by using the 
Numerical Rating Scale. The data expressed as mean and standard deviation. 
P <0.05 with 95% confidence interval was considered statistically significant 
dif ference.
Results and discussion: The spraying lidocaine seemed to be a practical 
maneuver for the endoscopist to deal with the patients during the procedure. 
However, nebulized lidocaine was well-accepted, since the technique familiar-
izes as the way of oxygen administration via face mask. 
Conclusion(s): The endoscopist expressed her approval in spraying lido-
caine in terms of less time to start the procedure, ease for instrumentation, 
less gag reflex during the procedure, less presence of hypersecretion and 
smooth operation. However, participants showed in favor of nebulized lido-
caine administration. 

02AP01-8
Do we use too much propofol for sedation in colonoscopy? 
Observational study with SedLine monitor 

Kara D.1, Demir A.1, Saylan A.1, Karadeniz U.1, Fet tah A.2, Tezcan B.1

1Turkiye Yuksek Ihtisas Training and Research Hospital, Dept of 
Anaesthesiology & Intensive Care, Ankara, Turkey, 2Erzurum Regional Training 
and Research Hospital, Pediatrics Clinic, Erzurum, Turkey

Background and Goal of Study: Propofol and midazolam are popular seda-
tive drugs in colonoscopy. Our aim is to observe the depth and duration of 
sedation propofol-fentanyl and midazolam-fentanyl based sedation in pa-
tients undergoing colonoscopy using an electroencephalogram (EEG) based 
SEDLine monitor(Sedline Inc., San Diego, CA).
Materials and methods: Af ter obtained ethical council approval, 108 con-
senting adults studied in this non-randomized, prospective, observational re-
search. Patients with ASA class I-II-III, aged between 18-80 years, who under-
went colonoscopy with propofol-fentanyl (GroupP) (0,5-3 mg/kg-1µg/kg) or 
midazolam-fentanyl (Group M)(0,03-0,3 mg/kg-1µg/kg) sedation, were includ-
ed. We prefer to use midazolam based sedation for comorbid patients,whereas 
for others propofol, in our routine clinical practice. Demographic variables, 
depth of sedation and recovery times were recorded. Sedation was adminis-
tered by anesthetists, who were blinded to patient state index (PSI). The depth 
of sedation was measured and recorded with EEG based SEDLine monitor. 
PSI values at colonoscope insertion, removal, and at return of verbal respon-
siveness af ter colonoscope withdrawal were documented. Sedation spectrum 
was retrieved from the data stored on SEDLine monitor.
Results and discussion: Patients in Group P were younger (p<0.0001) and 
has lower ASA scores (p=0.02) than Group M patients. Group P patients ex-
perienced significantly deeper degrees of sedation at all times and longer 

sedation and recovery times (p<0.0001 and p=0.01). Group P patients were 
more deeply sedated and had lower PSI values in the 5th minute (p<0.0001) 
and lower PSI scores af ter recovery(p<0.0001). In Group M, who had more 
comorbidity, had more stable PSI values. Also, their sedation levels were 
closer to normal sedation levels.
Conclusion(s): This study is the first study so far regarding SEDline moni-
toring in Turkey. We realized that when used the clinical signs for sedation, 
propofol was excessively used more than necessity. In literature, midazolam 
is associated with delayed discharge and decreased patient satisfaction. 
Propofol provides better patient satisfaction, although its overdose is more 
common. EEG based monitorization can lead to more objective, uncompli-
cated and tolerable sedation. Consequential lighter titrations of sedative drugs 
may result in improved patient care such as lowering risk of aspiration, hypo-
tension, delayed discharge. 

02AP01-9
Sedation in ALS patient with dexmedetomidine for gastrostomy 

Nina N., Puchol Castillo J.T., Córdova C., Martinez A.A., Carrera J.
Hospital Doctor Peset, Dept of Anaesthesiology, Valencia, Spain

Background: Amyotrophic Lateral Sclerosis(ALS) is a neurodegenerative dis-
ease that causes progressive weakness and wasting of muscles. It af fects 
mostly males, a shows a survival of 3-5 years. One variation is progressive 
bulbar palsy with symptoms including dif ficulty swallowing, loss of speech, 
weakness and atrophy of facial muscles and tongue 1. dexmedetomidine, an 
alpha 2-agonist, has sedative and analgesic ef fects sparing respiratory drive2. 
We report the case of a patient with end stage bulbar type ALS requiring gas-
trostomy as a palliative measure, under moderate sedation.
Case report: 80 year old woman with advanced bulbar palsy due to ALS 
was scheduled for gastrostomy, which requires sedation technique due to 
previous intolerance. Patient was found not suited for tracheostomy nor non-
invasive ventilation.Af ter obtaining informed consent, we proceeded to basic 
vital signs monitoring and management with VK 50% O2 (SV: FC: 85lpm, TA: 
110/70, SatO2: 96%). Af terwards an initial slow bolus of dexmedetomidine 0.5 
ug / kg was administered in 10 minutes followed by an infusion of 0,7 ug / kg / 
hr. An additional 10mg of propofol iv was administered to begin the procedure 
an perfusion was increased to 1 ug / kg / hr to achieve a moderated level of 
sedation without significant hemodynamic changes nor any type of ventilatory 
depression. Patient was fit af ter gastrostomy and could be discharged to the 
ward af ter 1 hour at the postoperative recovery unit.
Discussion: In ALS patients, there is a reduced capacity of the respiratory 
muscles and cough reflexes are similarly af fected. In this case in order not to 
use the usual sedative because of the risk of further respiratory depression we 
chose dexmedetomidine because of its ability to provide both sedation and 
analgesia while preserving ventilatory function. 
References: 
1. Jerry Morris, Amyotrophic Lateral Sclerosis and Related Motor Neuron 
Diseases: An Overview. The Neurodiagnostic Journal, Volume 55, Issue 3, 
sep 2015. 
2. Coursin, Dexmedetomidine, Currente Opinion in Critical Care. August 
2001. Vol 7 - Issue 4: pp 221 - 226 
Learning points: The aim of sedation in bulbar ALS patient is to avoid respira-
tory depression.
Dexmedetomidine is a hypnotic that preserves the ventilatory function. 

02AP01-10
Comparison between single dose paravertebral block and 
thoracic epidural block for breast surgeries: a prospective 
randomized study 

Pai V.K., Singh A.P., Singh D.K., Dhar M.
Institute of Medical Sciences, Banaras Hindu Universit y, Dept of 
Anaesthesiology, Varanasi, India

Background and Goal of Study: Both paravertebral block (PVB) and tho-
racic epidural block (TEB) are established techniques for post-operative pain 
relief in thoracic and breast surgeries. Breast surgeries are associated with 
post-operative pain, nausea and vomiting. With medical advances and rise in 
ambulatory surgeries there is a growing interest towards regional anaesthesia 
for breast surgeries. Our study compares two known regional techniques with 
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sedation as the sole anaesthetic plan for benign breast surgeries in terms of 
intraoperative haemodynamics, post-operative pain, side ef fects and patient 
satisfaction.
Materials and methods: Af ter ethical commit tee approval, 80 patients sched-
uled for unilateral simple mastectomy were randomized to receive either TEB 
or PVB. The anaesthetic and analgesic protocols were similar in both groups. 
Patients in each group received 15 ml of 0.5% Bupivacaine either in the tho-
racic paravertebral region or thoracic epidural region. The primary endpoint 
consisted to measure the frequency of hypotension episodes defined by 
a mean arterial pressure (MAP) less than 60 mmHg or a decrease in MAP 
greater than 20% when compared with the preoperative value. Secondary 
endpoints evaluated the amount of intraoperative fluid administration, the use 
of vasopressor drugs, the analgesic ef ficacy assessed by the visual analogue 
scale (VAS), any postoperative events such as PONV, shivering or respiratory 
complications.
Results and discussion: As compared to the PVB group the TEB group 
showed significant decrease in both mean blood pressure and heart rate dur-
ing most of the intraoperative period. The intraoperative fluid consumption 
was higher in the TEB group as compared to the PVB group. In Group TEB 
25% (10/40) patients required vasopressors as compared to 10% (4/40) in 
Group PVB. The total rescue analgesic consumption between the two groups 
were comparable. Postoperative VAS between the studied groups was similar. 
Postoperative events in both the groups were comparable.
Conclusion(s): Single injection PVB and TEB had similar quality of surgical 
anaesthesia, post-operative pain relief and patient satisfaction however PVB 
had better hemodynamic stability than TEB in patients undergoing breast sur-
geries. Further data and studies will be required to confirm this preliminary 
study. 

02AP01-11
External validation of a predictive model of acute postoperative 
pain at home af ter ambulatory surgery 

Stessel B.1, Joosten E.A.2, Fiddelers A.A.2, Van Kuijk S.M.J.3, Buhre W.F.F.A.2, 
Gramke H.-F.2

1Jessa Hospital, Dept of Anaesthesiology & Intensive Care, Hasselt, Belgium, 
2Maastricht Universit y Medical Center MUMC, Dept of Anaesthesiology, 
Maastricht, Netherlands, 3Maastricht Universit y Medical Center MUMC, 
Clinical Epidemiology and Medical Technology Assessment, Maastricht, 
Netherlands

Background and Goal of the Study: A prediction model to pre-operatively 
detect those patients at risk for moderate to severe acute postoperative pain 
(APSP) af ter ambulatory surgery has been described 1. Before consider-
ing use and implementation of this prediction model, the generalizability of 
the model needs to be evaluated in a new population by external validation. 
Hence, the aim of our study was to externally validate this model. 
Methods: Elective patients scheduled for day surgery were prospectively 
enrolled from November 2008 to April 2010. Outcome parameters were mea-
sured by using questionnaire packages at two time points: one week preop-
eratively and four days postoperatively. For each individual in our cohort, the 
predicted probability of moderate to severe APSP, defined as NRS > 4, was 
computed using the regression coef ficients (i.e. the natural logarithm of the 
odds ratios) of the model presented by Gramke et al. (1). Model discrimination 
was tested by determining the area under the receiver operating characteristic 
curve (AUC). Model calibration was tested by an inspection of the calibration 
plot. 
Results and discussion: A total of 1118 patients were included. Overall, the 
baseline characteristics of the derivation and the validation cohorts were simi-
lar. The AUC for the original model was 0.82 in the derivation dataset and 0.71 
in our validation dataset. The calibration plot of this model shows a risk predic-
tion that is too extreme, i.e. an underestimation of the predicted low risks and 
a distinct overestimation of the predicted high risks (Figure). 
Conclusion: We could not externally validate the use of the prediction model 
of Gramke et al. (1) on our cohort of outpatients since both discrimination and 
calibration were less than expected. 

[Calibration line of the prediction model]

References: 
1. Gramke HF, de Rijke JM, van Kleef M, et al. Predictive factors of 
postoperative pain af ter day-case surgery. The Clinical journal of pain. Jul-
Aug 2009;25(6):455-460. 

02AP02-1
A novel nasal CPAP mask assembly maintained spontaneous 
respiration and improved oxygenation in a morbidly obese 
patient with OSA, dif ficult airway and severe cardiopulmonary 
diseases under MAC during cystoscopy 

Veskler B., Zarchin A., Bernheim G., Barsoum S., Tse J.
Rutgers Rober t Wood Johnson Medical School, Dept of Anaesthesiology, 
New Brunswick, United States

Background: Patients of ten receive IV sedation and O2 via a nasal cannula 
(NC) during monitored anaesthesia care (MAC). Over-sedation or airway ob-
struction may cause severe desaturation, especially in obese patients with 
obstructive sleep apnea (OSA). A simple nasal CPAP mask assembly has 
been shown to maintain spontaneous respiration and improve oxygenation 
in deeply sedated OSA patients.1-3 We report its use in a morbidly obese OSA 
patient with dif ficult airway and severe cardiopulmonary diseases during cys-
toscopy. 
Case report: A 37 y/o morbidly obese male (BMI 62 kg/m2) with Class IV 
airway, OSA, pulmonary HTN, CHF, CAD, COPD/asthma requiring home NC 
O2 (4 L/min)presented for cystoscopy, utereroscopy and laser lithotripsy for 
urethral stone. Due to patient’s severe cardiopulmonary diseases and physi-
cal habitus, the procedure was to proceed under MAC with dif ficult airway 
intubation equipment standby. His O2 saturation (Sat) was 87% with NC 4 L O2/
min and would decrease with any change from sit ting position. 
With patient lying supine, an infant mask with fully inflated air cushion was 
placed over his nose and secured with head straps and connected to anaes-
thesia breathing circuit/machine with 12 L/min O2 and 5-6 cm H2O CPAP. His 
O2 Sat increased to 92%. 
He then received midazolam (2 mg) and fentanyl (50 mcg x 2). During the fol-
lowing 2 ½ hour procedure, he was maintained on conscious sedation titrated 
with ketamine (total 80 mg), dexmedetomidine (total 139 mcg) and a propofol 
infusion (40 mcg/kg/min for 25 min). He also received IV acetaminophen (1 g). 
He maintained spontaneous respiration and his O2 Sat mid 80’s%. He tolerat-
ed the procedure well without any complication. He was doing well with facial 
CPAP in the PACU. He was elated that endotracheal intubation was avoided 
and gave consent for photography and case report. 
Af ter a brief period on facial CPAP, he received his routine NC O2 supplement. 
He was discharged home without any problem. 
Discussion: This simple nasal CPAP assembly maintained spontaneous res-
piration and prevented severe desaturation in a morbidly obese patient with a 
dif ficult airway, OSA and severe cardiopulmonary diseases under procedure 
sedation. It may improve patient safety. 
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References: 
1. www.tsemask.com; 
2. SAMBA 28th AM, 2013;
3. IARS AM: MCC1080, 2015 
Learning points: How to prepare a nasal mask assembly and how to provide 
CPAP in obese OSA patients and assisted nasal ventilation in deeply sedated 
patients with airway obstruction. 

02AP02-2
Comparison of propofol/ketamine and propofol/alfentanil 
combinations on sedation for upper gastrointestinal system 
endoscopy in morbidly obese patients 

Kilic E.1, Demiriz B.2, Isikay N.1, Yildirim A.E.3, Can S.4, Basmaci C.5

1Sehitkamil Goverment Hospital, Dept of Anaesthesiology & Intensive 
Care, Gaziantep, Turkey, 2Sehitkamil Goverment Hospital, Dept of Surgery, 
Gaziantep, Turkey, 3Gaziantep Universit y, Gastroenterology, Gaziantep, 
Turkey, 4Nizip Goverment Hospital, Dept of Anaesthesiology & Intensive 
Care, Gaziantep, Turkey, 5Ersin Aslan Goverment Hospital, Internal Medicine, 
Gaziantep, Turkey

Background and Goal of Study: Propofol sedation is the most commonly 
used technique for upper gastrointestinal endoscopy in morbidly obese pa-
tients (UGEMOP). Our aim with this study is to observe ef fects of ketamine 
propofol and alfentanil propofol on sedation in UGEMOP.
Materials and methods: 52 patients were included in the study. Subjects 
were divided into two groups: Alfentanil 10 µg/kg IV (Group A; n=26) and 
ketamine 0.5 mg/kg IV (Group K; n=26). Each patient was administered 0.7 
mg/kg IV propofol for induction. If needed, patients were also administered 
additional dose of IV propofol. Total propofol consumption, Aldtrete scores 
at 5 minutes and at 10 minutes af ter the procedure, practitioner and patient 
satisfaction scores as well as side ef fects like bradycardia, hypotension were 
all recorded.
Results and discussion: Sedation initial time and duration were both sig-
nificantly shorter in Group A (2.1±0.1 min, 3.1±0.1 min [p<0.05]; 10.9±0.9 
min, 12.5±1.2 min [p<0.05] ). Time for modified Aldrete score to reach 5 was 
significantly longer in Group K (7.5±0.7 min, 8.3±0.7 min [p<0.05]). Total 
propofol consumption was significantly lower in Group A (102.8±8.8 mg, 
128.6±7.4 [p<0.05]). 
Conclusion(s): We’ve observed that both propofol/alfentanil and propo-
fol/ketamine combinations provide appropriate hypnosis and analgesia at 
UGEMOP. However, propofol consumption was significantly more in propofol/
ketamine combination.
References: 
1. Küper MA, Krat t T, Kramer KM et.al. Ef fort, safety, and findings of routine 
preoperative endoscopic evaluation of morbidly obese patients undergoing 
bariatric surgery. Surg Endosc. 2010; 24(8): 1996-2001.
2. Madan AK, Tichansky DS, Isom J et.al. Monitored anesthesia care with 
propofol versus surgeon-monitored sedation with benzodiazepines and 
narcotics for preoperative endoscopy in the morbidly obese. Obes Surg. 
2008; 18: 545-8.
3. Eberl S, Polderman JA, Preckel B, Kalkman CJ, Fockens P, Hollmann 
MW. Is “really conscious” sedation with solely an opioid an alternative to 
every day used sedation regimes for colonoscopies in a teaching hospital? 
Midazolam/fentanyl, propofol/alfentanil, or alfentanil only for colonoscopy: 
a randomized trial. Tech Coloproctol. 2014 Aug;18(8):745-52. 

02AP02-3
Impact of the additive ketamine or fentanyl on quality of 
sedation in endoscopic ultrasonography with propofol 

Daskaya H., Uysal H., Yılmaz İnal F., Esen A., Karaarslan K.
Bezmialem Foundation Universit y, Dept of Anaesthesiology & Intensive Care, 
Istanbul, Turkey

Background and Goal of Study: Application of the endoscopic procedures 
under anesthesia was increased according to improve patients comfort and 
satisfaction. Various medical combinations are used for this manner. Here in 
this study, we aimed to compare the quality of sedation on endoscopic ultra-
sonography (EUS) application with propofol- fentanyl and propofol- ketamin 
combination. 
Materials and methods: Ninety patients with scheduled EUS were enrolled 
to study. Af ter premedication, sedation anesthesia was performed with 1,5 
mg.kg-1 Propofol, 1 mg.kg-1 Ketamin in Group K and 1,5 mg.kg-1 Propofol, 1 
mcg.kg-1 Fentanil in Grup F. In the situation of inadequate anesthesia, additive 
0,2 mg/kg Propofol was performed. Richmond Agitation Score (RAS), hear 
rate (HR), mean systolic-diastolic blood pressure, peripheral oxygen satura-
tion (SpO2), duration of procedure and used propofol doses were recorded. 
Nausea and vomiting, Numeric Rank Score, visual analog scale (VAS) and 
Aldrete score were recorded postoperatively. The satisfaction of doctor and 
patients were scored between 0-4.
Results and discussion: Total used propofol dose and PACU discharge time 
were significantly lower in Group F (p<0.001). Intraoperative HR and TA were 
more stable in Group F rather than Group K (p:0.002) however intraoperative 
SpO2 levels were similar between groups. HR, TA at the entrance of PACU 
and PACU discharge time was significantly increased in Group K (p<0.001). 
Patients satisfaction was significantly improved in Group F (p:0.01) but no dif-
ference was found for doctor’s satisfaction.
Conclusion(s): Propofol- Fentanyl combination is found to be more comfort-
able in esophageal, gastric and pancreaticobilier EUS application especially in 
advanced age and the presence of concomitant disease rather than propofol- 
ketamin combination.
References: 
1. John K Triantafillidis, Emmanuel Merikas, Dimitrios Nikolakis, Apostolos 
E Papalois. Sedation in gastrointestinal endoscopy: Current issues. World J 
Gastroenterol 2013 January 28; 19(4): 463-481
2. Saurabh Sethi, Vaibhav Wadhwa, Adarsh Thaker et. all. Propofol versus 
traditional sedative agents for advanced endoscopic procedures: A meta-
analysis. Digestive Endoscopy 2013; doi: 10.1111/den.12219

02AP02-4
Midazolam and opioids dosing strategies in gastrointestinal 
endoscopies - approach by response surface model 

Liou J.-Y.L.1, Ting C.-K.2, Tsou M.-Y.1

1Taipei Veterans General Hospital, Dept of Anaesthesiology, Taipei, Taiwan, 
Republic of China, 2Taipei Veterans General Hospital and National Yang-Ming 
Universit y, Dept of Anaesthesiology, Taipei, Taiwan, Republic of China

Background and Goal of Study: Classical midazolam-opioid combination for 
gastrointestinal endoscopy sedation has been adopted for decades. Dosing 
regimens have been studied but mainly involves initial boluses only. We in-
tend to use a sophisticated pharmacodynamic tool, response surface model 
(RSM), to simulate sedation using dif ferent regimens. RSM can predict pa-
tient’s response during dif ferent phases of examination and predict patient’s 
wake-up time with precision, which will aid physicians in guiding their dosing 
strategy and timing.
Materials and methods: The first step is to develop the full Greco RSMs. They 
are constructed using 33 patients who received esophagogastroduodenos-
copy (EGD) and colonoscopy as a single-staged procedure using midazolam 
and alfentanil. The examination was divided into three phases: EGD, colo-
noscopy and intersession (the time lapse between procedures). Observer’s 
Assessment of Alertness Score (OAA/S) is used to assess patient response. 
Step two involves simulating of six regimens with dif ferent characteristics us-
ing the RSMs: midazolam only, balanced midazolam and opioids, high dose 
opioids and midazolam, low dose midazolam with high dose opioids, high 
dose midazolam and low dose opioids, and finally midazolam with continuous 
opioid infusion. Loss of response at 95% probability for adequate anesthesia 
and return of consciousness at 50% probability was selected for simulation 
purposes. 
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Results and discussion: Average age of the patient population is 49.3. Mean 
BMI is 21.9 ± 2.3 kg/m2. 56.7% were females and none received prior ab-
dominal surgery. The cecal intubation rate was 100%. Only one patient (3%) 
developed temporary hypoxemia which was promptly managed with simple 
measures. The full Greco RSMs are developed for each of the phases and 
showed significant synergy between midazolam and alfentanil. The balanced 
midazolam and opioid combination provided adequate anesthesia and most 
rapid return of consciousness. The awakening time from the final bolus of 
medication was 7.4 min during EGD and colonoscopy stimulation, and 9.1 
min during EGD simulation. 
Conclusion(s): Simulation of regimens with dif ferent characteristics gives in-
sights on dosing strategies. We believe with the aid of our response surface 
model, we can demonstrate that with the correct dosing strategies, midazol-
am and opioids can achieve adequate sedation and rapid recovery. 

02AP02-5
Effects of anesthetic drugs on otoacoustic emissions: 
experimental study 

Daskaya H.1, Sütaş Bozkurt P.2, Dogan R.3, Gedik O.4, Güngör G.2, 
Salihoglu Z.2

1Bezmialem Vakif Universit y, Dept of Anaesthesiology & Intensive Care, 
Istanbul, Turkey, 2Istanbul Universit y, Dept of Anaesthesiology & Intensive 
Care, Istanbul, Turkey, 3Bezmialem Vakif Universit y, Dept of Surgery, Istanbul, 
Turkey, 4Bezmialem Vakif Universit y, Research and Development Depar tment, 
Istanbul, Turkey

Background and Goal of Study: Otoacoustic emission (OAEs) measure-
ments become widely used in new-born hearing screening and audiologic 
evaluation (1). The aim of this study is to find out the ef fects of ketamine, mid-
azolam and dexmedetomidine on OAEs in order to define the best sedative 
agent during OAE measurements.
Materials and methods: Sixteen healthy adult Wistar Albino rats included 
in the study following Local Animal Ethics Commit tee approval. All rats had 
undergone an otoscopic ear evaluation before experiment. Rats were divided 
into 3 groups, Group Ketamine (Group K, n=6), Group Midazolam (Group M, 
n= 5) and Group Dexmedetomidine (Group=D, n= 5,). All rats received in-
traperitoneal Xylazine 10mg/kg. Group K received 90mg/kg Ketamine,Group 
M had Midazolam 5 mg/kg and Group D was given Dexmedetomidine 50µg/
kg intraperitoneally. SpO2, heart rate (HR) and noninvasive blood pressure 
(AP) were monitored. When adequate sedation achieved (approx. 5 min) rats 
were taken into the sound isolated room and distortion product otoacoustic 
emissions (DPOAEs) were measured at 3-12 kHz levels at each ear (Group K 
n=12, Group M n=10, Group D n=10) 
Results and discussion: AP were significantly lower in Group M (MeanAP 
95.8±32.7 mmHg) and Group D (MeanAP 48±4.55 mmHg) whereas Group 
K had a higher MeanAP (118.7±28.2 mmHg) (p<0.05). HR and SpO2 were 
similar in all groups (p>0.05). DPOAEs were measurable at all kHz levels in all 
groups, measurement of one ear in Group D was neglected while the DPOAE 
measurement was less than 6 dB SPL of Signal/Noise ratio ( Group D DPOAEs 
n=9). When comparisons between groups were performed there was a sta-
tistical dif ference only in 3 kHz level (p<0.05). There was no dif ference be-
tween groups at 4-12 kHz DPOAEs measurements. 
Conclusion(s): During OAE measurements some patients may require seda-
tion and anesthesia. In order to neglect the drug ef fects on measurements 
through systemic or direct ef fects best agents should be defined. Three seda-
tive drugs used in this study have no ef fects on DPOAE measurements while 
they decrease blood presssures in rats. Ketamine, midazolam and dexme-
detomidine can be used for sedation according to the experience of anesthe-
siologist during OAE measurements.
References: 
1. Gungor G, et al. Ef fects of sevoflurane and desflurane on otoacoustic 
emissions in humans. Eur Arch Otorhinolaryngol. E-pub. 2014 Jun 11 
2. Smith JL et al.Ef fects of anesthesia on DPOAE level and phase in rats. 
Hear Res 2008;235(1-2):47-59. 

02AP02-6
Comparison of the efficacy of pregabalin and hydroxyzine 
versus placebo as premedication during the insertion of 
long-lasting intravenous device (LLID) 

Boisson M.1, Frasca D.1, Brasseur J.-M.1, Shibib N.1, Ragot S.2, Debaene B.1

1Universit y Hospital of Poitiers, Dept of Anaesthesiology & Intensive Care, 
Poitiers, France, 2Universit y Hospital of Poitiers, CIC Inserm 1402, Poitiers, 
France

Background and Goal of Study: The insertion of LLID occurs in a particu-
lar emotional context. Therefore, administration of an anxiolytic drug can be 
questionable.
Hydroxyzine is one of the reference molecule for premedication because of its 
anxiolytic and sedative properties. Pregabalin is indicated for the treatment of 
generalized anxiety disorders and chronic pain.
The main objective of our study was to compare the ef ficacy of pregabalin and 
hydroxyzine on the anxiety score given as premedication during the insertion 
of LLID under local anaesthesia. 
Materials and methods: Af ter informed writ ten consent, patients requiring 
a first insertion of LLID were randomized to receive double-blind 150 mg of 
pregabalin (P group) or 75 mg of hydroxyzine (H group) or placebo (C group) 
2 hours before procedure. 
Anxiety was evaluated with a visual analogic scale (VAS) (0 (no anxiety) to 
100) just before receiving treatment and on arrival at operating room (OR). 
Pain was evaluated with VAS just af ter procedure (0 (no pain) to 100). Side ef-
fects (drowsiness, drunkenness, dizziness…) were collected on arrival at OR 
and 48 hours later. The use of rescue analgesic agent was noted during the 
first 48 hours af ter the procedure.
Comparisons between the 3 groups were performed with analysis of variance 
or nonparametric Kruskall-Wallis analysis according to distribution of data. 
When overall significant dif ference was evidenced, post-hoc 2 by 2 compari-
sons were made with Fisher’s Least Significant Dif ference test. 
Results and discussion: From May 2011 to December 2014, 300 patients 
were included and 294 were randomized (98 in P group, 99 in H group and 
97 in C group). 
Premedicated patients with hydroxyzine had significantly lower VAS-A on 
arrival at OR than those with pregabalin or placebo (median [interquartile]: 
17.0 [5.0-38.0] vs 24.0 [13.0-48.0] or 22.0 [10.0-47.0] with p=0.041) (figure). 
Pain, use of rescue analgesics and side ef fects were not significantly dif ferent 
among the 3 groups. 

[Evaluation of anxiety and pain by VAS]

Conclusion(s): Pregabalin is not ef ficient to prevent for anxiety and pain dur-
ing the insertion of LLID under local anaesthesia. 
Acknowledgements: This study was funded by Sport et Collection 
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02AP02-8
A new developing and quantitative analysis of bowel sound 
af ter intravenous propofol anesthesia tailor evaluation of 
postoperative bowel motility 

Lee C.-C.
Chi Mei Medical Center, Dept of Anaesthesiology, Tainan, Taiwan, Republic 
of China

Background and Goal of Study: In clinical set tings, physicians use stetho-
scopes to assess bowel sounds and evaluate bowel condition. The ausculta-
tion of bowel sounds is af fected by training and experience of the observers 
and there is no objective medical instrument can be used for quantitatively 
analyzing the peristalsis of intestine postoperatively. 
Evaluating postoperative bowel dyskinesia is troubled by physicians and 
nurses. Thus, we develop a bowel sound analysis system to assist recogniz-
ing bowel motility.
Materials and methods: In this observational study, bowel sounds in 40 pa-
tients receiving intravenous anesthesia (propofol) under standard monitoring 
are recorded by the 3M Lit tmann electronic stethoscope model 3200. The 
study (CMH 10402-009) is approved by institutional review board (IRB) of Chi 
Mei Medical Center, Tainan, Taiwan. 
In this study, sound index, intestine creep motion, frequency, duration, energy 
of each sound and sound to sound interval of these 40 patients’ bowel sounds 
are processed and analyzed by the computer program.Sound index is the 
summation of each bowel sound amplitude in one minute and it indirectly 
indicates the motility of intestine. We record one period for one minute and 
there are five recording periods in one patient which are pre-anesthesia, 1 
minute post anesthesia, post endoscopy 5, 15, and 30 minutes later in recov-
ery room. Thus, total 200 recording data are analyzed and quantitated in the 
computer.
Results and discussion: Sound index and intestine creep motion (p<0.001) 
dramatically decline post anesthesia but boom in recovery room. The anes-
thetic drugs can result in silent bowel sound. However, carbon dioxide (CO2) 
insuf flation may be the chief cause of bowel hyperactivity. Sound duration, 
central frequency and sound to sound interval (p<0.001) of each bowel 
sound are also providing statistically notable data. With the aid of this system, 
we quantitatively analyze the bowel motility in time. 
Conclusion(s): The findings of this study may be applied for clinical uses 
including a better guide for patients when to eat post-operatively and the early 
detection of the abdominal symptoms and signs. More clinical applications of 
bowel parameters will be further created and the method described here has 
potential applications in the tailored evaluation of postoperative bowel motility. 

02AP02-9
National audit safety of deep sedation performed by sedation 
practitioners 

Koers L.1, Eberl S.1, Cappon A.1, de Bruijn A.1, Bouwman A.2, Preckel B.1

1Academic Medical Centre, Dept of Anaesthesiology, Amsterdam, 
Netherlands, 2Catharina Ziekenhuis, Dept of Anaesthesiology, Eindhoven, 
Netherlands

Background and Goal of study: In the Netherlands, moderate-to-deep se-
dation is performed by specially trained sedation practitioners (SPS) under 
indirect supervision of an anesthesiologist. To evaluate safety of this practice 
a national registry of sedation related adverse events (AE) was established. 
Since the primary risk of sedation is airway related, we analysed all respira-
tory AEs from this registry. 

Materials and methods: The prospective registry included all adult proce-
dural sedation and analgesia cases in 20 Dutch academic and district general 
hospitals, from the 1st of February 2015 - 1st of December 2015. The EC stated 
that their approval of this study was not required. Data was collected with a 
modified world SIVA International Sedation Taskforce adverse event reporting 
tool1 and are presented as descriptive statistics. 
Results and discussion: The registry contains 7004 patients, 20% ASA-1; 
61% ASA-2; 18% ASA-3 and 1% ASA-4, with a median age of 63 (IQR 49-71) 
that underwent 1617 oesophagogastrodoudenoscopies, 1050 endoscopic 
retrograde cholangiopancreaticographies, 1649 colonoscopies, 268 lung 
and 1120 cardiological interventions, 96 interventional radiology and 1400 
other procedures. From the total of 974 (14%) AEs, 692 (10%) were respi-
ratory related. There were 566 (8%) airway obstructions which needed an 
airway maneuver (i.e. head tilt, chin lif t), 9 (0,1%) of these needed advanced 
airway management (i.e. intubation and mechanical ventilation). There were 
409 (5,8%) desaturations which were all managed with increasing the inspired 
fraction of oxygen, an airway maneuver in 270 (3,9%), tactile stimulation in 
33 (0,5%), a nasal pharyngeal airway or guedel in 84 (1,1%), mask ventila-
tion in 70 (1%), CPAP in 4 and advanced airway management in 6 (0,1%) 
cases. A prolonged apnea occurred in 7 (0,1%) patients. Of the 24 patients 
that vomited, 5 (0,07%) aspirated, none of them developed severe aspiration 
pneumonia. No patients developed major sedation related complications or 
died of a sedation related AE. 
Conclusion: PSA performed by trained SPS in several Dutch hospitals is as-
sociated with low AE and complication rates as reported in literature.2 On-
going evaluation of care processes is required to ensure further performance 
improvement. 
References: 
1. Mason KP. Br J Anaesth 2012;108:13-20.
2. Slagelse C. Scan J Gastroenterol 2011;46:1503-9. 

02AP02-10
Impact of music on anxiety among patients undergoing eye 
surgery under topical anaesthesia 

Guerrier G., Rondet S., Hallal D., Levy J., Baillard C.
Cochin Universit y Hospital, Dept of Anaesthesiology & Intensive Care, Paris, 
France

Background and Goal of the Study: Awake ophthalmologic surgery is par-
ticularly stressful for patients. Music has long been known to reduce anxiety, 
minimize the need for sedatives, and make patients feel more at ease. The 
purpose of this pilot study was to evaluate the ef fect of music on anxiety in 
outpatients undergoing elective eye surgery under topical anaesthesia. 
Materials and methods: Sixty-two patients were prospectively and randomly 
assigned to hear relaxing music or no music via headphones just before sur-
gery. Verbal analogue scales (VAS) were used to assess anxiety before and 
af ter music session. Overall postoperative patients’ satisfaction was assessed 
using a standardized questionnaire. The proportion of patients receiving mid-
azolam during surgery was also recorded. Comparisons were made using 
Chi-Square, or ANOVA, where appropriate. 
Results and discussion: Significant dif ferences were noted between groups 
in anxiety VAS af ter music session and anxiety was significantly reduced 
among the music group af ter listening to music. The music group received 
significantly less sedatives during surgery compared with the non-music 
group (16% vs 32%; p=0.03). Postoperative satisfaction was significantly 
higher in the music group.
Conclusions: Music listening may be considered as an inexpensive, non-
invasive, non-pharmacologic mean to reduce anxiety for patients undergoing 
elective eye surgery under topical anaesthesia. 
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02AP03-1
Comparative study of sedation regimens using etomidate 
and propofol under monitoring of Bispectral Index during 
gastroscopy 

Wang X., Kang Y.
West China Hospital, Sichuan Universit y, Dept of Anaesthesiology, Chengdu, 
China

Background and Goal of Study: Gastroscopy ask for anesthesiologists 
maintain enough depth of sedation for fear of cough and agitation, but try to 
avoid excessive sedation which lead to respiratory and circulatory inhibition. 
This prospective study compared the safety, depth of sedation, recovery time, 
and side ef fects of single or combined application of etomidate and propofol 
sedation for patients under gastroscopy.
Materials and methods: Three hundred patients with ASA I-III scheduled 
for gastroscopy were randomized into three groups : group P (1.5 mg/kg 
propofol induce+0.5 mg/kg propofol maintain n=100), group EP (0.5 mg/kg 
propofol+0.2 mg/kg etomidate induce+0.5 mg/kg propofol maintain n=100), 
and group E (0.25 mg/kg etomidate induce+0.1 mg/kg etomidate maintain 
n=100). Vital signs including MAP (mean arterial pressure), HR (heart rate), 
and SpO2 (pulse oxygen saturation) were recorded as the primary outcomes. 
The BIS value (bispectral index), induce time, recovery time and side ef fects 
were recorded as secondary outcomes.
Results and discussion: The ΔMAP (The decrease value in MAP) of group 
E(9.70±9.2mmHg) was less than group EP(14.83±9.6 mmHg) and group 
P(20.41±12.5 mmHg) (E<EP<P, p<0.01). The ΔSPO2(the decrease value 
in SPO2) of group EP(2(1,4)%) and group E(1(0,2)%) were less than group 
P (2(1,9)%)(PE/E<P, p<0.01). No significant dif ference was observed in 
ΔHR(the decrease value in HR). The average BIS value in the process of 
gastroscopy in group E(60.30±10.4)was lower than group P(64.86±7.1) and 
group EP(62.92±7.6)(E<P/EP, p<0.01). Group E had a longer induction and 
recovery time than group P and group EP (E>P/EP, p<0.05). The incidence 
of adverse ef fects was significantly lower in group EP, compared with the 
other groups. It is worth mentioning that the incidence of myoclonus in group 
EP had no significant dif ference compared with group P, but was significant 
less than group E(PE/P<E,p<0.01).

[Change of vital signs and BIS]

Conclusion(s): The results of this study suggest sedation regimens of etomi-
date-propofol provieded rapid anaesthesia induction better conditions for 
gastroscopy: maintain hemodynamic stability, as well as less adverse ef fects 
than propofol and etomidate alone. 

02AP03-2
Effectiveness of transbronchial lung biopsies using crioprobe 
under general anaesthesia in the interventional radiology room 

Ereño I., Garcia E., Ortega U., Salazar M.F., Romero P., Arizaga A.
H. Galdakao-Usansolo, Dept of Anaesthesiology, Usansolo, Spain

Background and Goal of the Study: Transbronchial lung biopsy using flex-
ible bronchoscopy (TBLB) with cryotherapy technique improves the obtaining 
of samples in comparison with flexible bronchoscope.
The purpose of this study was to describe the anaesthetic management of pa-
tients who underwent TBLB by a multidisciplinary team, in order to diagnose 
interstitial lung disease. 
Material and methods: We selected 65 patients who underwent lung biopsy, 
under general anaesthesia. Following the standard patient monitoring, gener-
al anaesthesia was induced with etomidate 0.2 mg kg-1 and succinylcholine 1 
mg kg-1, and was maintained using propofol TCI and remifentanil 0.1-0.05 mg 
kg-1 min-1. The intubation was performed with a large diameter tube coupled to 
a Multiport Arndt Airway Adapter COOK Medical™ allowing the bronchoscope 
handling. Endotracheal intubation was accomplished with the application of 
topical anaesthetic directly onto the oropharyngeal, laryngeal and tracheal 
mucosa. The cryoprobe was introduced through the bronchoscope work 
channel to remove frozen lung samples under fluoroscopic control. Once 
the sample was obtained, the Radiologist inflated an occlusion balloon for at 
least three minutes to stem the bleeding and prevent possible contamination. 
Subsequently, absence of pulmonary bleeding was confirmed by direct visu-
alization through the bronchoscope. Then, patients stayed at least two hours 
in the PACU room, and later were discharged and sent home. 
Results and discussion: There were 65 patients with a mean age of 65 years 
(33-82 years), mostly male (78%). Of the group, 55% were ASA III and 35% 
were ASA IV. In 55% of cases 4 samples were obtained. The diagnostic yield 
was 89% of the samples obtained. Regarding complications, only 5% of the 
cases suf fer from moderate bleeding. No episodes of severe bleeding or 
pneumothorax were reported. 30% of patients required vasopressors during 
induction. No patient experienced lower saturations to their baseline during 
surgery. No patient had episodes of bronchoconstriction or laryngospasm. 
Conclusions: The use of a multiport connector allows dif ferent specialists 
to work together.Instillation into the bronchial tree with local anesthetic mini-
mizes anesthetic requirements, ensures hemodynamic stability and explains 
the absence of pain and/or broncho-laryngospasm. The use of an occlusion 
balloon helps to control bleeding, and the possible blood spreading through-
out the lung. 

02AP03-3
Endoscopic retrograde cholangiopancreatography and 
sedoanalgesia 

Gulsah K.1, Bakan N.1, Tomruk S.1, Ozdil K.2, Seher I.1

1Umraniye Training and Educational Hospital, Dept of Anaesthesiology & 
Intensive Care, Istanbul, Turkey, 2Umraniye Training and Educational Hospital, 
Gastroenterology, Istanbul, Turkey

Background: ERCP;performed for treatment of biliary tractus,pancreatic 
duct and periampullary diseases is a painful and irritating procedure. So, it 
is necessary to facilitate endoscopy studies under sedation. For this purpose; 
remifentanil, propofol or dexmedetomidine infusions with benzodiazepine and 
narcotics are generally used. In our study, it was aimed to compare the usage 
of remifentanil, dexmedetomidine and propofol as sedoanalgesia according 
to demographic characteristics, concomitant diseases, ASA, operation time, 
additional narcotic and hypnotic dosage.
Materials: The study included patients aged>18years in whomERCPwas in-
dicated under sedoanalgesia. The study was approved by Institutional Ethics 
Commit tee. All patients gave writ ten informed consent before participation. 
Analgesic agents were given10minutes beforeERCP to provide sedation of 
50-70 BISlevel. The study was designed with 4 groups. G1(n=44, 14.6%): 
0.025-0.05mcg.kg-1.min-1remifentanylIV. G2 (n=48,15.6%): 0.30.6mcg.kg1.
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h1dexmedetomidine- IV. G3 (n=125,41.4%): 1-3 mg.kg-1propofol-IV. G4 
(n=85,28.1%):0.5-1mg .kg-1propofol-IVbolus. Demographic characteristics, 
BMI, CCI, concomitant diseases, ASA, operation time, additional narcotic and 
hypnotic dosage and smoking were recorded (Table1).
Results: The study conducted on 302 patient (54% females- 46% males and 
mean age of 60.66±16.72). There was significant dif ference in the additional 
propofol use between groups (p=0.001; p<0.01) and in the additional mid-
azolam use between groups (p=0.034; p<0.05). In binary comparison to 
identify source of dif ference, it was found that additional propofol use were 
significantly higher in group 2 (100 %)than group 3 (84.8%) (p=0.009; p<0.01)
and additional dormicum use were significantly higher in group 2 (66.7%) than 
group1 (38.6%) and group 3 (45.6%) (p1=0.013; p2=0.021; p<0.05) and ad-
ditional dormicum use were significantly higher in group 4 (51.8 %) than group 
3 (45.6%).
Conclusion: ERCPis a process applied to high-risk patients with comorbidi-
ties. In our study, propofol infusion was found to be optimal during ERCP. And 
the dexmetodimidine was insuf ficient. More large studies are needed to find 
the most suitable drug and suitable dose.

[Figure]

02AP03-4
Tension pneumothorax af ter arthroscopic shoulder 
stabilization: a case report 

Rodríguez Prieto M., Baños Lapuente V., Hof fmann R., 
González Carrasco F.J., Font Gual A., Moral García M.V.
Hospital de la Santa Creu i Sant Pau, Dept of Anaesthesiology, Barcelona, 
Spain

Background: Outpatient shoulder arthroscopy is a common procedure, with 
low complication rates, performed under regional or combined general anes-
thesia (GA) and interscalene nerve block (ISB).
Case report: We present a case of tension pneumothorax in a male young 
patient, non smoker and without any pulmonary disease. He underwent ar-
throscopic shoulder stabilization with general anesthesia and previous (30 
minutes before induction of GA) ultrasound-guided (USG) ISB with 10 ml of 
levobupivacaine 0,25%, using in-plane approach without any complications. 
Once intubated, we checked symmetrical pulmonary auscultation. Surgery 
was carried out in the lateral decubitus position using standard arthroscopic 
portals without technical dif ficulties. During 100 minutes of surgery vital signs 
remained stable. Before extubation recruitment maneuvers were performed, 
and the patient was transferred to the ambulatory unit. 3 hours later, the doc-
tor on duty surprisingly received a phone call from the radiologist informing 

of the presence of tension pneumothorax. The surgeon, who had suspected 
pleural injury during trocar placement, had made the application of chest 
X-ray, without notifying it to the anesthesiologist. Fortunately, the patient 
hadn’t been discharged. He was hemodynamically stable, oxygen saturation 
around 96-97% and lef t lung hipophonesis. Patient refered only mild chest 
pain on inspiration without dyspnea associated. Chest tube drainage was 
placed and patient was discharged from hospital af ter 7 days.
Discussion: USG-ISB is commonly used for outpatient arthroscopic shoulder 
procedures. Althought ultrasound guidance has decreased significantly the 
incidence of pneumothorax, anesthesiologist must be aware of this compli-
cation because it can occur as a result of direct lung injury during USG-ISB 
performance or during trocar placement. Surgeons must report suspected 
pleural injury because mechanical ventilation and recruitment maneuvers may 
worsen pneumotorax. Therefore, in a healthy young patient, tension pneu-
mothorax can cause limited symptoms and the patient could have been dis-
charged without the diagnosis of a life-threatening complication.
Learning points: Orthopedic surgeons and anesthesiologist must be alert 
for pneumothorax recognition during perioperative period af ter shoulder ar-
throscopic surgery for early diagnosis and treatment. 
References: 
1. R Li et al. Ann J Orthop 2015; 44(10): E407-10.
2. Mandim BL et al. Rev Bras Anestesiol 2012;62(5):74-7. 

02AP03-5
Hemodynamic repercussion of dif ferent loading dose of 
Dexdor® for oral and maxillofacial ambulatory surgery: and 
observational study 

Cacho Asenjo E., Medrano Travieso P., Martinez Molina J., Honorato Cia C., 
Panadero Sanchez A., Martinez Simon A.
Clinica Universidad de Navarra, Dept of Anaesthesiology & Intensive Care, 
Pamplona, Spain

Background: A loading dose of Dexdor® may contribute to achieve early an 
optimum level of sedation, which is essential to perform ambulatory proce-
dures. But it can produces moderate hemodynamic repercussion (brady-
cardia and hypertension). Our objective was to evaluate the ef fect of several 
loading dose of Dexdor® on hemodynamic repercussion. 
Material and methods: Observational study approved by IRB for patients un-
derwent Oral and Maxillofacial Ambulatory Surgery at University of Navarra 
Clinic from February 2013 to November 2014. The patients were grouped into 
three categories according to the loading dose: <0.5, 0.5, and >0.5 µg·kg-1. 
We employed an ANOVA to analyze dif ferences in heart rate, systolic and dia-
stolic blood pressure on arrive, at the end of the loading dose (10 min), begin-
ning of the procedure (20 min) and 30 and 60 min. The clinical repercussion of 
the loading dose was analyzed from vasoactive drugs requirements (atropine 
for bradycardia and urapidilo for hypertension) using odds ratio. 
Results and discussion: A total of 111 patients were analyzed: 25 in the <0.5 
µg·kg-1 group; 69 in the 0.5 µg·kg-1; and 17 in the >0.5 µg·kg-1. No statistical 
dif ferent was observed in data at baseline. We did not found a statistically 
association between the dif ferent groups of loading dose and the heart rate 
and diastolic blood pressure. Mean systolic blood pressure showed a statisti-
cally association in function of the group of loading dose of Dexdor® in all the 
periods study (<0.5 vs 0.5 vs >0.5 µg·kg-1): at 10 min 121.7 (± 4.9) vs 120.3 
(± 2.7) vs 134.7 (± 8.8) (p = 0.02); at 20 min 113.7 (± 4.4) vs 111.5 
(± 2.3) vs 122.1 (± 4.9) (p = 0.05); at 30 min 110.3 (± 4.3) vs 107.8 (± 2.2) 
vs 122.5 (± 5.3) (p = 0.01); 
at 60 min 105.1 (± 4) vs 106.4 (± 1.8) vs 117.4 (± 5) (p = 0.03). But this as-
sociation was not clinically significant: none required urapidil. Only 5 patients 
required atropine. Patients in the groups >0.5 µg·kg-1 had a probability of 3.2 
(95% CI: 0.26, 38.42) of required atropine compared with
the group <0.5 µg·kg-1. 
Conclusion: Administer a loading dose of Dexdor® could be essential to 
achieve and maintain an optimal level of sedation for ambulatory procedures. 
Although the mean systolic blood pressure showed a statistically association 
with the loading dose group, we did not observed a clinical repercussion. 
Patients in loading dose group >0.5 µg·kg-1 showed higher probability of re-
ceived atropine, no other adverse ef fects were observed. 
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02AP03-6
Plain chloroprocaine 1% for low dose spinal anaesthesia in 
minor, outpatient perianal surgery 

Gebhardt V.1, Mueller-Hansen L.1, Schwarz A.1, Weiss C.2, Scmit tner M.D.1

1Universit y Medical Centre Mannheim, Dept of Anaesthesiology & Intensive 
Care, Mannheim, Germany, 2Universit y Medical Centre Mannheim, Dept of 
Medical Statistics, Mannheim, Germany

Background and Goal of Study: Low-dose spinal anaesthesia (SPA) is a safe 
and reliable anaesthesia technique in outpatient perianal surgery. Plain chlo-
roprocaine 1% (CP) is the only short-acting local anaesthetic admit ted for 
intrathecal injection in Germany. Regarding the slightly hyperbaric ef fect and 
its duration of action, plain CP seems to be ideal to perform low-dose SPA for 
perianal procedures. 
The aim of this trial was to determine the optimal dosage of plain CP 1% in 
patients undergoing perianal outpatient surgery. 
Materials and methods: All patients (male / female, ASA-status I-III, age: 
18-80 years) undergoing perianal surgery were eligible for this prospective, 
randomised, clinical trial. Exclusion criteria were contraindications to SPA and 
allergies against drugs used. Af ter ethics commit tee approval 120 patients 
were enrolled to the study. They were randomised 1:1:1 to receive either 10, 
20 or 30mg of CP intrathecally. Patients had to remain seated in an upright 
position for at least 10 min af ter injection. We measured the expansion of 
sensory and motor block and the times until discharge. Statistical analysis 
was performed using the Kruskal-Wallis-, Chi2-, Tukey- or Fisher’s Exact-Test 
as indicated. 
Results and discussion: No significant dif ferences regarding demographic 
data could be detected between the groups. We found a positive correlation 
of the applied dose and the expansion of the sensory (p<0,0005) as well as 
the motor block (p<0,0086), while a significant motor block occurred only at 
a dosage of 30mg (Tab. 1). Doses of 10mg and 20mg led to a significant ear-
lier discharge compared to 30mg (p=0,0003 vs. p=0,0406, Tab. 1). Two SPA 
failed af ter assumed successful injection (10mg and 30mg, n=1 each). Seven 
patients in the 10mg group suf fered from pain (n=2) due to an incomplete 
block or discomfort (intestinal pressure, contact with surgeons hand) during 
the procedure, eased with additional local anaesthesia or sedation. 
Conclusion: Plain CP 1% can safely be used for low dose SPA in perianal 
outpatient surgery. Regarding the avoidable motor block and later discharge-
times in the 30mg group as well as the block-failures in the 10 mg group, 
20mg can be recommended as the nearly “optimal” dose.

Dose 10mg 20mg 30mg

Sensory block 
(number of anaesthetized 

dermatomes, median (range))
3.5 (0-9) 5 (2-13) 7 (0-12)

Motor block 
(modified Bromage Score, 

median (range))
0 (0-1) 0 (0-3) 1.5 (0-3)

Time until discharge 
(min from intrathecal injection, 

mean ± standard deviation)
106.1 ±33.1 117.3 ±26.4 134.4 ±33.4

[Table 1]

02AP03-7
Regional anesthesia: tailored for outpatient surgery? 

Rodrigues M., Marques C., Andrade D., Bernardo A., Matos F.L., 
Fragata I.
Centro Hospitalar de Lisboa Central, Dept of Anaesthesiology, Lisboa, 
Por tugal

Background and Goal of Study: Outpatient surgery is growing. Type of sur-
gery indicated for outpatient regimen are broadening as well as anesthesia 
techniques. However, the use of regional anesthesia as a first choice in out-
patient units is still questionable. Concerns about undetected post discharge 
complications in patients without immediate access to dif ferentiated treat-
ments highlight the importance for careful scrutiny about the usage of this 
techniques. 
With this 3 year retrospective observational study we pretend to evaluate the 
incidence of regional anesthesia complications post outpatient unit discharge 
as well as level of pain control and patient satisfaction.

Materials and methods: A total of 839 follow-up questionnaires of all pa-
tients undergoing regional anesthesia from October 2011 to October 2014, 
in our outpatient unit were analysed. Demographic data, number and type of 
complications, pain intensity at 24 h, unintended hospitalizations and patient 
satisfaction were evaluated.
Results and discussion: Of the 839 (823 spinal and 16 braquial plexus block) 
patients submit ted to regional anesthesia, 134 (15.97%) had a complication. 
Complications identified were post-dural puncture headache (PDPH), dizzi-
ness, postoperative nausea and vomiting (PONV) and back pain. Residual 
motor block was not reported. 
The most frequent one was PDPH, with 61 cases identified (7,27%) in all sub-
arachnoid block performed but only one case of PDPH needed hospitalization 
for treatment of persisting symptoms. The second most frequent complication 
was PONV with a total of 28 reports. 
Pain intensity (EN) was less than 4 in 659 patients (78.5%) and 696 (82.96%) 
patients presented satisfaction levels between Good and Very Good.
Conclusion(s): These results associated with the ecoguided nerve peripheri-
cal blocks and low dosage local anesthetics reinforces regional anesthesia as 
safe technique. However the occurrence of some complications due to spinal 
block points to the necessary investment on peripherical blocks. 

02AP03-8
Sedation using etomidate before propofol during colonoscopy 
provide circulation stabilization: a prospective randomized 
study 

Wang X., Kang Y.
West China Hospital, Sichuan Universit y, Dept of Anaesthesiology, Chengdu, 
China

Background and Goal of Study: An association between triple low, the 
combination of low MAC (minimum alveolar concentration), low MAP (mean 
arterial pressure), and low BIS (bispectral index), and postoperative mortality 
has been reported. However, the hypotension induced by propofol, during 
endoscopy, is common but easily neglected. 
This prospective study compared the safety, recovery time, and side ef fects 
of single or combined application of etomidate and propofol sedation for pa-
tients under colonoscopy.
Materials and methods: Two hundred eighty patients with ASA I-III scheduled 
for colonoscopy were randomized into four groups (n=70): group P (1 mg/kg 
propofol induce+0.5 mg/kg propofol maintain), group EP (0.2 mg/kg etomi-
date+0.5 mg/kg propofol maintain), group PE (1 mg/kg propofol induce+0.1 
mg/kg etomidate maintain) and group E (0.2 mg/kg etomidate induce+0.1 
mg/kg etomidate maintain). Hemodynamic parameters including SBP (sys-
tolic blood pressure), DBP (diastolic blood pressure), MAP (mean arterial 
pressure), and HR (heart rate) were recorded as the primary outcomes. The 
respiration parameters including SpO2 (pulse oxygen saturation) and airway 
obstruction occurrence rate, induce time, recovery time and side ef fects were 
recorded as secondary outcomes.
Results and discussion: ΔMAP (the decrease value in MAP) of group EP 
(16.7±10.1 mmHg) and group E(14.5±8.7 mmHg) was less than group 
P(26.2±10.1 mmHg) and group PE(24.4±9.4 mmHg)(p<0.05). No signifi-
cant dif ference was observed in ΔHR (the decrease value in HR), ΔSPO2 
(the decrease value in SPO2) among the four groups, but the number of air-
way obstruction occurs in group P was more than other three groups. Group 
EP(61.3±19.5s) and group E(60.1±20.3s) had a shorter induction time than 
group P(70.3±25.9s) and group PE(72.2±29.8s). The incidence of adverse 
ef fects were significantly lower in group EP, compared with the other three 
groups.



112 Ambulatory Anaesthesiology

[Change of vital signs]

Conclusion(s): The results of this study suggest anaesthetic regimens of 
etomidate-induce and propofol-maintain provieded rapid anaesthesia induc-
tion better conditions for colonoscopy: maintain hemodynamic stability, as 
well as less adverse ef fects than propofol-induce and etomidate alone. 

02AP03-9
Differential pattern in the use of antiemetic drugs in patients 
undergoing ambulatory surgery vs. patients hospitalized. 
Study in a university hospital 

Florez D., Segui S., Elicegui A., Cabrero J., Benito P., Zaballos M.
Hospital General Universitario Gregorio Marañon, Dept of Anaesthesiology, 
Madrid, Spain

Background and Goal of Study: Postoperative nausea and vomiting (PONV) 
remain a major concern in patients undergoing general anesthesia. There are 
three antiemetic drugs used in the prophylaxis of PONV, the practice of TIVA 
also be ef fective. Current consensus guidelines published in our country, 
recommend how to use antiemetic drugs in prophylaxis and in treatment of 
PONV. We aimed to compare the pattern of use of antiemetic drugs in ambula-
tory (AS-group) vs. hospitalized patients (H-group) undergoing surgery with 
general anesthesia.
Materials and methods: A retrospective, comparative cohort study was per-
formed in adult patients operated on AS or on H under general anesthesia. 
Apfel risk of PONV, demographics, anesthesia and surgery relevant data were 
recorded. Antiemetic drugs, TIVA practice and the prophylaxis and treatment 
agents used were compared between the two groups.
Results and discussion: 228 patients were evaluated (114 patients in each 
group), ASA I-III. The mean age in AS group was 44±16 years, and in H group 
was 57±17, p= 0.0001. There were no dif ferences between the two groups 
in mean Apfel risk factors, being 1.6 ± 0.9 in the AS-group and 1.7 ± 0.9 in 

the H-group, p = 0.29. The percentage of patients in whom prophylaxis was 
lower than recommended was 8% in the AS-group and 46% in the H-group, p 
= 0.0001. Drugs used in the prophylaxis were: ondansetron 4% in AS-group 
vs. 32%% in H-group, p = 0.0001; dexamethasone 85% in AS-group vs. 51%% 
in H-group, p = 0.0001; droperidol 64%% in AS-group vs. 18%% in H-group, p 
= 0.0001. There were no dif ferences in patients that received TIVA anesthesia 
between the two groups: 46% in AS-group vs. 42% in H-group, p = 0.54. The 
incidence of emetic events during the first 24 h was 5% in the AS-group and 
17% in the H-group, p = 0.002. 
In patients with emetic events there were no dif ferences with the rescue anti-
emetic agent used. There were no dif ferences in emetics events at 48 and 72 
h af ter surgery between groups.
Conclusion(s): The results shows that the pattern of use of antiemetic drugs 
in AS fits more adequately to the actual recommendations, that suggest the 
use of dexamethasone and droperidol in antiemetic prophylaxis and reserve 
ondansetron to treat postoperative emetics events. 
Reference: 
Tong J, et al.Consensus Guidelines for the Management of Postoperative 
Nausea and Vomiting.set ting. Anesth Analg 2014;118:85-113.

02AP03-10
Comparison of sevoflurane with propofol/remifentanil sedation 
in ambulatoy colonoscopy 

Peral Sanchez D.1, Porcar Rodado E.2, Lázaro Martínez J.3, López Porcar J.1, 
Orts-Cortés M.I.4, Onrubia Fuertes X.5

1Consorcio Hospital Provincial de Castellón/Universidad Jaime I Castellón, 
Dept of Anaesthesiology & Pain Medicine, Castellón de la Plana, Spain, 
2Hospital de la Plana, Dept of Intensive Care, Villareal, Spain, 3Consorcio 
Hospital Provincial de Castellón, Dept of Anaesthesiology & Pain Medicine, 
Castellón de la Plana, Spain, 4Universidad de Alicante, Enfermería, Alicante, 
Spain, 5Hospital Doctor Peset, Dept of Anaesthesiology & Intensive Care, 
Valencia, Spain

Background and Goal of Study: Studies that evalue sedation with sevoflu-
rane (Sv) are usually focus on the neurological recovery of patients, thus ig-
noring other important aspects of the procedure.
The main objective was to compare the quality of intravenous sedation using 
propofol and remifentanil (P/R) with an inhalation technique using Sv. We also 
compared the ability to complete the exploration, cardiorespiratory complica-
tions, patient movements as well as degree of early patient recovery.
Materials and methods: Af ter approval of our ethics commit tee, a random-
ized, double-blinded, single-center clinical trial was performed (n= 278).
Patients were randomized to receive intravenous sedation with P/R or inhala-
tion sedation with Sv. Depth of sedation, exploration time, the presence of 
cardiorespiratory complications, need for maneuvers to assist the airway and 
the presence of patient movements were recorded. Af ter the procedure the 
degree of recovery at an early stage, and sedation assessed by the endosco-
pist and the patient were recorded.
Statistics: data are presented as a mean ± SD. Wilcoxon’s test and Fisher’s 
exact test were used to determine dif ferences between P/R group and Sv 
group.
Results and discussion: Both groups were comparable with respect to the 
quality of sedation assessed by the endoscopist using visual analogue scale 
(VAS 95.4 +/- 7.9 in the Sv group versus VAS 95.3 + /- 7.9 in the P/R group). 
Rate of completion of the procedure and time spent on exploration were simi-
lar for both groups. Excessive sedation and the presence of movements that 
could hinder the advancement of the endoscope were more frequent in the Sv 
group. Respiratory apnea was significantly more frequent in the P/R group, 
while there was a greater need for mandibular subluxation in the Sv group. No 
dif ferences in any of the variables making up the rating scale recovery at 30 
minutes (vital signs, ambulation, pain, nausea or bleeding) were obtained. No 
dif ferences in the assessment of sedation by the patient at 30 minutes and the 
degree of patient satisfaction were obtained.
Conclusion(s): Inhalation anesthesia with Sv provides working conditions 
comparable to those obtained using conventional intravenous sedation, al-
lowing completion of the procedure with a similar rate of complications and a 
similar degree of satisfaction for the endoscopist as well as the patient.
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03AP01-1
Spinal haematoma - a rare complication of epidural 
catheterization 

Gonçalves C., Airosa I., Pereira D., Martins F.
Hospital of Braga, Dept of Anaesthesiology & Intensive Care, Braga, Por tugal

Background: Spinal haematoma (SH) is a rare but potentially catastrophic 
complication of neuraxial anaesthesia(NA). The authors present a case of a 
patient who developed a SH af ter combined spinal-epidural anaesthesia. 
Case report: 85 yr, woman, ASA physical status II, scheduled for femoro-
popliteal bypass. The patient was not medicated with anti-platelet drugs and 
coagulation panel was normal. Af ter standard ASA monitoring, ST segment 
analysis and invasive blood pressure monitoring, the patient underwent com-
bined spinal-epidural anaesthesia by an experienced anaesthesiologist at L4-
L5 space, first at tempt, using a 27G spinal needle and a18G epidural needle. 
40 minutes af ter NA, 5000 U of heparin were administered. Intraoperative and 
postoperative period were unevent ful.
At 2nd postoperativeday, patient complained of low back pain with epidural 
injection of local anesthetic which was immediately suspended. Af ter 3h45m 
motor and sensitive block of right leg ensued, followed by contralateral limb 
block. Immediate MRI was undertaken: “postero lateral epidural collection 
ex tending from D10 to D12 on the right and another from D12 to L2 on the 
lef t...narrowed lumbar canal”. An emergent decompressive laminectomy was 
performed, 5h51m af ter the first symptom, without complications with total 
recovery of motor strength, bilaterally. 
Discussion: The incidence of SE as a result of NA is unknown. Among the 
known risk factors our patient presented advanced age, narrowed lumbar ca-
nal and administration of heparin during the procedure. Prognosis is mainly 
dependent of the severity of symptoms and the time elapsed between the 
appearance of symptoms and surgical treatment, and spinal cord ischaemia 
tended to be reversible in patients who underwent laminectomy within 8h-12h 
of neurological dysfunction.
Reference: 
1. doi:10.1093/bja/aeu461,2015; 2-doi:10.1093/bja/aen170. 
Learning points: Despite its rarity, the awareness of this complication must 
be present in all patients who undergo NA approach. Immediate MRI should 
be considered at a low threshold when a new neurologic dysfunction arises. 
Prompt identification and intervention may contribute to a successful neuro-
logical outcome. 

03AP01-2
Amyotrophic lateral sclerosis exacerbated af ter spinal 
anesthesia 

Carvalho R.1, Gusmão M.1, Bento L.2

1Centro Hospitalar de Lisboa Central, E.P.E., Dept of Anaesthesiology, Lisboa, 
Por tugal, 2Centro Hospitalar de Lisboa Central, E.P.E., Unidade de Urgência 
Médica, Lisboa, Por tugal

Background: Patients with amyotrophic lateral sclerosis (ALS) are prone to 
respiratory complications. In ALS, progressive degeneration of both upper 
and lower motor neurons af fects all major respiratory muscle groups. General 
anesthesia may cause ventilatory depression due to a sensitive response to 
muscle relaxants. Spinal and epidural anesthesia may exacerbate pre-existing 
neurologic disease due to the potential neurotoxic ef fects of local anesthetics. 
We present a case of a previously asymptomatic patient whose ALS is diag-
nosed af ter spinal anesthesia for elective surgery.
Case report: A 73-year-old man with history of degenerative osteoarticular 
disease was proposed for elective total hip arthroplasty. Relevant preopera-
tive findings included hyperuricemia, hearing loss, glaucoma and dyslipid-
emia. He was previously autonomous in all daily life activities. Surgery was 
performed under subarachnoid spinal block. Both intra-operative and immedi-
ate post-operative periods were unevent ful. Functional recovery program was 
successfully started two days af ter surgery. 
On postoperative day five patient was found obtunded, dyspneic and with 
polypnea. Despite supplemental oxygen administration, progressive clinical 
worsening was noted with evolution to severe respiratory acidosis. The patient 
was intubated and transferred to the Intensive Care Unit (ICU). Full neurologic 
recovery and acidemia correction were obtained through mechanical venti-

lation and extubation was possible six days af ter ICU admission. However, 
due to recurrent hypoventilation episodes with associated respiratory acido-
sis and despite non-invasive ventilation at tempts, patient was reintubated. 
Electromyography revealed multiple signs of motor neuron denervation in the 
cervical, dorsal and lumbar myotomes. Elective tracheostomy was performed 
and the patient was discharged from the ICU to the ward with positive-pres-
sure ventilation support.
Discussion: Regional anesthesia has been widely used for patients with 
ALS as a mean of avoiding ventilator associated complications and muscle 
relaxant administration. Nonetheless, recent concerns regarding neurologic 
sequelae af ter spinal anesthesia become even more relevant in cases of pre-
existing neurologic damage and demyelination. In this particular case, ALS 
was severely exacerbated af ter spinal anesthesia; this favours the use of al-
ternative approaches such as general anesthesia avoiding muscle relaxant 
administration or epidural anesthesia. 

03AP01-3
Infectious complication following neuraxial technique - 
and now? 

Pinho C.1, Pereira L.1, Fonseca S.1, Valente L.2, Sousa A.N.2

1Centro Hospitalar de São João, Dept of Anaesthesiology, Por to, Por tugal, 
2Centro Hospitalar de São João, Depar tment of Or thopedics and 
Traumatology, Por to, Por tugal

Background: The reported cases of neuraxial technique complications have 
increased. However serious central neuraxial infections (osteomyelitis, men-
ingitis, abscess) are extremely rare.
Case report: 63YO man, ASA2 (arterial hypertension, smoking, overweight), 
presented in postoperative orthopedic consultation, with back pain. Ten days 
before, total knee replacement under combined epidural-spinal technique. 
Patient’s postoperative course was unevent ful (epidural catheter removed at 
postoperative day 3). Discharge at day 5 asymptomatic. Two days af ter be-
gan to feel back pain at technique site. At orthopedic consultation, physical 
examination showed redness and swelling at punction site. Intense pain on 
palpation; no sensory/motor abnormalities, fever or meningismus. 
Patient was hospitalized. Analytical study: elevated CRP without leukocytosis; 
blood cultures performed; lumbar magnetic resonance imaging (MRI) scan 
revealed subcutaneous tissue oedema, focal thickening at L1-L2, extending 
deep over the interlaminar/interspinous spaces to the epidural space (epidural 
catheter path), vertebral osteomyelitis at spinous apophysis of L1, without spi-
nal/epidural abscess. Analgesia and broad-spectrum empirical intravenous 
antibiotics were initiated. Clinical and analytical improvement. At day 4, the 
blood cultures showed Methicillin sensitive staphylococcus aureus and anti-
microbial therapy was replaced. Two weeks af ter antibiotic treatment, lumbar 
MRI scan revealed persistence of spondylodiscitis signs. 
The patient was discharged two weeks later, asymptomatic, with infection 
markers declination and no changes in the MRI. He completed 30 days of 
antibiotic treatment (flucloxacillin+levofloxacin). 1 month follow-up: superim-
posable clinical condition. MRI scheduled 3 months later. 
Discussion: Vertebral osteomyelitis is a rare but serious complication of neur-
axial technique. The aim of the case report is to highlight the importance 
of immediate recognition and management of infectious complications af ter 
neuraxial techniques.
Reference: 
Demeraran Y et all. Turkish Neurosurgery 2006; 16(4):208-211Fernades C et 
all. Rev Bras Anestesiol 2011; 61(5): 668-694
Learning points: Clinical presentation of vertebral osteomyelitis may not be 
specific. Back pain is the major clinical sign. When present, the diagnosis 
of vertebral osteomyelitis should be suspected and management initiated 
earlier. 
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tests. The chi-square test was used for incidence analysis, and statistical as-
sociations were determined using Pearson correlation analysis.
Results and discussion: The average patient age was 31.7 years old. The 
average procedure lasted 45.94 minutes. No drains and no tied compression 
garmerts were used on the breast. Nausea and emesis occurred with an over-
all frequency of 4.9% and 2.8% respectively. The 95.1% of the patient didn’t 
complaint having nausea on the day of surgery, and only 3(1.2%) had this 
feeling remained on the fif th post op day. Only 7 patients(2.8%) had emesis 
on the day of the operation and af ter the third day no emesis was reported. No 
significant dif ference in nausea and emesis between smokers and no smok-
ers was observed(p= 0.510, p=0.985). Only 23.1% felt moderate pain on the 
day of the surgery.
Conclusion(s): The results of this study indicate that the specific antiemetic 
protocol combined with a quick and painless surgical technique was highly 
ef fective in reducing the incidence of PONV in breast augmentation surgeries. 
The fact that we observed no dif ference between smokers and nonsmokers 
regarding the incidence of PONV should be further studied since till now all 
studies suggest a protective role for smoking.

01AP14-6
Incidence and risk factors of PONV in ENT surgery 

Marcotegui Caminero J., Casares Acuña S., Espinosa Organista A., 
Martins Cruz K., Represa Sánchez M., Spinoni A.
Clínico San Carlos Hospital, Dept of Anaesthesiology & Pain Medicine, 
Madrid, Spain

Background and Goal of Study: Postoperative nausea and vomiting (PONV) 
is a common adverse event that generates additional problems to the pa-
tient and increases hospital costs. Their frequency varies widely according 
to the literature, being even higher in ENT surgery. There are some predic-
tors of risk that determine the need of prophylactic drugs. Goal: To measure 
the incidence of PONV with dexamethasone used as prophylaxis, and seek 
relationship with yet known risk factors (demographic, surgery-related, and 
anesthesia-related).
Materials and methods: Observational descriptive study of 128 patients un-
dergoing ENT surgery in Clínico San Carlos Hospital, Madrid. Routine clinical 
practice of the center was followed and all relevant data were collected.
Results and discussion: PONV incidence of 3.1% was obtained, and also a 
statistically significant relationship with induction dose of propofol (protective 
factor, p = 0.021), total dose of propofol used (protective, p = 0.04) and dexa-
methasone dose (protective, p = 0.03). The relationship with the classical risk 
factors (patient-related, surgery-related, and other drugs) was not significant. 
The low incidence of PONV prevented us to obtain statistically significant as-
sociation with many of the studied variables; their confidence intervals were 
on the borderline. Therefore a larger sample would be necessary, because 
the sample size was originally calculated in relation to a bigger incidence ob-
tained from the literature review.
Conclusion(s): The observed incidence of PONV is lower than the one de-
scribed in the literature. Prophylaxis with dexamethasone and TIVA is ef fec-
tive in reducing the incidence of PONV. More studies linking the incidence of 
PONV with each of the variables studied are required. 

01AP14-7
Individual risk factors for postoperative nausea and vomiting 

Gani H.1, Naco M.1, Ohri I.1, Hoxha B.2, Bedalli F.1, Beqiri V.1

1UHC’Mother Teresa’, Dept of Anaesthesiology & Intensive Care, Tirana, 
Albania, 2UHC’Mother Teresa’, Dept of Surgery, Tirana, Albania

Background and Goal of Study: Knowledge of postoperative nausea and 
vomiting (PONV) risk factors allows anesthesiologists to optimize the use of 
prophylactic regimens. The purpose of this study was to highlight the role of 
the patient for the same type of surgery, in the incidence of postoperatore 
nausea and vomiting.
Materials and methods: 184 adult (>18 years old) patients undergoing the 
same surgical procedures under general anaesthesia under standardised 
general anaesthesia (Tiopental, Sevoflurane ,O(2), fentanyl, Pancuronium, 
postoperative opioid analgesia). Prospective, observational study. Severe 
obesity (weight > 120 kg or body mass index > 35 kg/m) was an exclusion 

criterion.No intravenous anaesthesia or any antiemetic prophylaxis was ap-
plied. For 24 hours postoperatively, the patients were followed up for the oc-
currence of nausea, retching, and vomiting. Perioperatively, risk factors for 
POV were recorded (gender, age, smoking habits, history of previous PONV 
or motion sickness, duration of anaesthesia). Visual Analogue Scale (VAS) 
was used in the evaluation of nausea. Nausea and vomiting were assessed 
every two hours within the first postoperative 12 hours and every 4 hours for 
the next 24 hours. 
Results and discussion: Nausea itself occurred in 22.8% of patients; where-
as vomiting in 12%. Both symptoms occurred in 14.2% of patients. Nausea 
occurred 4.1 +/- 0.6 hours af ter operation; whereas vomiting af ter 5.2 +/- 1.1 
hours. Women suf fered more of ten than men from (R = 0.678 p <0.001). 
The same was registered for non-smokers (nausea: R = 0.623, vomiting: R = 
0.437), and for the patients suf fering from PONV earlier (R = 0.421 for nausea, 
and R=0.331 for vomiting). PONV also occurred more of ten in cases of obese 
patients (p <0.002) and the patients anesthetized by younger anesthetists (p 
<0.002). Table1.PONV,Sex,smokers.
Conclusion(s): Our results support the hypothesis, that individual risk fac-
tors rather than the type of surgery or anaesthetic management have a major 
impact on the occurrence of POV and PONV.

 Sex Smokers Nonsmokers

PONV Female 10 18

 Male 10 8

Without PONV Female 16 40

 Male 26 66

[PONV]

01AP14-8
The additive interaction between ondansetron and 
dexamethasone for preventing postoperative nausea and 
vomiting in gynecologic surgery 

Kim S.I., Cho A., Yoo J.H., Kim M.G., Kim S.H.
Soonchunhyang Universit y Seoul Hospital, Dept of Anaesthesiology & Pain 
Medicine, Seoul, Korea, Republic of

Background and Goal of Study: It has been demonstrated that combination 
of ondansetron and dexamethasone is more ef fective in preventing postop-
erative nausea and vomiting (PONV) than ondansetron or dexamethasone 
alone. [1,2] Assuming ondansetron and dexamethasone act independently, 
the combination of these two drugs produce additive ef fect.[3] The aim of 
this study was to compare the ef ficacy of combination of ondansetron and 
dexamethasone with each drug alone or placebo, and determine the pharma-
cologic interaction between ondansetron and dexamethasone. 
Materials and methods: In this prospective, randomized, double-blinded, 
placebo-controlled study, 277 healthy patients, who underwent gynecolog-
ic surgery under general anesthesia using sevoflurane, were investigated. 
Patients were randomly assigned to receive: 
1) saline as placebo, 
2) ondansetron 8 mg, 
3) dexamethasone 10 mg, or
4) combination of ondansetron 8 mg and dexamethasone 10 mg intravenous-
ly. Postoperative pain was controlled with iv-PCA using fentanyl. The incidence 
and severity of PONV, and rescue antiemetic requirement during the first 24 h 
af ter surgery were evaluated
Results and discussion: The incidence and severity of PONV, and rescue 
antiemetic requirement were significantly decreased in the all drug treatment 
groups compared with placebo group during the first 24 h af ter surgery (P 
<0.001). During the first 24h af ter surgery the incidence of PONV in the pla-
cebo group was 71%, Ondansetron decreased the incidence of PONV to 46% 
[relative risk reduction(RRR); 35%], and dexamethasone decreased the inci-
dence of PONV to 54% (RRR; 24%). The ondansetron 8 mg and dexametha-
sone 10 mg combination decreased the incidence of PONV to 33% (RRR; 
54%) which was similar to the predicted incidence of PONV 35% (RRR; 51%).
Conclusion(s): Combination of ondansetron 8 mg and dexamethasone 10 
mg prevents PONV additively. This additive ef fect may be due to dif ferent 
mechanism of action, and they acted independently each other. 
References: 
1. Habib AS, Gan TJ. Can J Anaesth 2004; 51: 326-41. 
2. Wang PK, et al. World J Surg 2012; 36: 775-81.
3. Apfel CC, et al. . N Engl J Med 2004; 350: 2441-51.
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03AP01-4
Abducens nerve palsy following spinal anaesthesia 

Panteli E., Sioulas N., Kolliopoulou G., Aretha D., Fili K., Fligou F.
Patras Universit y Hospital, Dept of Anaesthesiology & Intensive Care, Patras, 
Greece

Background: Cranial nerve (CN) palsy is a rare complication of spinal an-
esthesia ( 1:300 to 1:8000). The abducens nerve (CN 6) is most frequently 
af fected because of its long intracranial course. CN 6 palsy usually occurs 4 to 
14 days post puncture, can be unilateral or bilateral and is usually associated 
with post lumbar puncture headache (PLPH).1 

Case report: A 67 years old ASA II woman underwent revision of total hip 
arthroplasty due to dislocation 3 days af ter the initial operation. The preop-
erative physical examination and laboratory testing was normal. A single shot 
spinal anesthesia was performed at the L2-L3 interspace with a 25G spinal 
needle and the injection of 12mg chirocaine 0.5% and 10 γ fentanyl. Surgery 
was unevent full, but six hours later the patient complained for diplopia, with-
out other neurological symptoms (headache, backache, sensory or motor 
deficits). Clinical examination revealed a right CN6 paresis, with binocular 
horizontal diplopia which was worse on right gaze. Blood laboratory tests, 
brain CT scan and MRI did not reveal any pathology. The review of the previ-
ous anesthetic chart showed that the patient had received spinal anaesthesia 
3 days ago, at the same interspace with a 23G needle. The patient underwent 
weekly ophthalmological examination until diplopia resolved spontaneously 
af ter 32 days.
Discussion: CN6 palsy is a rare complication of spinal anaesthesia usually 
associated with PLPH that occurs 4 to 14 days af ter the block. In this case 
report, the patient did not develop PLPH, and the paresis occurred within 
3 days and 6 hours af ter the first and second spinal shot respectively. It is 
suggested that the cerebrospinal fluid (CSF) leakage leads to intracranial hy-
potension, traction of the CN6 and subsequent nerve dysfunction. Therefore, 
it is possible that in this case, the CSF leakage af ter the second spinal was su-
perimposed to the ongoing leakage caused by the first anaesthetic, although 
PLPH was not observed.
Reference: 
1. Day C J E, Shutt L E. Auditory, Ocular, and Facial Complications of central 
neural block. A review of posible mechanisms. Reg Anesth 1996; 21: 197-
201
Learning points: Diplopia due to CN6 palsy af ter spinal block is a rare and 
late complication usually associated with PLPH. In this case, diplopia was the 
only symptom developing shortly af ter the block, showing that a high index 
of suspicion is needed to diagnose potential complications in the postopera-
tive period. 

03AP01-5
Intracranial subdural hematoma following spinal anesthesia in 
a pregnant patient: case report and review of the literature 
Al Jabari A., Al-Zaben K.
Univerist y of Jordan, Dept of Anaesthesiology & Intensive Care, Amman, 
Jordan

Background: Postdural puncture headache is a well- known complication of 
spinal anesthesia, but the subsequent development of intracranial subdural 
hematoma is a serious life-threatening complication which should be urgently 
treated. 
Our report reviews the literature on 49 patients who developed a postdural 
puncture headache complicated by intracranial subdural hematoma following 
spinal anesthesia. 
Case report: A 32 year old, 65-kg, 165-cm pregnant woman (G4 P3) was 
scheduled for cesarean section at 39 weeks gestation because of breech pre-
sentation. 
The patient was consented for spinal anaesthesia. Oxygen saturation, non-
invasive arterial blood pressure and heart rate were continuously monitored 
in the operating room. On the first at tempt, spinal anesthesia was performed 
with the patient in sit ting position with a 25-gauge Quincke type spinal needle 
at the L3-L4 interspace using 12.5 mg of 0.5% isobaric bupivacaine. There 
was no blood or paraesthesia during insertion of the needle and she had 
adequate block. 
Twenty-four hours af ter surgery the patient experienced fronto-temporal pos-
tural headache, which was treated as postdural puncture headache with bed 
rest, intravenous hydration and simple analgesics. Her headache was continu-
ous even when she was discharged from the hospital on the fourth postopera-
tive day. Following discharge her headache worsened to the point where she 

could no longer nurse her baby, her headache became non-postural, and 
not relieved with analgesia medications. On the 30th day postoperatively, the 
patient presented to the emergency room complaining of severe non-postural 
headache accompanied with blurring of vision, nausea and dizziness. There 
was no history of trauma. Neurological examination demonstrated mild upper 
and lower lef t limb weakness. A computed tomography (CT) scan revealed 
a 15 mm thick acute subdural hematoma involving the right cerebral hemi-
sphere convexity causing mass ef fect into the underlying hemisphere sulci 
(Figure 1).
Discussion: Postdural puncture headache (PDPH) is a frequent, unpleasant 
complication of lumbar puncture and spinal anesthesia. The mechanism that 
is proposed for this phenomenon is the persistent leakage of cerebrospinal 
fluid through the dural puncture site, leading to the caudal displacement of 
the brain with traction on pain-sensitive structures and the thin subdural bridg-
ing veins, possibly causing a slow and constant blood leakage from these 
veins [5]. 

03AP01-6
Pneumoencephalus and seizure af ter sequential anesthesia: 
cause or incidental finding - a case report 

Santos J., Freitas M.J., Silva A., Assunção J.P.
Centro Hospitalar Tondela-Viseu, Dept of Anaesthesiology, Viseu, Por tugal

Background: Pneumoencephalus (PC) is the presence of intracranial air, 
its development following neuroaxial anesthesia is extremely rare and most 
cases due to epidural block have been associated with loss-of-resistance to 
air (LORA) technique. Seizures in the post-operative set ting have multiple 
causes.
Case report: 60-year-old female, ASA III (class III obesity, hypertension, dia-
betes mellitus and lumbar spondylolisthesis) admit ted electively for total knee 
replacement surgery. Af ter 5 at tempts a sequential anesthesia with the LORA 
technique was performed. The patient was sedated with midazolam (4mg) 
and was on spontaneous ventilation and hemodynamically stable throughout 
the peri-operative period. 
Post-operative analgesia was made with epidural morphine. Was discharged 
from the PACU af ter 5 hours without incidents. 13 hours af ter the anesthesia 
was intubated and ventilated by the emergency medical team af ter a gener-
alized tonic-clonic seizure. PC was discovered on evaluation and there was 
cooperation from anesthesiology, ICU and neurosurgery The reevaluation re-
vealed severe hypercapnia and respiratory acidosis. Af ter acknowledgement 
that the patient was always asymptomatic and given the time lapse between 
the sequential anesthesia and the symptoms, the hypercapnia was admit ted 
as a major cause. There was resolution of the respiratory acidosis and hy-
percapnia and the patient was unevent fully extubated. Af terwards, a history 
of obstructive sleep apnea (OSA) was recognized and the patient continued 
follow-up by pulmonology. Remained asymptomatic and was discharged 
home 8 days later. 
Discussion: The probable cause of the seizure was multifactorial with the 
OSA, sedation and opioid as major possibilities. Although the patient didn’t 
report any symptoms suggestive of PC and there were more probable causes 
for the seizure, the PC finding was incidental and induced a fixation error. 
References: 
Kozikowski, G. P. Cohen, S. P. (2004) Lumbar Puncture Associated with 
Pneumocephalus: Report of a Case. Anesth Analg 98:524-6
Chau, H. M. Mokhlesi, B. Chung, F. (2013) Obesity Hypoventilation Syndrome 
and Anesthesia. Sleep Med Clin. 8(1): 135-147.
Learning points: PC is very rare, even when using the LORA technique, usu-
ally has early symptoms and seizure is an infrequent sign. A multidisciplinary 
approach of post-operative complications allows for early recognition of its 
real causes and minimizes the fixation errors. 
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03AP01-7
Syringomyelia af ter thoracic epidural catheterization in an 
anesthetized patient: is the anesthesiologist to be blamed? 

Chang Y.T., Shen C.H., Hung C.J.
Taichung Veterans General Hospital, Dept of Anaesthesiology, Taichung, 
Taiwan, Republic of China

Background: Anesthesiologists of ten perform thoracic epidurals in awake 
patients in fear of neurologic injury. 
Case report: A 64-year-old woman with a history of rectum cancer was gen-
eral anesthetized for mini-laparotomy. Surgeons decided to perform debulk-
ing surgery and asked for epidural blockade. The catheter was inserted at 
T11-12 and threaded cephalic 5 cm af ter several at tempts. Two days later, she 
complained about numbness and weakness of legs. Neurological examina-
tion identified Brown-sequard syndrome. Magnetic resonance imaging(MRI) 
showed intramedullary lesion from C6 to T12 with high intensity in T2-
weighted image, compatible with syringomyelia(syrinx)(Fig 1). She improved 
gradually and walked with assistance two weeks later. One year later, she still 
felt numbness up to T6. 

[Fig 1]

Discussion: Syrinx is a cystic arachnoiditis and characterized by pain, sen-
sory loss and muscle weakness. The mechanism of syrinx formation in this 
case is equivocal. First, no CSF come from the needle or catheter during the 
process. Second, there was neither permanent paraplegia nor cord contusion 
with segmental slitlike lesion which suggested cord catheterization indicated 
by previous cases[1-3]. We assume some tissue cut of f and plug the needle 
without notice, jeopardize “loss of resistance” technique and result in spinal 
cord penetration during initial at tempts. The neurological deficit was not like 
complete spinal cord injury may because medullary fascicles were separated 
without transection and the catheter reached epidural space in the end. MRI 
also showed spinal stenosis at C5-6 due to thickened ligmentum flavum and 
T12 compressive myelopathy owing to compression fracture (Fig 1), which 
blocked CSF flow, altered CSF circulation and caused syrinx.
References: 
1. Kao MC,Tsai SK, Tsou MY, et al. Anesth Analg. 2004;99(2):580-583
2. Nagathan DS, Singh BP, Ghatanatti S, et al. Acta Anaesthesiol Taiwan. 
2012;50(2):81-83
3. Takii Y, Sunouchi K, Tadokoro M, et al. Anesth Analg. 2006;103(2):513
Learning points: Anesthesiologists may be request for epidurals af ter the pa-
tient been anesthetized. We do not recommend epidural catheterization until 
patients have regained consciousness. 

03AP01-8
Epidural catheter: where does it go? 

Esquenazi Najman I., Duarte Pimentel P., Mastache N., Moreira Petri F., 
Magalhães Ramos de Souza F.H., Pinho Mendes Pereira A.C.
National Cancer Institute, Dept of Anaesthesiology, Rio de Janeiro, Brazil

Background: Chemoembolization is a combination of local delivery of che-
motherapy and a procedure called embolization to treat cancer. In chemoem-
bolization, anti-cancer drugs are injected directly into the blood vessel feeding 
a cancerous tumor. Synthetic material called an embolic agent is placed inside 
the blood vessels that supply blood to the tumor, in ef fect trapping the che-
motherapy in the tumor. Reports on the use of Drug-Eluting Bead Irinotecan 
(DEBIRI) in transarterial chemoembolization therapy for metastatic colorectal 
cancer show promising results. In order to reduce the painful response, it 
can be used intravenous sedation associated with epidural analgesia for the 
procedure and postoperative follow-up, which has demonstrated favorable 
results. 
Case report: A 79-year-old male patient, who has been diagnosed with right 
colon adenocarcinoma including liver metastasis, was submit ted to DEBIRI 
procedure by an interventional radiologist. Af ter intravenous sedation, epi-
dural catheter was taken place. Epidurography was performed by injecting 
intratecal contrast through the epidural catheter, just to certify its tip position, 
prior morphine and local anesthetic injection. At this moment, it was noticed 
that the catheter drew a circle appearance, with its tip pointing downward in 
the direction of the lower limbs. The catheter was then pulled and replaced un-
der direct visualization by fluoroscopy, until its tip was pointed up. Successful 
analgesia was obtained. No complications were observed.
Discussion: Continuous epidural analgesia is considered the gold standard 
for the management of postoperative pain. Unfortunately, even following the 
precise technique for introducing the epidural catheter, its blind insertion is 
not certainty related with its proper positioning. Literature reports that inser-
tion of excessive amounts of catheter into the epidural space is a risk factor 
for knot formation. Nevertheless, the optimal amount of catheter to insert into 
the epidural space, to minimize complications, is still a matter of debate. [1]
Reference: 
1. Renehan EM, Peterson RA, Penning JP, Rosaeg OP, Chow D. 
Visualization of a looped and knotted epidural catheter with a guidewire. Can 
J Anaesth. 2000;47:329-33. 
Learning points: We aimed to call at tention for the occurrence of unexpected 
positioning of the epidural catheter, possible related with analgesia failures in 
painful procedures. 

03AP01-9
Neuraxial anaesthesia af ter spinal bone tuberculosis (SBT): 
case review 

Biosca E.1, Broseta A.1, Moreno J.1, Errando C.1, Monteagud A.1, 
De Andrés J.2

1Hospital General de Valencia, Dept of Anaesthesiology & Intensive Care, 
Valencia, Spain, 2Hospital General de Valencia, Dept of Anaesthesiology & 
Pain Medicine, Valencia, Spain

Introduction: Despite tuberculosis (TB) being an infrequent disease in 
Europe, its incidence has rised as a result of increasing migration from en-
demic areas. In 1% TB af fects the spine (the so called Pott’s disease). Optimal 
treatment duration and bone healing criteria remain controversial. Thus neu-
roaxial techniques in patients with treated Pott’s disease are conflicting.
Case report: A 25-year-old female from Pakistan 37 weeks pregnant, re-
quested epidural analgesia during labour. She suf fered tuberculous spondy-
lodiscitis (T11-L1 abscess, 9x4 cm) with paresthesias in the lef t lower limb the 
year before. Pregnancy was not controlled until week 20th, and there were 
language communication dif ficuties.
She received quadruple therapy against TB for 12 months and the abscess 
was percutaneously evacuated. TB treatment finished at the end of the first 
trimester of pregnancy, remaining asymptomatic ever since. At six months 
of treatment, a MRI was performed showing improvement. However, persis-
tent infection could not be excluded because of persistence of granulation 
tissue. By agreement with obstetricians and midwives epidural analgesia was 
avoided, and iv analgesia provided (meperidine) throughout labour, which oc-
curred without incidences. The newborn Apgar was 9/10.
Discussion: Several case reports have been published regarding the use 
of neuraxial techniques in patients with undiagnosed SBT. Neurological se-
quelae range from none to paraplegia.
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There are no references on the use of neuraxial anaesthesia in patients with 
treated SBT, probably because there is no consensus on the optimal duration 
of the treatment and on the criteria of complete healing. The WHO and the 
American and Canadian Thoracic Societies recommend a fixed duration of 
treatment (between 6 and 12 months). In spite of this, recent reports suggest 
that the completion may be supported by MRI criteria as, in some asymptom-
atic patients, lesions remain beyond the 12 months of treatment.
Conclusions: There is not enough evidence to assume that the end of the 
treatment reflects the safety time frame needed to perform a neuraxial tech-
nique in patients with SBT. It seems reasonable to verify the absence of lesion 
on MRI before performing neuraxial techniques. 

03AP01-10
Is awake the answer in high-risk patients needing shoulder 
surgery? 

Gorecha M., Sainsbury K., Dasgupta K., Bryant M.
George Eliot Hospital, Dept of Anaesthesiology, Nuneaton, United Kingdom

Background: Shoulder surgery of ten requires the patient to be in the sit ting 
position (beach chair) and this can cause dramatic haemodynamic instability.
[1][2] We present the case of a high-risk 80 year old male patient who under-
went shoulder surgery carried out in the beach chair position. He was deemed 
to be high risk for a general anaesthetic so a regional technique with seda-
tion was used. The surgical incision was up to seven centimetres from the 
acromion edge (figure1); therefore, to provide complete anaesthesia of the 
shoulder a low approach interscalene and superficial cervical plexus block 
was carried out.
Case report: An ultrasound guided interscalene with a superficial cervical 
plexus block was used with 1% prilocaine 10mls and 0.375% levobupivacaine 
20mls administered. The block was checked by confirming numbness over 
the anterior and posterior aspects and inability to actively flex and abduct the 
shoulder. Intraoperatively the patient remained stable with no drop in blood 
pressure, and the surgery went successfully. At the end of surgery the patient 
woke up quickly despite a long operating time. Within fif teen minutes of ar-
rival in recovery he was comfortable, oriented and pain free. And he was ex-
tremely satisfied with the outcome and completed a patient satisfaction survey 
which confirmed this (figure 2).
Discussion: Because the patient had a previous history of stroke and myo-
cardial infarction, maintaining a mean arterial pressure of more than 80mmHg 
was our target, along with maintaining a heart rate of around 60-65bpm. 
Tachycardia is very deleterious in a failing heart and is the most detrimental 
factor in managing Bezold-Jarisch reflex.[3] Keeping the patient awake during 
surgery helped us to adequately assess cerebral perfusion considering his 
pervious history of stroke.
References: 
1. Beecrof t CL, Coventry DM. Anaesthesia for shoulder surgery. Contin Edu 
Anaesth Crit Care Pain 2008;8(6):193-8.
2. Gardner BM. The beach chair position S Afr Fam Pract 2015;57(2)(Suppl 
1):S6-S9. 
3. Kinsella SM, Tuckey JP. Perioperative bradycardia and asystole: 
relationship to vasovagal
Learning points: 
• General anaesthesia in elderly patients present many problems
• Beach chair position shoulder surgery has many possible risks
• Regional anaesthesia has tremendous advantages over general 
anaesthesia in this type of surgery by maintaining haemodynamic stability 
and cerebral and spinal cord perfusion.

03AP01-11
Tattooing and regional anesthesia 

Fernandes M.B.C.1, Nunes R.R.1, Lopes C.G.2, Cavalcante S.L.F.1, 
Ribeiro K.G.1, Nunes Filho R.R.3

1HGF-Hospital Geral de For taleza, Dept of Anaesthesiology, For taleza, Brazil, 
2Hospital Sao Carlos, Dept of Anaesthesiology, For taleza, Brazil, 3Universidad 
Abier ta Interamericana, Dept of Anaesthesiology, Rosario, Argentina

Background: Tattooing has experienced a boom since the 1990s, with a 
current prevalence of ~25% among americans aged 24-50 years. Pigments 
penetrating the dermis remain definitively whereas pigments limited to the 

epidermis are shedded during the first few weeks. Originally, pigments were 
inorganic (titanium dioxide, cadmium sulfate, chromium oxide, iron oxide and 
carbon), but the use organic pigments of uncertain composition is increas-
ingly common. Anesthesiologists see a growing number of tat tooed patients 
in their daily practice.
Case report: A 35-year old patient (P1) with a tat too in the posterior thoracic 
area (approximately reaching T12) was submit ted to abdominal liposuction 
from the xiphoid process down under lumbar peridural anesthesia (L1-L2) with 
local anesthetic and opioid using a catheter introduced up to 5 cm above the 
puncture. 
Discussion: Widely used pigments of unknown composition, which have not 
been regulated or of ficially approved for use in humans, may have potentially 
carcinogenic or cytotoxic ef fects on the nervous system if deposited in sites 
such as the interspinous ligaments and the epidural and intrathecal spaces. 
The resulting pathologies may take years to develop and are rarely diagnosed 
early. Pigments have been found in axillary lymph nodes positive for malig-
nant melanoma 30 years af ter tat tooing. Likewise, in a 34-year old pregnant 
woman, pain and hypersensitivity were likely precipitated by pigments depos-
ited in nerve tissue during epidural anesthesia, although the cause could not 
be established with absolute certainty. To our knowledge, no other studies or 
case reports have described serious complications from spinal or epidural 
puncture through tat tooed skin, and some authors have even questioned the 
existence of a risk.

[Tat too]

References: Frederic J. Mercier and Marie-Pierre Bonnet. Tat tooing 
and various piercing: anaesthetic considerations. Current opinion in 
Anaesthesiology 2009, 22:436-441.
Learning points: Anesthesiologists should avoid direct puncture of tat toos by 
preferring untat tooed skin surfaces or paramedian puncture. 

03AP01-12
An alternative approach to spinal anaesthesia complications 

Stanciulescu E.-L.1, Godeanu C.1, Marin D.1, Nastase P.2, Paun M.A.2, 
Grintescu I.M.1

1Clinical Emergency Hospital of Bucharest, Dept of Anaesthesiology & 
Intensive Care, Bucharest, Romania, 2Clinical Emergency Hospital of 
Bucharest, Dept of Surgery, Bucharest, Romania

Background: Although spinal anaesthesia complications are quite rare at this 
time, they are severe and present a challenge for every physician. They are 
related to the technique itself or to the substances being administered during 
the anaesthesia. Sometimes, the standard treatment for these complications 
is inef fective, therefore the physician is compelled to try alternative solutions 
to the problem. Practice concerning complementary and alternative medicine 
is currently an area of considerable interest. 
Case report: A 40 year old female was admit ted for a right ankle fracture. 
The pacient underwent open reduction and internal fixation of right ankle frac-
ture under spinal anesthesia with 0.5 % 12 mg plain bupivacaine, at L2-L3 
intervertebral space, using pencil point 25 - gauge needle, with the patient in 
sit ting position. Forty-eight hours later, a sudden onset of severe headache, 
nausea and vomiting was noted. The patient was advised to bed rest, iv and 
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oral fluids, analgesia as per protocol and oral caf feine sodium benzoate. The 
symtpoms persisted, therefore the patient was given a phytotherapeutic drug 
composed of Zingiber of ficinale (30 mg) and Salvia of ficinalis (20 mg), tablets 
which were administered sublingual, six tablets per day for two days, with the 
patient’s consent. 
Discussion: Twenty-four hours af ter the phytotherapeutic drug was adminis-
tered, the symptoms disappeared.
Post dural puncture headache mechanism is not fully understood. Ginger is 
reported in Ayurvedic system of medicine to be useful in neurological disor-
ders; it has been shown to exert potent antiemetic properties, but its precise 
mode of action has not yet been elucidated (either by an antagonist ef fect on 
5 HT-3 receptors, an antagonist ef fect over serotonin receptors, or an anticho-
linergic or antihistaminic ef fect). 
Learning points: Spinal anaesthesia complication approach can come from 
various perspectives. There are no known side ef fects for the phytotherapeu-
tic medication, other than allergic reactions to the plants themselves, therefore 
the study of such an alternative can be extended to a cohort type study. The 
treatment can be an alternative to the classic treatment when there are contra-
indications for the lat ter. Informed consent was obtained from the presented 
patient. 

03AP02-1
Intrathecal injection of bupivacaine on the contents of 
excitatory and inhibitory amino acids of spinal cord in rats 

Lei Q.1, Ma H.1, Zhang Y.1, Yang F.2, Zheng J.2, Gu Y.2

1General Hospital of Ningxia Medical Universit y, Dept of Anaesthesiology, 
Yinchuan, China, 2Ningxia Medical Universit y, Dept of Anaesthesiology, 
Yinchuan, China

Background and Goal of Study: Neuraxal anesthesia combined general an-
esthesia has been widely used in anesthesia practice due to its good proper-
ties. Our previous study found that the spinal and epidural anesthesia had 
sedative ef fect, but its mechanism still not clear. We hypothesize the sedation 
of subarachnoid block is related to the influence of bupivacaine on the release 
of excitatory and inhibitory amino acid in the spinal cord.
Materials and methods: 24 male Sprague-Dawley rats were randomly divid-
ed into three groups: control group (group C, n=8), Saline group (group NS, 
n=8), 0.5% bupivacaine group (group B, n=8). And the rats were intrathecally 
administrated 25 microliter of saline and 25 microliter of 0.5% Bupivacaine in 
the group NS and group B, respectively. 
Ten minutes af ter injection, the rats were sacrificed and removed lamina and 
took out the spinal cord, then placed the spinal cord below thoracic vertebra 
(T10) in the vials of 1.8ml. Numbered the samples and preserved them in the 
-80 degrees freezer. The contents of excitatory amino acid aspartate (Asp) 
and glutamate (Glu) and inhibitory amino acid γ-aminobutyric acid (GABA) 
and glycine (Gly) in the rat spinal cord were detected by using the automatic 
amino acid analyzer (German, S-433D).
Results and discussion: The content of GABA in the rats spinal cord in group 
B (0.65±0.10) microgram/mg were significantly increased comparing with 
group C (0.48±0.12) microgram/mg and group NS (0.49±0.12) microgram 
/mg (P<0.01, P<0.05); The content of glycine (Gly) in the rats spinal cord 
in group B (1.13±0.20) microgram/mg were significantly increased compar-
ing with group C (0.91±0.16) microgram/mg and group NS (0.76±0.13) mi-
crogram/mg (P<0.05, P<0.01); however, the content of glutamate (Glu) in 
the rats spinal cord in group B (0.91±0.16) microgram /mg were significantly 
decreased comparing with group C (1.07±0.12) microgram /mg and group 
NS (1.14±0.67) microgram/mg (P<0.05, P<0.01). The sedative ef fect of sub-
arachnoid block may be related to the changes of excitatory and inhibitory 
amino acid in the spinal cord.
Conclusion(s): Bupivacaine spinal anesthesia can increase the contents of 
inhibitory amino acid (GABA and Gly) and decrease the contents of excitatory 
amino acid glutamate. 

03AP02-2
The interaction and optimal match ratio of levobupivacaine 
and hydroxyl derivative of QX-314 in producing long-lasting 
sensory-predominant nerve block in rats 

Zhang W., Yin Q., Rong L., Yang J., Yang L., Liu J.
Sichuan Universit y, Dept of Anaesthesiology, Chengdu, China

Background and Goal of Study: It is reported that bupivacaine with co-
applied QX-314 produced prolonged sciatic nerve block in rodents, indicat-
ing a potential strategy for long-lasting local anesthesia. But both drugs have 
concentration-dependent systemic and localized toxicity. Combination use of 
local anesthetics further enlarges the risks.
We replaced bupivacaine with its S-isomer levobupivacaine; and substituted 
QX-314 with its hydroxyl derivative, QX-OH. We tested whether the new com-
bination would produce prolonged nerve blockade in rats without severe tox-
icity. To optimize the formula of the new combination, the interaction molar 
match ratio of two drugs were investigated.
Materials and methods: Sensory and motor blockade from peri-sciatic nerve 
injection of levobupivacaine (LB) at 1~5 mM, QX-OH at 5~25 mM, or combi-
nation of LB and QX-OH were evaluated by hot plate and extensor postural 
thrust test in rats, respectively. EC50 for each drug was estimated by “Bliss” 
method. Systemic and local toxicity were assessed. Response surface model-
ing was used to investigate the interaction and optimal match ratio of LB and 
QX-OH. 
Results and discussion: The EC50 for LB and QX-OH were 1.8 mM and 16.1 
mM, respectively. QX-OH with LB produced intense sensory blockade up to 
12 h, and motor block lasted for 8 h in maximum. Synergistic relationship was 
revealed between the two drugs; the optimal match ratio (molar) for levobu-
pivacaine to QX-OH was 1: 0.454. No severe systemic or local toxicity was 
observed. 
Conclusion(s): Levobupivacaine and co-applied QX-OH facilitate long-last-
ing, sensory-predominant nerve block without obvious systemic and local tox-
icity. The maximum ef fect of QX-OH and levobupivacaine on nerve blockade 
was reached at molar ratio of 1: 0.454. 

[Sciatic nerve block and histological results]
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03AP02-3
Neurotoxic effects of intraneurally or perineurally injected 
solutions of saline and increasing concentrations of 
ropivacaine in the sciatic nerve of Wistar rats 

Grietens J.1, Van Boxstael S.1, Vandepit te C.1, Knezevic N.1, 
Van Melkebeek J.1, Hasanbegovic I.2

1Ziekenhuis Oost-Limburg, Dept of Anaesthesiology & Intensive Care, Genk, 
Belgium, 2Sarajevo Universit y School of Medicine, Dept of Anatomy, Histology 
& Embryology, Sarajevo, Bosnia and Herzegovina

Background and Goal of Study: Using an animal model, this study examined 
the neurotoxic ef fects of varying concentrations of ropivacaine when injected 
perineurally. 
We hypothesized that neurologic injury af ter intraneural application of ropiva-
caine will be greater with increasing concentration of ropivacaine.
Materials and methods: Af ter approval by the Laboratory Animal Care and 
Use commit tee, the sciatic nerves of 50 Wistar rats were exposed bilaterally. 
The 100 sciatic nerves were randomized to receive one of four concentrations 
either of ropivacaine(0.2%-0.5%-0.75%-1%) or saline intraneurally (R) or peri-
neurally (L). Needles were placed under optic microscopy guidance; opening 
injection pressure data were also recorded. Neurologic examinations were 
performed at baseline 1,2,3,4,5,6,24,48 and 72 h by blinded assessors. Af ter 3 
days the sciatic nerves were histologically examined for qualitative and quan-
titative evidence of nerve damage. 
Results and discussion: The degree of histologic evidence of nerve injury 
correlated with the concentration of ropivacaine; higher concentrations were 
associated with greater degree of injury. While increasing concentration of 
ropivacaine resulted in longer duration of blockade, there was no evidence 
of histologic injury with perineural injections. Intraneural injections resulted 
in motor and sensory neurologic deficit and increased microscopic indices 
of nerve damage. In contrast, perineural injections resulted in transitory neu-
rologic deficit and no nerve damage. Indices of neurologic damage were 
increased at higher concentrations of ropivacaine. Injury occurred only with 
injections that resulted in high opening injection pressures. 
Conclusion(s): When applied intrafascicularly, ropivacaine exhibited concen-
tration dependent neurotoxic ef fects with histologic evidence of nerve dam-
age. The magnitude of this ef fect was concentration-dependent. Perineurally 
injected ropivacaine resulted in concentration-dependent duration of block-
ade without evidence of neurologic injury. Injury always occurred when nee-
dle placement was intrafascicular and high opening injection pressures at all 
concentrations of ropivacaine. 

03AP02-4
The spread of 20 ml vs 40 ml of dye injected into psoas 
compartment in cadavers 

Fesenko V., Kolomachenko V.
Kharkiv Postgraduate Medical Academy, Dept of Anaesthesiology, Kharkiv, 
Ukraine

Background and Goal of Study: Psoas compartment block, useful in hip 
surgery, in combination with sciatic nerve block needs rather large volume 
of local anesthetic. 
Our aim was to compare the spread of 20 ml vs 40 ml of aqueous solution 
injected into psoas compartment.
Materials and methods: In 12 fresh adult cadavers, 0.01% methylene blue 
aqueous solution was injected af ter Capdevila et al [1] into psoas compart-
ment, 20 ml at one side and 40 ml at the opposite side. Then the dye distribu-
tion along the vertebral bodies was analysed.
Results and discussion: The distance between the injection point and the 
caudal limit of the dye spread (M ± SD) was 9.3 ± 1.5 cm af ter 20 ml and 10.9 
± 2.1 cm af ter 40 ml, the dif ference being statistically significant (unpaired 
one-tailed t-test, p = 0.021), but clinically irrelevant. The upper (L1 vertebral 
body) and the lower (S1) limits of the dye spread were identical with both 
volumes, although these limits were reached in one cadaver (8%) only. L3 and 
L4 levels were stained densely with both volumes in all cadavers, L5 in nine 
(75%) with 20 ml and in ten (83%) with 40 ml, L2 in two (17%) and three (25%), 
respectively (non-significant dif ference, Fisher exact p = 0.5). 
Conclusion(s): With both 40 ml and 20 ml injected into psoas compartment, 
the solution always spreads along L3 and L4, frequently along L5, and rarely 
along L1, L2, and S1 levels.

Reference: 
1. Capdevila X., Macaire P., Dadure C., et al. Continuous psoas compartment 
block for postoperative analgesia af ter total hip arthroplasty: new landmarks, 
technical guidelines, and clinical evaluation. Anesth Analg 2002; 94: 1606-
1613.

03AP02-5
Subclinical dosages of bupivacaine with QX-314 produced 
long-lasting and non-selective sciatic nerve blockade 

Yin Q.1, Li J.2, Ma L.3, Yang L.4, Liu J.4, Zhang W.4

1West China Hospital, Sichuan Universit y, Dept of Anaesthesiology, Chengdu, 
China, 2Nor th Sichuan Medical College, Dept of Anaesthesiology, Nanchong, 
China, 3Kunming Medical Universit y, Dept of Anaesthesiology, Kunming, 
China, 4Sichuan Universit y, Dept of Anaesthesiology, Chengdu, China

Background and Goal of Study: QX-314, the impermeable quaternary de-
rivative of lidocaine, produced long-lasting, sensory flavoring nerve block with 
co-applied bupivacaine when both were used at 0.5%, indicating a potential 
strategy for at tenuating peri-operative pain. Bupivacaine activates transient re-
ceptor potential (TRP) channels, facilitates cellular entry of QX-314, and theo-
retically may serve as enhancer; while QX-314 may be the active ingredient in 
this combination. We assumed that the enhancement of bupivacaine may be 
achieved at lower dosages. 
Materials and methods: Sprague Dawley rats received peri-sciatic injection 
of 15 mM (0.5%) QX-314 alone or with bupivacaine from 0.5 mM (0.016%) 
to 15 mM (0.5%). Sensory and motor block were assessed by hot plate test 
and extensor postural thrust test. Local toxicity was evaluated by histological 
examination one week af ter injection. 
Results and discussion: Median (25th percentile, 75th percentile) time of sen-
sory and motor block from 0.5% QX-314 alone were 0 (0, 0.75 h) and 0 (0, 0 
h) respectively. When bupivacaine was co-applied, there was no dif ference 
among the onset of nerve blockade; however as concentration of bupivacaine 
increased from 0.5 mM (0.016%) to 15 mM (0.5%), the of fset time of sensory 
blockade ranged from 1 h (0, 3 h) to 9 h (8 h, 10.5 h) (p <0.001 among 
groups), the of fset time of motor blockade lasted from 1.5 h (0, 3 h) to 8 h (8 h, 
10.5 h) (p <0.001 among groups). There was no dif ference between sensory 
and motor block in all combinations except for QX-314 with 1 mM (0.03%) 
bupivacaine. No severe neurotoxicity or myotoxicity was observed. 
Conclusion(s): The potential of QX-314 in peripheral nerve block was pro-
moted by bupivacaine at concentration as low as 0.016%, while 0.016% bupi-
vacaine or 0.5% QX-314 alone is hardly ef fective at all. Moreover, the combi-
nation of QX-314 and subclinical dosage of bupivacaine did not demonstrated 
sensory-preference, unlike when bupivacine was used at high dosage. This 
may indicate unknown mechanisms that exist in both sensory and motor pe-
ripheral fibers. 

[Sciatic nerve block from QX-314 with Bupivacaine]
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03AP02-6
Development of an experimental model to evaluate 
bupivacaine induce ventricular arrhythmias in a porcine 
experimental model.Preliminary evaluation of intralipid 

López Menchaca R.1, Callejo D.1, Sevilla R.1, Salas J.2, Quintela O.3, 
Zaballos M.1

1Hospital General Universitario Gregorio Marañon, Dept of Anaesthesiology 
& Intensive Care, Madrid, Spain, 2Hospital de Madrid Nor te-Sanchinarro, 
Dept of Anaesthesiology & Intensive Care, Madrid, Spain, 3Universidad 
Complutense de Madrid, Toxicología y Legislación Sanitaria, Madrid, Spain

Background and Goal of Study: Unintentional intravenous administration of 
bupivacaine might produce life-threatening arrhythmias.Despite the fact that 
several clinical reports and animal studies have described the occurrence of 
lethal ventricular arrhythmias associated with bupivacaine intoxication, there 
is limited information regarding essential characteristics of these arrhythmias.
Furthermore, no arrhythmias were provoked in some reports of bupivacaine 
intoxication af ter ventricular pacing.(1)
Our aim was to develop a reproducible model to study paced induced ven-
tricular arrhythmias in the context of bupivacaine intoxication, and evaluate if 
intralipid administration protect of these arrhythmias. 
Materials and methods: 6 Large-White pigs were premedicated with ket-
amine and anesthetized with intravenous sodium thiopental 5mg-kg.The an-
esthetic maintenance was performed with sevoflurane 1 MAC(2.6%). Femoral 
artery and vein were canalized for invasive monitoring, analytical blood gas 
samples and bupivacaine levels determinations. 2 quadripolar catheters were 
used for stimulation and intracardiac recordings and advanced to the high 
right atrium and to the right ventricular apex. 
Af ter instrumentation a bupivacaine bolus of 4 mg.kg-1 was administered fol-
lowed by a continuous infusion of 100 µg.kg-1.min-1.A modified programmed 
ventricular stimulation protocol was performed (at baseline and af ter 15 min of 
bupivacaine perfusion).The ventricle was paced at maximal current strength 
(at 3 basic cycle lengths (350,400 and 600 ms). 
Af ter an 8-beat pacing train, programmed stimulation was initiated with cou-
pling intervals of 290, 280, 270, and 260 ms for the first through fourth extra-
stimuli. In 2 additional animals an IL infusion was administrated 3 min af ter 
bupivacaine bolus dose. 
Results and discussion: At baseline, no animals except one, developed 
ventricular arrhythmias af ter the ventricular stimulation protocol,however sus-
tained ventricular tachydysrhythmias occurred in 87,5% of the animals with 
the administration of bupivacaine. Intralipid did not prevent the development 
of ventricular arrhythmias.
Conclusion: We have shown that this experimental model is useful to evaluate 
and investigate bupivacaine-induced ventricular arrhythmias. Our preliminary 
data show that intralipid was not ef fective to prevent paced-induced ventricu-
lar arrhythmias in the context of a porcine experimental model of bupivacaine 
intoxication
References: 
1. Groban L et al. Anesth Analg 2000;91(5):1103-11 

03AP02-7
Bupivacaine at 0.03% in combination with QX-314 at 0.5% 
produced sensory-predominant nerve blockade related to 
hyperpolarization-activated cyclic nucleotide-gated channels 

Zhu T., Yin Q., Yang J., Yang L., Liu J., Zhang W.
Sichuan Universit y, Dept of Anaesthesiology, Chengdu, China

Background and Goal of Study: QX-314, the impermeable derivative of lido-
caine, is well known to produce sensory-selective local anaesthesia through 
activating TRPV1 channels in sensory neurons. Recently, it has been report-
ed that bupivacaine induced cellular entrance of QX-314 through unidenti-
fied TRP-independent pathways. Since hyperpolarization-activated cyclic 
nucleotide-gated channels (HCN) and endocannabinoids are involved in local 
anaesthesia, we tested whether they contributes to nerve blockade from bu-
pivacaine with QX-314. 
Materials and methods: Sprague Dawley rats received sciatic nerve block 
with mixture of bupivacaine and QX-314 (QB), 30 min af ter pretreated with 
intraperitoneal inhibitor/activator of TRPV1 (capsaizepine, CPZ), TRPA1 
(HC030031), HCN (ZD7288/forskolin) or cannabinoid receptors (AM251, 
AM630/URB937) (n = 8). Sensory and motor functions were evaluated by 

revised hot plate test and postural extensor thrust. Bupivacaine and QX-314 
were given at their EC50. 
Results and discussion: Compared with 6.3 ± 0.5 h of analgesia and 4.5 ± 
0.3 h of immobility elicited by QB, pretreatment of ZD7288 resulted in pro-
longed sensory block for 8.8 ± 0.4 h (p <0.001) and motor block for 6.5 ± 1.1 
h (p <0.001). Both sensory (3.4 ± 0.4 h, p <0.001) and motor block (2.1 ± 0.1 
h, p <0.001) significantly shortened af ter pretreated with forskolin. 
Pretreatment of CPZ, HC030031, AM251, AM630, or URB937 did not alter the 
pattern of nerve blockade of QB. These data provided in vivo evidence that 
HCN, the “pacemaker channel” from super family of voltage-gated K+ chan-
nel, involved in bupivacaine induced QX-314 entry of peripheral nerve fibers. 
Conclusion(s): Activation or inhibition of HCN channels significantly altered 
nerve blockade from mixture of bupivacaine and QX-314, indicating that HCN 
channels may contribute to bupivacaine induced cellular entry of QX-314. 

[Sciatic nerve blockade]

03AP02-12
Evolution of the use-dependence block induced by bupivacaine 
af ter intralipid administration. Study in an experimental porcine 
model 

López-Menchaca R.1, Callejo D.1, Sevilla R.1, Salas J.2, Quintela O.3, 
Zaballos M.1

1Hospital General Universitario Gregorio Marañon, Dept of Anaesthesiology 
& Intensive Care, Madrid, Spain, 2Hospital de Madrid Nor te-Sanchinarro, 
Cardiology, Madrid, Spain, 3Universidad Complutense de Madrid, Medicina 
Legal y Toxicología, Madrid, Spain

Background and Goal of Study: Depression of cardiac conduction due to 
the blockade of sodium channels is one of the primary mechanisms of bu-
pivacaine’s cardiotoxicity. Typically, the blockade induced by bupivacaine 
increases as the stimulation rate increases, and the recovery from block is 
slow. Experimental studies suggest that lipid emulsion is ef fective in reversing 
bupivacaine cardiac toxicity. We aimed to evaluate the temporal evolution of 
the use-dependence block induced by bupivacaine with the Intralipid admin-
istration.
Materials and methods: Five Large-White pigs were premedicated with ket-
amine and anesthetized with intravenous sodium thiopental 5mg-kg. The an-
esthetic maintenance was performed with sevoflurane 1CAM(2.6%). Femoral 
artery and vein were canalized for invasive monitoring,analytical blood gas 
samples and bupivacaine levels determinations. Af ter instrumentation and 
monitorization,a bupivacaine bolus of 4 mg.kg-1 was administered. Ventricular 
conduction (evaluated by QRS duration) was measured af ter ventricular pac-
ing at cycle length of 400 ms on the baseline, af ter bupivacaine and 1, 5,10 
and 30 minutes af ter Intralipid administration (1.5 mL/kg over 1 minute fol-
lowed by an infusion of 0,25 mL/kg/min). Three additional animals served as 
a control group, saline infusion was administered instead of Intralipid.
Results and discussion: Bupivacaine induced and intense use-dependence 
ef fect, manifested in sinusal and stimulated QRS. 
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 Sinus cycle length QRS duration in 
sinus rhythm 400pclQRS duration 

 Intralipid Control Intralipid Control Intralipid Control

Baseline 613±114 595 ±15 82±5 78±9 101±8 98±11

Bupivacaine 610±64 730±70 133±42* 160±16 349±71* 400±0

1 min af ter IL/saline 
administration 638±87 673±87 129±27* 151±47 374±35* 365±55

5 min af ter IL/saline 
administration 621±44 654±59 112±15* 147±51 289±86* 335±81

10 min af ter IL/saline 
administration 633±57 639±73 96±10* 116±33 197±57* 266±97

30 min af ter IL/saline 
administration 702±51 690±73 80±8 85±10 103±23 115±16

[Tab1]

400PCLQRS: QRS duration at 400 millisecond pacing cycle length IL: intralipid 
*P<0,05 compared with baseline.
Conclusion: Intralipid reversed the sinusal and paced QRS interval length-
ening induced by the injection of bupivacaine. However 10 minutes af ter IL 
administration an important widening of the stimulated QRS persisted (Δ95%) 
whereas sinusal QRS duration was near baseline values. This finding sug-
gests that the phenomena of bupivacaine cardiac toxicity persisted although 
the signs on the ECG apparently have normalized. 
This data suggests that suitable monitoring should be continued until ade-
quate heart conduction parameters were restored. 

03AP03-1
The effect of introducing non-traumatic lumbar puncture 
needles in a Danish neurological department on the number 
of blood patches performed. A retrospective study 

Jonsson M.1, Siegel H.2, Malmer L.3, Lunde L.4, Skovgaard Olsen K.1, 
Øberg Lauritsen A.1

1Rigshospitalet - Glostrup, Universit y Hospital Copenhagen, Dept of 
Anaesthesiology & Intensive Care, Glostrup, Denmark, 2Nykøbing Falster 
Hospital, Dept of Anaesthesiology, Nykøbing F., Denmark, 3Nordsjaellands 
Hospital, Universit y of Copenhagen, Dept of Anaesthesiology, Hillerød, 
Denmark, 4Rigshospitalet - Glostrup, Universit y Hospital Copenhagen, 
Neurological Dept, Glostrup, Denmark

Background and Goal of Study: Postdural puncture headache (PDPH) is 
defined as a postural headache that occurs af ter a dural puncture. There are 
several risk factors for developing PDPH for example the design of needle tip. 
Severe PDPH is of ten treated with an epidural blood patch (EBP). It has previ-
ously been shown that the use of a non-traumatic needle reduces the risk of 
PDPH. However, recent studies have shown that the traumatic needle is still 
the first choice amongst Danish neurologists. 
The aim of the study was to investigate if the introduction of non-traumatic 
needles would reduce the incidence of EBP af ter dural punctures in a Danish 
neurologic department. 
Materials and methods: Before January 2013, almost all dural punctures 
were performed using a traumatic needle at our neurological department. 
From January 2013 to the end of September 2013, the neurologists were 
trained to use a non-traumatic needle.
In October 2013, the non-traumatic needle was implemented as first choice 
when performing the procedure.
In the periods from January 2012 to the end of December 2012, (period A) and 
from October 2013 to the end of September 2014, (period B) the number of 
dural punctures and EBPs were registered retrospectively. The indication for 
using an EBP for treating PDPH was not revised over the same period.
Chi square analyses were used for the binary outcome data (blood patch and 
no blood patch) between the two groups (”traumatic” needle dural procedure 
and ”non-traumatic” needle dural procedure). 
A significance level of p=0.05 was used. 
Results and discussion: In period A and period B, 1335 respectively 1300 
procedures were performed. 
The numbers of EBP in the two periods were 44 (3, 3%) and 18 (1, 4%).
Chi square analyses were used for the binary outcome data (EBP and no 
EBP) between the two groups (traumatic or non-traumatic needle). A signifi-
cance level of p=0,05 was used.
The dif ference in the number of the need of EBP in the two groups came out 
statistically significant (p = 0,002).

Conclusion(s): The incidences of EBP were reduced by changing the needle 
type, from a 20G or 22G traumatic needle to a non-traumatic needle. This 
study underlines the importance of using a non-traumatic needle for dural 
puncture in order to reduce the risk of developing severe PDPH. 

03AP03-2
How low can you go? A study comparing the accuracy of 
B-Mode ultrasound and strain elastography in the recognition 
of femoral and interscalene test doses in the soft embalmed 
Thiel cadaver model by anaesthesia trainees 

Mustafa A.1, Seeley J.1, Mcleod G.1, Corner G.2, Munirama S.3

1Ninewells Hospital and Medical School, Dept of Anaesthesiology, Dundee, 
United Kingdom, 2Universit y of Dundee, Physics, Dundee, United Kingdom, 
3Manchester Royal Infirmary, Dept of Anaesthesiology, Manchester, United 
Kingdom

Background and Goal: Hydrolocation is a recognized means of detecting 
needle tip position during ultrasound guided regional anaesthesia. Volumes 
between 0.25ml & 1ml are injected in order to minimize neural damage in 
the event of accidental subperineural injection. Retrospective analysis have 
shown that between 1 in 6 & 1 in 3 intraneural injections may be missed. No 
test is able to dif ferentiate between subperineural and supepineural injection. 
The objective is to assess the the accuracy of fusion elastography compared 
to B-mode ultrasound when injecting 0.25ml, 0.5ml or 1 ml test dose during 
interscalene & femoral nerve blocks in sof t embalmed thiel cadavers.
Materials and methods: Engineers converted color strain elastography to 
white shadow, overlapped B-mode and created fusion elastography(fig.1). 

[Elastography1]

53 femoral & interscalene nerve blocks on 2 sof t embalmed thiel cadavers, 
both sides, randomized to 0.25ml, 0.5ml and 1ml, intra/extraneural injections 
recorded both fusion elastography & B-mode. 20 trainees viewed 12 seconds 
B-mode videos, without repeat(n=53) & fusion images of B-mode and elas-
tography (n=53). Image interpretation; hydrolocation defined as perineural, 
intraneural and distant.Then rating the confidence of the location as low, mod-
erate or high. The standard was set by consensus of 2 independent experts. 
statistical analysis using mixed ef fects regression model. NCSS area & bright-
ness using ImageJ( NLM, Washington DC).
Results and discussion: In the area, mixed ef fects analysis showed dif fer-
ences in area between imaging modes (F value 8.0 p<0.001) but not vol-
ume (F value 3.1, p=0.06), nerve blocks p=0.72, sequence p=0.15, cadaver 
p=0.63 or side of injection p=0.48. In brightness analysis showed dif ferenc-
es in brightness between imaging models (F value 223.9, p<0.001) & with 
increasing volume (F value 31.1, p=0.04). Nerve block p=0.13, sequence 
p=0.93, cadaver p=0.91 or side of injection p=0.85 had no ef fect. 
20 trainees were tested, B-mode is only 60% sensitive in detecting tissue dis-
placement.
Conclusion: Fusion elastography is a reliable mode of imaging test doses, it 
is a more sensitive indicator of tissue displacement using test doses between 
0.25ml & 1ml. 
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03AP03-3
Predicting the the safe depth of the caudal epidural space in 
caudal block for children using magnetic resonance imaging 

Kim H.I.1, Min J.Y.1, Byon H.J.1, Kim H.Z.2

1Yonsei Universit y College of Medicine, Severance Hospital, Dept of 
Anaesthesiology & Pain Medicine, Seoul, Korea, Republic of, 2Hanrim 
Universit y, Kandong Sungsim Hospital, Dept of Anaesthesiology & Pain 
Medicine, Seoul, Korea, Republic of

Background: Caudal block is of ten performed through the sacral hiatus to 
provide pain control to children undergoing urologic surgery or lower abdom-
inal surgery. In order to prevent unintended dural puncture during the caudal 
block, the needle must not be advanced further af ter penetrating the sacro-
coccygeal ligament. However, the penetration of the sacrococcygeal ligament 
may not always be identified, and the dural sac of small children is located at 
a lower level than that of adults. 
The aim of this study was to establish simple guidelines for predicting the 
safe depth of the caudal epidural space in children based on demographic 
data.
Materials and methods: The study’s participants were children under 12 
years old who had undergone lumbar-sacral magnetic resonance imaging. 
The T2 sagit tal image of showing the best view of the sacrococcygeal mem-
brane and the dural sac was chosen. We measured the distances using the 
centricity web PACS viewer. Distance ‘a’ represented the length from the up-
per margin of the sacrococcygeal ligament to the dural sac, distance ‘b’ was 
the length of the sacrococcygeal ligament, distance ‘c’ represented the maxi-
mum depth of the caudal epidural space including the sacrococcygeal liga-
ment, and distance ‘d’ was defined as the length from the central point of the 
sacrococcygeal ligament to the skin.
Results and discussion: A total of 141 magnetic resonance images were 
analyzed. The study’s participants were 20.0 months(1.00-154.00) when MRI 
imaging was taken. Their median weight and height were 11.5kg (3.40-60.00) 
and 82.7cm(50.00-159.50). The median BSA was 0.49 m2(0.21-1.60). The age, 
height, weight, and BSA were highly correlated. Distances a, b, and c showed 
a high correlation with the child’s age, weight, height and BSA. 
Distance a showed the highest R2correlation with the BSA. Based on those 
results, a simple formula was developed: distance a (mm) = 25 x BSA. fig2 
When this formula was applied to the children in this study, the proportion of 
the needles predicted to be safely located in the caudal canal was 100% (95% 
CI 100-100).
Conclusion(s): The simple formula, 25 x BSA, can be recommended to calcu-
late the safe depth of the caudal epidural space in order to prevent unintended 
dural puncture af ter puncture of the sacrococcygeal ligament during caudal 
block in children. However, further clinical studies based on this formula are 
needed.

[Fig 1]

[Fig2]

03AP03-4
Ultrasound-guided continuous femoral nerve block: 
the influence of catheter orifice configuration (multi-orifice 
versus end-hole) on postoperative analgesia af ter total knee 
arthroplasty (TKA) 

Hamdani M.1, Novello A.1, Miozzari H.2, Iselin I.1, Fournier R.1

1Geneva Universit y Hospitals, Dept of Anaesthesiology, Geneva, Switzerland, 
2Geneva Universit y Hospitals, Dept of Surgery, Geneva, Switzerland

Background: Multiorifice catheters provided superior analgesia and signifi-
cantly reduced local anesthetic consumption compared with end-hole cath-
eters in epidural studies. The demonstrated benefits of multi-orifice catheter 
result from a multi-orifice flow during an intermit tent bolus regimen ensuring a 
wider local anesthetic spread which probably contributes to the better quality 
of the block in this clinical set ting. This prospective, randomized study tested 
the hypothesis that, in an automated regular bolus continuous femoral nerve 
block (CFNB), a multiorifice catheter would reduce local anesthetic consump-
tion compared with an end-hole catheter. 
Methods: 80 adult patients undergoing primaryTKA were randomized to 
CFNB using either a multiorifice or an end-hole catheter. CFNB was inserted 
under ultrasound-guidance according to a short-axis in-plane technique. 
Once the catheter was secured and in place, an initial injection of 20 ml lido-
caine 1% was performed through the catheter and then, an automated hourly 
5 ml bolus of 0.2% ropivacaine was initiated in combination with 10 ml patient 
controlled analgesia (PCA) boluses of 0.2% ropivacaine and a lockout time of 
60 min. All patients received general anesthesia and single-shot ultrasound 
guided sciatic nerve block. Number of ropivacaine(on demand) boluses deliv-
ered, local anesthetic consumption, verbal rating pain score (VRPS), rescue 
morphine analgesia, quadriceps maximum voluntary isometric contraction 
(MVIC) and side ef fects were recorded. 
Results: During the first 24hrs, no dif ferences were found in median number 
of ropivacaine boluses on demand between multiorifice and end-hole cath-
eters groups respectively (4(2-7) vs. 4(2-8); p=0.297). There was a non-signif-
icant decrease in median ropivacaine consumption at 48hrs in the multiorifice 
catheter group (365ml (295-418) vs. 387ml (323-466); p=0.312). No signifi-
cant dif ferences were recorded between the 2 groups at 24 hrs regarding 
median average VRPS (2(0-3) vs. 2(0-4); p=0.519) and morphine consump-
tion (0(0-20) vs. 0(0-20);p=0.264). Quadriceps MVIC % declined to 7% (0-20) 
and 10% (0-28) in the multiorifice and end-hole groups, respectively, at 24 h 
af ter surgery. 
Conclusions: In the present study, catheter orifice configuration (multiorifice 
versus end-hole) did not influence the ef fectiveness of CFNB: similar quality 
of analgesia without reduction of local anesthetic and morphine consumption 
and equivalent postoperative quadriceps weakness. 
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03AP03-5
Beyond Ispagula - exploring alternative antifreeze infused 
laxative products as ultrasound medium for employment in 
regional anaesthetic training phantoms 

Birk B.1, Willers J.1, Uncles D.1, Colucci G.2, Dearing J.1, Bisht L.1

1Wor thing Hospital, Western Sussex Hospitals NHS Foundation Trust, Dept 
of Anaesthesiology & Intensive Care, Wor thing, United Kingdom, 2Wor thing 
Hospital, Western Sussex Hospitals NHS Foundation Trust, Dept of Surgery, 
Wor thing, United Kingdom

Background and Goal of Study: Previously, over a period of three years, we 
have developed and refined ADAMgel (Aqueous Dietary fibre Antifreeze Mix 
gel). This material is used as a tissue analogue for ultrasound based procedur-
al training. It is produced by combining Ispagula (psyllium) husk, a commonly 
used dietary fibre laxative and food thickener, mono ethylene glycol (MEG), 
a standard antifreeze, and water, then heating it. This resulting material satis-
fies the criteria for the ideal ultrasound medium1(IUM). Nevertheless we have 
continued to seek to improve the characteristics of this material and sought 
to establish whether other combinations of dietary fibre based laxative/food 
thickener ADAMgels might have similar potential as IUMs.
Materials and methods: We identified Gellan Gum as being a practical alter-
native to psyllium in that it demonstrates suf ficient visco-elasticity to support 
ultrasound probe pressure. Accordingly concentrations of 2,4,6 and 8% were 
prepared with water in the ratio MEG 9/1 and tested against the criteria for 
IUM. 
Results and discussion: Gellan based ADAMgel performed favourably 
against the criteria for IUM. It reproduced high- fidelity haptic human tissue 
simulation .Targets were clearly visible up to 10cm and stayed fixed in posi-
tion with clearly identifiable needle -target contact. This medium can be cast, 
moulded, cold-pressed or assembled in layers to create phantoms of vary-
ing complexity. It is non-perishable and has shown no deterioration af ter 6 
months’ storage at room temperature. It can be prepared using basic equip-
ment at €3/kg. Most significantly, it does not sustain needle insertion damage 
at gel concentrations <8%.(Fig1-3). This is of particular relevance to phantom 
models that are likely to be subject to multiple reuse. 

[Figure 1. Gellan based ADAMgel Sonographs]

Conclusion: Gellan based ADAMgel appears to be a useful medium for the 
basis of construction of regional anaesthesia training phantoms.
Reference: 
Simulators for training in ultrasound guided procedures. 1. S. Sultan, G. 
Shorten, G Iohom Medical Ultrasonography 2013; 5,(2): 125-131 

03AP03-6
Enhancing the ultrasound training experience by using 
phantoms incorporating electrical circuits 

Birk B., Willers J., Hargreaves D., Seaton A., Uncles D., Chat field-Ball C.
Worthing Hospital, Western Sussex Hospitals NHS Foundation Trust, Dept of 
Anaesthesiology & Intensive Care, Wor thing, United Kingdom

Background and Goal of Study: The Electrical Conductivity of the ultrasound 
medium psyllium ADAMgel (Aqueous Dietary fibre Antifreeze Mix gel) can 
be modulated by varying the concentrations of NaCl during preparation. We 
hypothesized this ef fect could be utilised to enhance the teaching experience 
using ultrasound guided needle manipulation in appropriately constructed 
phantoms. 
Materials and methods: We adapted three phantom designs. We at tached 
nerve stimulator needles (NSN) (B Braun) to low voltage circuits with 5mm of 
uninsulated cable(cathode) partially embedded in each of the phantoms com-
bined with 3Volt LED indicator lights to enhance assessment of Ultrasound 
guided needle technique.

Model 1: simple design composed of ADAMgel matrix of low electrical con-
ductivity with the uninsulated wire as the ultrasound target for use as a basic 
skill station.
Model 2: modified Fascia Iliaca block (FIB) Phantom incorporating layers of 
ADAMgel of increasing NaCl concentrations (hence increasing conductivity) 
incorporating subcutaneous, retro fascia lata and iliaca (both made from non 
latex sheet). The circuit’s cathode was connected to the femoral nerve. This 
was used in FIB teaching sessions.
Model 3: breast tumour ultrasound guided biopsy model with a paraf fin wax 
gel target (a sonolucent insulator) was evaluated for use as a training tool. The 
circuit’s cathode were incorporated into the breast tissue made from conduc-
tive ADAMgel.
Results and discussion: 
Model 1: The LED shone only when the 3V circuit was closed by the NSN 
needle tip touching the exposed wire target.
Model 2: Needling the FIB phantom the 3V LED (incorporated in a 9V circuit) 
shone incrementally brighter with each deeper tissue level traversed. It extin-
guished just before “popping” though the two fascial layers when the NSN tip 
indented the electrically insulating non latex sheet. The LED shone brightest 
with the needle tip in the correct compartment.
Model 3: The LED in the 9V circuit of the breast biopsy phantom shone pro-
gressively brighter with NSN tissue passage, but was extinguished when the 
NSN tip entered the tumour target. Feedback on all the models was strongly 
positive with predominantly 100% scores on Likert scale for evaluation as 
teaching tools.
Conclusion: Our work suggests targets and tissue layers can be identified by 
incorporation of electrical circuits within ADAMgel modified to improve con-
ductivity in ultrasound phantoms, with the potential to enhance the learning 
experience. 

03AP03-7
Investigating the effect of Polydimethylsiloxane on the 
preparation of Psyllium and gellan based ultrasound mediums 
used in the construction of high-fidelity Regional Anaesthesia 
training phantoms 

Balogun O., Willers J., Uncles D., Sirelkhatim M., Bisht L., Hauf W.
Worthing Hospital, Western Sussex Hospitals NHS Foundation Trust, Dept of 
Anaesthesiology, West Sussex, United Kingdom

Background and Goal of Study: Air is the enemy of ultrasound (US) guided 
regional anaesthesia (USRA) as it thwarts US transmission. Human tissue is 
usually free of air, and precautions can prevent introduction. In USRA phan-
toms the visco-elastic properties needed for high-fidelity tissue analogue US 
mediums (USMs) makes them prone to foaming and air retention. This occurs 
with gellan gum and psyllium based USMs. Although a high gelling tempera-
ture ensures gel stability, boiling the gel incorporates bubbles which do not 
fully disperse resulting in foam formation on cooling and set ting. We hypoth-
esized that antifoaming agents might prevent this occurrence. 
Materials and methods: We chose Polydimethylsiloxane (PDMS) a potent 
and widely used antifoaming agent for our study: Antifoam FDP (Bonneymans, 
Beith). The gels were prepared with 1:10 mono ethylene glycol /water to cre-
ate ADAMgels (Aqueous Dietary fibre Antifreeze Mix gel). Microwave heating 
and no techniques to prevent foaming were used. 
First study (S1): We prepared one each of 8% gellan and psyllium ADAMgels 
with (tests) and without (controls) PDMS(FDP1:1000). These were then sub-
jected to boiling for one minute and set ting. All samples were then examined 
for consistency, foam formation and US image quality(USIQ). 
Second study(S2): We then added PDMS(FDP1:1000) to both controls. All 
four specimens were remelted and boiled for one minute to ascertain the ef-
fect of adding PDMS to controls, and if any property changes caused by add-
ing PDMS to tests were still present af ter recycling.
Results and discussion: There was no tangible dif ference in the consistency 
between samples within in each group in S1 and S2. Macroscopic foaming 
were observed in the controls, but not the tests in S1.This decreased in the 
controls (af ter adding PDMS) and increased in the tests in S2. These observa-
tions were reflected in the USIQ(fig 1). 
Conclusion: These studies suggest that the antifoaming agent PDMS de-
creases the formation of foam in gellan and psyllium ADAMgels. This enhanc-
es USIQ, and makes the preparation of USRA phantoms easier. 
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[Figure 1. Sonographs of Studies 1 and 2 comparing ADAMgel image qualit y 
Inser ts showing pristine gels prepared without air entrapment needles in situ]

03AP03-8
Does high fidelity simulation training in ultrasound guided 
regional anaesthesia make it too dif ficult for novices? 

Barnes L., Willers J., Goosen L., Rose H., Birk B., Hariharan S.
Worthing Hospital, Western Sussex Hospitals NHS Foundation Trust, Dept of 
Anaesthesiology & Intensive Care, Wor thing, United Kingdom

Background and Goal of Study: Advances in materials have made it possible 
to construct high fidelity simulation phantoms for ultrasound guided regional 
anaesthesia (USGRA). It was not known what detrimental ef fect greater re-
alism and resultant increased dif ficulty might have on teaching these skills. 
We assessed this at an USGRA course using both advanced phantoms and 
commercial ones (Fig 1) and found this not to be the case. Users, classing 
themselves as experienced (n=5) or learners (n=9), responded positively 
(Likert scale responses >80%) . Two novices that at tended gave more neutral 
responses ( <80% but > 60%). It was unclear whether this was due to the 
level of dif ficulty, small sample number or unwillingness to give opinions due 
to inexperience (nearly 50% responses neither agree/ disagree).1 We there-
fore decided to test the hypothesis that increased dif ficulty associated with 
complex high fidelity USGRA phantoms could be counterproductive, and be 
detrimental to the learning process for novices.
Material and methods: We recruited an additional 9 novices to perform the 
same evaluation following exposure to an identical USGRA training process. 
Results were analysed in a similar manner. 

[Figure 1. High fidelit y USGRA phantom sonographs
Commercial phantom sonograph central inser t]

Results and discussion: The feedback from the larger sample novices group 
(9) was the same in all aspects as that of the 9 (more experienced) learners 
(average >80%). A minority of respondents at both levels of experience felt 
that more realistic models were distracting and preferred basic ones, with 
lit tle dif ference between learners and novices. This could be indicative of in-
dividual preference for a modular method of skill training instead of a holistic 
approach.

Conclusion: There do not seem to be a negative ef fect caused by increased 
realism and dif ficulty associated with using complex high fidelity phantoms 
for training USGRA training in novices, thus disproving the hypothesis.
Reference: 
1. Barnes L, Willers J, Rose, H, Birk, B, Goosen, L, Oosthuysen, S. Haptic 
realism in phantoms. A dream come true or a nightmare for learners in 
Ultrasound Guided Regional Anaesthesia? Anaesthesia 2015 70; 4: 29 

03AP03-9
Neurostimulation vs. ultrasound guided interscalenic block for 
traumatic upper shoulder surgery - a prospective randomised 
trial assesing patient comfort and satisfaction 

Ologoiu D., Avram O., Tiganiuc L., Negoi M., Grintescu I.
Emergency Hospital Floreasca, Dept of Anaesthesiology & Intensive Care, 
Bucharest, Romania

Background and Goal of Study: Pain af ter trauma is the most common 
symptom report by patients. Specific protocols have been developed to treat 
pain in order to prevent post tramatic stress disorder. Ultrasound imaging 
has been shown to help perform various peripheral blocks by visualising the 
nerves and the adiacent anatomical structures and does not required electri-
cal stimulation. Interscalenic plexus block is a common technique used for 
traumatic shoulder surgery.
Materials and methods: 112 patients ASA I-III undergoing shoulder surgery 
af ter a traumatic event, were prospectively enroled in 2 groups. They were 
randomly allocated to receive neurostimulated interscalenic block groupNS 
=56 patients and ultrasound guided interscalenic block groupUS=56 pa-
tients for shoulder surgery. Premedication included sufentanil 0.1mcg/bw. 
Additional propofol at patient request for more comfort 0.2-0.5mg/bw and a 
resque dose of sufentanil 0.05-0.1mcg/bw. 
The comfort score used to evaluate patients satisfaction during interscalenic 
block performance include three criteria: maximal pain intensity using VAS 
score (0-100), the number of unpleasant events and patients satisfaction (un-
satisfied, acceptable, satisfied, very satisfied). The comfort score was calcu-
lated as the sum of each criterion with atributed value of 0 or 1: VAS (<30/100, 
1; >30/100, 0), number of unplesant events (0,1; >1,0) and satisfaction (satis-
fied and very satisfied, 1; acceptable or unsatisfied,0). Primary endpoint was 
patient comfort score. Secondary endpoints were time to perform the block, 
complications, success rate, aditional premedications.
Results and discussion: In the group NS 35% (21/56) were confortable re-
spectively to 74% (42/56) in US group, p<0.01. Time to achive the interscalen-
ic block was better in group US compared to group NS, p<0.05. Rescue pre-
operative medication was higher in group NS compared to group US, p<0.01. 
No statistical dif fereces were regardind succes rate and complications.
Preop medic propofol Gr. NS 20±5.2, Gr. US 8±2.4ş sufentanil 10±3.5 and 
5±1.7 P<0.01
Conclusion: This study demonstrated that ultrasound technique is less pain-
ful and of fer more comfort than neurostimulating method for traumatic upper 
arm injured patients. Electrical stimuli was considered the most unpleasant 
event. 

03AP03-11
Characterizing ultrasound-guided axillary brachial plexus 
block by definition of metrics and errors 

Ahmed O.1, O’Donnell B.1, Gallagher A.2, Shorten G.1

1Cork Universit y Hospital, Dept of Anaesthesiology & Intensive Care, Cork, 
Ireland, 2Universit y College Cork, ASSERT Centre, Cork, Ireland

Background and Goal of Study: Change in the landscape of medical edu-
cation coupled with the paradigm shif t toward outcome-based training man-
dates the trainee to demonstrate specific pre-defined performance bench-
marks to progress through training. Metric development is a pre-requisite for 
this process. The objective of this study was to characterize ultrasound-guid-
ed axillary brachial plexus block (USgAxBPB) by identification and definition 
of metrics and errors.
Materials and methods: With approval of the Institutional Ethics Commit tee, 
writ ten informed consent was obtained from each participating subject. An 
Expert Group was established which composed of three expert regional 
anesthetists, an experimental psychologist and a trained facilitator. The Expert 
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Group deconstructed USgAxBPB to identify and define performance metrics. 
Experts reviewed five video recordings of the procedure performed by anes-
thetists of dif ferent levels of expertise to aid task analysis.Ten experienced re-
gional anesthetists used a modified Delphi Panel method to reach consensus 
on the Metrics. Subsequently, the Expert Group identified and defined a set 
of potential errors. 
Metrics and errors were subjected to “stress testing”, a process to ascertain 
the ability to objectively score metrics and errors as occurring or not occur-
ring. 
Results and discussion: Fif ty-four metrics organized in six operative phases 
and characterizing USgAxBPB were identified and defined. Based on the 
Delphi Panel consensus, one metric was modified, six deleted and three 
added. Thir ty-two errors (with nine categorized as critical) were identified and 
defined. Face and Content validity were established. 
Procedural skills play an important role in anesthetic practice. Evidence-
based training and assessment of such skills will be needed in the future as 
training moves from an apprenticeship-based to competency-based training. 
We believe that a paradigm shif t toward outcome-based training such as 
proficiency-based progression (PBP) training is underway. The task analysis 
stage we have described including metric development is a pre-requisite to 
development of i. a proficiency standard ii. a valid, reliable assessment tool 
and iii ef fective (PBP) training program. 
Conclusion: In this study we have identified,defined and validated a bespoke 
set of metrics and errors relevant to USgAxBPB, which could form the basis 
of a truly evidence-based training program for this procedure in the future. 

03AP03-12
Ultrasound locating the epidural space: transverse median 
versus paramedian sagittal view 

Hamdi M., Zakhama S., Boughariou S., Massoud R., Boussofara M.
Trauma Care Center of Tunis, Dept of Anaesthesiology & Intensive Care, Tunis, 
Tunisia

Introduction: The aim of our study was to compare two ultrasound tech-
niques lookout yellow ligament from the transverse median versus versus 
paramedian sagit tal view.
Materials and methods: we conducted a randomized prospective study of 
40 patients proposed for total knee replacement. They were randomized into 
two groups:
- GM: the identification of the yellow ligament is performed in the transverse 
median section.
- GP: we use the paramedian sagit tal section.
for all patients, there is an ultrasound tracking and tranversal median sagit tal 
space epidural puncture. 
Then landmark in each group the ligamentum flavum and its depth is cal-
culated relative to the skin. The epidural anesthesia procedure is thereaf ter 
performed according to the conventional technique of loss of resistance. We 
want the end of the procedure to measure, using the Tuohy trocar, the actual 
distance between the skin and the yellow ligament.
Statistical analysis was performed using SPSS sof tware 22.T
Results: The age (years): GM :64.2 ± 8.4 in GM vs63.7 ± 9.6 in GP (p= 0.43) 
; BMI(kg/m2) :25.8 ± 3.6in GM vs26.4 ± 2.9in GP (p=2,3);
The median sagit tal identification (min): 0.86 ± 0.17in GM vs 0.84 ± 0.19 in 
GP (p=0.41); The median transverse locating(min):0.41 ± 0.12in GM vs 0.39 
± 0.14 in GP (p=0.37)
The identification of the yellow ligament (min) :2.03 ± 0.17in GM vs1.85 ± 
0.13in GP (p = 0.019);
The duration of the procedure (min) 5.12 ± 0.9 4.93 ± 0.98 0.72; 
The number of at tempts 27/20 23/20 0.27; 
The volume of 0.125% isobaric bupivacaïne (ml) 37.4 ± 4.6 35.6 ± 3.9 0.29; 
The incidence of redirection of the needle:25/20in GM vs 1.15 23/20in GP 
(p=0.49).
Distance between skin and yellow ligament in GM (cm):4.85 ± 0.43 vs 5.16 
± 0.46 in GP (p=0,23). 
The correlation between calculated and measured distance in GM (p of 
Pearson=0,84) and in GM (p=0,925).Student’s test comparing the two dif fer-
ences averages is not statistically significant dif ference with p = 0.22 between 
GM and GP.
Onset time of sensory block(min): 18.6 ± 2.2in GM vs 17.4 ± 1.8 in 
GP(p=0.35);installation time of the motor block(min): 28.4 ± 7.4in GM vs 29.2 
± 8.6in GP(p=0.65); Dura breach:3 cases in Gm vs 1 case in GP (p=0.11);
The postoperative bleeding(ml) 483.8 ± 127.8 in GM vs 506.4 ± 145.9in GP 
(p=0.12);Satisfied patients 18/20in GMvs 19/20 in GP (p=0.83).

Conclusion: Ultrasound locating the epidural space, whether performed in 
the transverse median or paramedian sagit tal cut is an easy technique to 
achieve with a low incidence of complications. 

03AP04-1
Spread of dye af ter single injection of transversus abdominis 
plane in adults: a cadaveric study 

Chesov I.1, Fatnic E.1, Rojnoveanu G.2, Belii A.1

1State Universit y of Medicine and Pharmacy Nicolae Testemitanu, Dept of 
Anaesthesiology & Intensive Care, Chisinau, Moldova, Republic of, 2State 
Universit y of Medicine and Pharmacy Nicolae Testemitanu, General Surgery, 
Chisinau, Moldova, Republic of

Background and Goal of Study: The transversus abdominis plane (TAP) 
block is a technique used for analgesia af ter abdominal surgery in adults. 
However, data on optimal injected dose regimen and volume are limited.
The goal: to evaluate the character of dye spread in TAP, according to the 
volume injected.
Materials and methods: Research Ethics Commit tee approval for the study 
protocol was obtained.
The study was conducted on 15 fresh, unembalmed adult cadavers. Only 
subjects that cause of death was other than abdominal pathology were 
enrolled. Writ ten informed consent was obtained from first-degree relatives or 
legal representatives of all subjects for dye injection and autopsy.
Cadavers were divided into three groups (5 per group), according to the 
amount of dye injected (10, 20 or 40 mL). Bilateral USG guided injections were 
performed. Injection point was in the mid axillary line in the space between 
costal margin and iliac crest.
Af ter the dissection of the cadaver, the spread of the dye was assessed on 
both abdominal wall sides. The end points were the maximum length of dye 
spread in cephalo-caudal and medial-lateral direction. Statistics: one way 
ANOVA with Duncan posttest. Data are presented as mean and (95% CI).
Results and discussion: All 15 cadavers were examined bilaterally (30 
samples, 10 per group). There were no issues in USG location of TAP. The dye 
was present in all samples. 
Cephalo-caudal length of spread:
for (A) 40 mL - 12.8 (11.7 to 13.9) cm; 
for (B) 20 mL - 11.8 (10.5 to 13.0) cm;
for (C) 10 mL - 6.2 (5.5 to 6.8) cm.
(A vs. B: p=0.109; A vs. C: p=0.00006; B vs. C: p=0.00014).
Medio-lateral length of spread:
for (D) 40 mL - 9.6 (8.1 to 10.9) cm; 
for (E) 20 mL - 10.2 (8.9 to 11.5) cm; 
for (F) 10 mL - 5.8 (5.1 to 6.4) cm. 
(D vs. E: p=0.38; D vs. F: p=0.00015; E vs. F: p=0.000065).
Conclusion(s): There were no dif ferences in the maximum length of cephalo-
caudal and medio-lateral spread of the dye in the transversus abdominal plane 
af ter injection of a volume of 40 mL and 20 mL, but there were significant 
dif ferences af ter a 10 mL injection.
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03AP04-2
Quantitative sensory changes induced by transversus 
abdominis plane block af ter ventral hernia repair: 
a prospective randomized study 

Chesov I.1, Fatnic E.1, Scripcari C.1, Levcenco O.1, Rojnoveanu G.2, Belii A.1

1State Universit y of Medicine and Pharmacy Nicolae Testemitanu, Dept of 
Anaesthesiology & Intensive Care, Chisinau, Moldova, Republic of, 2State 
Universit y of Medicine and Pharmacy Nicolae Testemitanu, General Surgery, 
Chisinau, Moldova, Republic of

Background and Goal of Study: Transversus abdominis plane (TAP) block is 
an ef fective technique for pain management af ter abdominal surgery. So far, 
it is lit tle known about quantitative sensory changes (QSC) induces by TAP 
block. The goal of this study was to assess QSC induced by TAP block af ter 
ventral hernia repair.
Materials and methods: Approval of Research Ethics Commit tee was re-
ceived. Seventy (23 male) consecutive adult (>18 years), ASA 1-3 patients, 
without cognitive impairment were enrolled. Surgery performed under gen-
eral balanced anesthesia (thiopental or propofol, fentanyl, sevoflurane, atra-
curium). Patients were randomly allocated to receive TAP block af ter induc-
tion in anesthesia (n=35) or systemic analgesic drugs - NSAIDs and mor-
phine (n=35) for postoperative pain relief (reference group). The end points: 
pain intensity at rest and at movement; hypo- or hyperalgesia surface and 
width (from incision edge). Statistics: t-Student. Data are presented as mean 
(95%CI).
Results and discussion: There were no dif ferences in demographic charac-
teristics and preoperative QST results.
VAS score was lower in case vs control group:
at rest 0h, 3h, 6h, 12h, 24h - 10.7 (95%CI, 5.6 - 15.8), 12.82 (95%CI, 8.8 - 16.8), 
12.3 (95%CI, 8.3 - 16.3), 12.3 (95%CI, 8.45 - 16.2), 12.5 (95%CI, 8.5 - 16.5) vs 
44.0 (95%CI, 35 -53), 41 (95%CI, 32 -50), 35 (95%CI, 28 - 42), 35.7 (95%CI, 
29 - 42.5), 31 (95%CI, 23.7 - 39), p<0.000001.
At movement 0h, 3h, 6h, 12h, 24h - 19.6 (95%CI, 14.2-24.9), 22.5 (95%CI, 17.7 
-27.4), 21.8 (95%CI, 17.4 - 66.3), 22.4 (95%CI, 19.5 - 25.4), 21.8 (95%CI,17.9 
- 25.8) vs
53 (95%CI, 44 - 63), 51 (95%CI, 43 -60), 45 (95%CI, 37 - 53), 45 (95%CI, 38 - 
52), 37 (95%CI, 29 - 46), p<0.000001.
Hypoalgesia surface, cm2 (at tested in TAP group only): D0 - 766 (684 to 867); 
D1 - 597 (514 to 680). Hyperalgesia surface, cm2 (at tested in reference group 
only): D0 - 541 (486 to 569); D1 - 492
(432 to 596). Maximal width (mm) of QSC: D0 - 34 (32 to 36) vs. 27 (25 to 29); 
D1 - 29 (26 to 31) 
vs. 25 (23 to 27), TAP vs. reference group, respectively.
Conclusion(s): TAP significantly reduces pain intensity 24h postopera-
tively (both, at rest and at movement), compared with balanced analgesia. 
Hyperalgesia was found only in reference group.

03AP04-3
The pectoral block for the treatment of postoperative pain af ter 
breast cancer surgery: a prospective, randomised, controlled 
trial, PECBLOC 

Cros J.1, Kaprelian S.2, Sengès P.1, Gagnon C.2, Nathan N.1, Beaulieu P.2

1CHU de Limoges, Dept of Anaesthesiology & Intensive Care, Limoges, 
France, 2CHUM Montréal, Dept of Anaesthesiology, Montréal, Canada

Background and Goal of Study: Chronic pain af ter breast surgery is com-
mon, therefore, adequate pain control in the postoperative period is essential. 
General anaesthesia is of ten associated with a regional technique for breast 
surgery and consists of thoracic epidural, paravertebral block and the recent-
ly described pectoral nerve block (PNB). 
The first two are not indicated in ambulatory surgery, thus, we decided to 
evaluate the ef fectiveness of the PNB in the treatment of postoperative pain 
af ter breast cancer surgery.
Materials and methods: Af ter ethics approval, a prospective, randomised, 
double blind, controlled trial was performed in two university hospitals 
(Limoges and Montreal) between January 2014 and May 2015 (Clinicaltrials.
gov: NCT01670448). 
Patients (18-75 yr-old) scheduled for unilateral breast cancer surgery under 
general anaesthesia were recruited, but not those with breast or chronic pain 
before surgery, metastases or scheduled for breast reconstruction surgery. 

An echoguided PNB was performed with 0,4 mL/kg of either bupivacaine 
0.25% with adrenaline 1:200 000 or NaCl 0.9% administered between the 
pectoral muscles at mid-subclavicular level. 
The primary outcome was pain (verbal numerical rating scale 0-10) in the re-
covery unit 30 min af ter admission or when analgesia was requested (pain 
score > 3/10). 
Secondary outcome measures were sufentanil consumption (µg) periopera-
tively and total morphine consumption (mg) in the recovery unit and at 24 h 
af ter surgery. P <0.05 was considered significant. 128 patients were needed. 
Results are expressed as median [25-75%].
Results and discussion: Pain scores and morphine consumption in the re-
covery were not dif ferent between the 2 groups: 3 [1-4] and 3 [1-5], and 
1.5 [0-6] and 3 [0-6] for the bupivacaine (n=62) and placebo (n=65) groups, 
respectively. However, for patients who underwent major surgery (n = 29; 
mastectomies or tumorectomies with axillary clearance) pain scores and mor-
phine consumption were statistically dif ferent, 3 [0-4] and 4 [2-5] (P = 0.04), 
and 1.5 [0-6] and 6 [0-12] (P = 0.016), respectively. Sufentanil peroperatively 
and morphine consumption at 24 h were not dif ferent between the 2 groups.
Conclusion(s): The PNB is not necessary for minor breast cancer surgery, 
however, for major surgery it significantly decreases postoperative pain and 
morphine consumption in the recovery. 

03AP04-4
Paravertebral block and TAP block for perioperative pain relief 
in kidney donors undergoing open nephrectomy: a randomized 
controlled trial 

Acharya P.1, Batra R.K.1, Mohan V.K.1, Dwivedi S.N.2, Aggarwal S.3, Seenu V.3

1All India Institute of Medical Sciences, New Delhi, Depar tment of 
Anaesthesiology, Pain Medicine and Critical Care, Delhi, India, 2All India 
Institute of Medical Sciences, New Delhi, Depar tment of Biostatistics, Delhi, 
India, 3All India Institute of Medical Sciences, New Delhi, Depar tment of 
Surgical Disciplines, Delhi, India

Background and Goal of Study: Perioperative pain is a major concern in 
healthy kidney donors, af fecting their daily activities. So every ef fort should 
be made to relieve this discomfort. Thus a prospective, randomized, con-
trolled, participant blinded trial was designed to compare the ef ficacy of 
Paravertebral Block and TAP Block for perioperative pain relief in adults un-
dergoing open donor nephrectomy under GA.
Materials and methods: 60 kidney donors of ASA Grade I-II, between 18-65 
years, were divided into three groups of 20 each, depending upon the inter-
vention performed. 
(I) PVB group (Paravertebral Block) - patients received preinduction 5 mL of 
0.5% ropivacaine, each at T8, T9, T10, T11, T12 paravertebral spaces. 
(II) TAPB (Transverse Abdominis Plane Block) - patients received 25 ml of 0.5% 
ropivacaine using USG guided subcostal and classic approach.
(III) Control group patients received intravenous analgesia only. 
All patients received general anaesthesia and PCA fentanyl and rescue mor-
phine postoperatively. Intraoperative fentanyl consumption, postoperative 
pain assessment using VAS at rest and movement at 0, 2, 6, 12, and 24 hours, 
time to first analgesic requirement in PACU, and postoperative opioid con-
sumption were noted.
Results: On evaluation, it was observed that, when compared to TAPB and 
control groups, PVB group patients had significantly 
(i) lower intraoperative fentanyl requirement (P<0.001), 
(ii) lower VAS scores on rest and movement (0, 2, 6, 12, 24 hours), (P<0.001),
(iii) longer time to first postoperative analgesic requirement, (P<0.001), 
(iv) lower postoperative opioid consumption, (P<0.001).
Conclusion: Unilateral PVB block provided better perioperative analgesia 
compared to unilateral TAPB for open donor nephrectomy.
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03AP04-5
Effect of TAP block (tranversus abdominus planus) versus 
local anaesthetic infiltration on pain relief in transfemoral 
transcatheter aortic valve implantation (tTAVI) 

Fit ton C.1, Nagore D.2

1St Bar tholomew’s Hospital, Dept of Intensive Care, London, United Kingdom, 
2St Bar tholomew’s Hospital, Dept of Anaesthesiology & Intensive Care, 
London, United Kingdom

Background and Goal of Study: Transfemoral TAVI has traditionally been 
undertaken with general anaesthesia however recently has seen a move to-
wards the use of local anaesthetic (LA). LA has been shown to be as safe 
and ef fective as GA in tTAVI1. This audit aimed to evaluate the intra and post-
operative analgesic ef fect of TAP block, a peripheral nerve block, in patients 
undergoing tTAVI. 
Materials and methods: The study was conducted at St Barts Heart Centre 
on patients scheduled for elective tTAVI where no sedation was used and no 
surgical access or vascular complications present.
Patients were allocated equally into 
1. Control group with local infiltration of groin and
2. TAP block group, both using10ml Lidocaine 2% + 20ml L-Bupivacaine 
0,25% and guided by ultrasound.
Patients were asked to rate pain on a scale from 1 to 10 pre, intra and post 
operatively. 
A student unpaired T test was used to calculate p values. 
Results and discussion: Ten patients were included, five in each arm. Mean 
age in control group was 82.2 and in TAP group 80.2. Mean duration of pro-
cedure in control group was 64.6mins and in TAP group 62.4mins. Pain prior 
to TAVI was 0 in all patients in both groups. Intra operatively in control group 
mean pain score 1.6, range [1-2] and in the TAP group mean pain score 3.4, 
range [2 - 6] no statistical significance between the two groups was found; p 
value 0.0516 CI 95% (-3.62 to 0.02 ). 
Post operatively in the control group mean pain score was 1.2, range [1-2] 
and in the TAP group mean pain score was 0, range [0-0] demonstrating a 
statistically significant improvement in pain relief post operatively in the TAP 
group; p value 0.0125 CI 95% (-2.06 to -0.34). 
TAP block provided ef fective pain relief for patients undergoing tTAVI and 
showed an improvement in post-operative pain relief in comparison to LA. 
Conclusion: TAP block may of fer ef fective intra and postoperative pain relief 
for patients undergoing tTAVI. Further studies are needed to fully evaluate its 
ef fect and safety. 
Reference: 
1. Chopard R, Meneveau N, Chocron S, et al. Safety and ef ficacy of Local 
versus General anesthesia in patients undergoing transcatheter aortic valve 
implantation using a transfemoral approach; VARC-defined outcomes in the 
France 2 Registry. J Am Coll Cardiol. 2014;63(12_S) 

03AP04-6
Subcostal transversus abdominis plane block significantly 
reduces pain af ter laparoscopic cholecystectomy 

Vrsajkov V.1, Mančić N.2, Galešev M.3

1Emergency Centre, Clinical Centre of Vojvodina, Dept of Anaesthesiology, 
Novi Sad, Serbia, 2Emergency Centre, Clinical Centre of Vojvodina, Dept 
of Anaesthesiology & Intensive Care, Novi Sad, Serbia, 3Clinical Centre of 
Vojvodina, Dept of Anaesthesiology & Intensive Care, Novi Sad, Serbia

Background and Goal of Study: Af ter laparoscopic cholecystectomy, pa-
tients have moderate pain in the early postoperative period. Some studies 
shown benefitial efects of transversus subcostal abdominis plane (STAP) 
block on reducing this pain.Our goal was to investigate influence of subcostal 
TAP block on postoperative pain scores and opioid consumption.
Materials and methods: We have randomized 64 patients undergoing lap-
aroscopic cholecystectomy in Clinical centre of Vojvodina to receive either 
subcostal transversus abdominis block (n=32) or standard postoperative 
analgesic care (n=32). First group received subcostal bilateral ultrasound 
guided STAP block with 20ml of 0.33% bupivacain per side before operation 
and tramadol 1mg/kg i.v for pain breakthrough (≥6). Second group received 
af ter operation tramadol 1mg/kg/6h as standard postoperative analgesia. 
Both groups received acetaminophen 1g/8h i.v and metamisol-Na 2.5g/12h. 
Pain at rest was recorded for each patient using NR scale(0-10) at time 10 min, 
30 min, 2h, 4h, 8h,12h and 16h af ter the surgery was completed. 

Results and discussion: We obtained no statistically significant dif ference 
between groups according age (p=0.40), weight (p=0.57) and duration of 
surgery (p=0.26). STAP block significantly reduced postoperative pain scores 
(NRS) compared to standard analgesia af ter 10 minutes (2.68 ± 2.01 vs 5.1 
± 2.36 p=0.000) , 30 minutes (2.93 ± 1.55 vs 5.03 ± 2.02 p=0.000), 2h (3.10 
±1.81vs 4.41 ± 1.54 p=0.005), 4h (2.20 ± 1.23 vs 4.06 ± 1.41 p=0.000), 
8h (2.06 ± 1.41vs 3.31 ± 1.62 p=0.003), 12h (1.55 ± 1.35 vs 2.65 ± 1.44 
p=0.002) and 16h (1.27 ± 1.19 vs 2.37 ± 1.36 p=0.002). Tramadol consump-
tion (g) was significantly lower in the STAP group 24.2 ± 49.3 than in the 
standard analgesia group 260 ± 91.9 (p=0.000). 
Conclusion(s): Our results show that subcostal TAP block can provide supe-
rior postoperative analgesia and reduction in opioid requirement af ter laparo-
scopic cholecystectomy. 
Reference: 
1. Tolchard S, Davies R, Martindale S. Ef ficacy of the subcostal transversus 
abdominis plane block in laparoscopic cholecystectomy: Comparison with 
conventional port-site infiltration. J Anaesthesiol Clin Pharmacol. 2012 Jul-
Sep; 28(3): 339-343.

03AP04-8
Echoguided transversus abdominis plane block: an effective 
option in hernioplasty surgery 

Penide Villanueva L.1, Flores Garnica L.M.2, Calvo Cases J.J.1, Valiente J.2

1Hospital de Hellin, Dept of Anaesthesiology & Pain Medicine, Hellin, Spain, 
2Hospital de Hellin, Dept of Surgery, Hellin, Spain

Background and Goal of Study: The Echoguided Transversus Abdominis 
Plane (TAP) Block is a simple and safe technique and could increase the rate 
of succes to blocking the abdominal wall neural af ferents in unilateral groin 
hernioplasty. The TAP block can be an useful analgesic method during and 
af ter unilateral hernioplasty (UH). And allows an early discharge in ambula-
tory surgery. 
This prospective, randomized, blinded study was designed to compared TAP 
block versus Remifentanyl both of them with intravenous general anesthesia 
(IGA). Intra and postoperative analgesic ef ficacy in patients undergoing UH 
was measured.
Materials and methods: 20 patients undergoing HS received standar IGA 
with laringeal mask (Igel®) and propofol infussion, the patients were random-
ized either with TAP block (Group A n=10) or without TAP block (Group B 
n=10). Inclusion criteria were age (>18 years old), ASA physical status 1-2. 
The patients were excluded if there was a history of local anesthesics allergy, 
a coagulation disorder and infection at the needle insertion site. Group A: TAP 
block with 20 ml (0.25% isobar bupivacaine and 1% mepivacaine). Group B: 
Infusion of remifentanyl (0.1-0.3 mcg/Kg/min). Both groups received preemp-
tive analgesia with NSAID (Dexketoprofen 1mg/kg). The visual analogic scale 
was recorded 12 hrs. af ter surgery, postoperative complicacions and satisfac-
tion at discharge.
Results and discussion: There were no dif ferences in demographics in both 
groups and the surgical time. The TAP block significantly reduces the the IO 
use of remifentanyl (p=0.036). The pain score (average EVA) af ter surgery 
was lower in group A (4±0,29 vs 6±0,33). 
The postoperative analgesic requirement was lower in group A. TAP block 
reduced significantly (p=0.04) nausea and vomiting. The group A had an ear-
ly discharge (hour hospital length stay 10.33 vs 16.40). Satisfaction surveys 
were not dif ferents (p=0.07).
Conclusion(s): The TAP block is useful as an analgesic method in unilateral 
groin surgery. It reduces the opioids drugs and postoperative complications. 
The TAP block allows an early discharge. 
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03AP04-10
Comparison of the effectiveness of the ilioinguinal-
iliohypogastric block and the transversus abdominis plane 
block for analgesia af ter unilateral inguinal hernia repair 

Charrada H., Mili S., Fareh K., At tia A., Ben Abdelkader N., Ben Ali M.
Mohamed Tahar Maamouri Hospital, Dept of Anaesthesiology & Intensive 
Care, Nabeul, Tunisia

Background and Goal of Study: Ilioinguinal-iliohypogastric block (II/IH) and 
TAP block were regional block techniques that provides ef fective analgesia 
af ter some abdominal surgery. 
In this study, we compared the analgesic ef ficacy of the ultrasound (US) 
guided II/IH block and TAP block for analgesia af ter unilateral inguinal hernia 
repair. 
Materials and methods: We conducted a prospective double-blinded ran-
domized study. Six ty patients aged between 20 and 60 years, belonging to 
ASA I-II scheduled for unilateral hernia repair were randomly allocated into 2 
groups: TAP block (Group1, n=30); and II/IH block (Group2, n=30). Unilateral 
US block was performed with 30 ml 0.125% bupivacaine af ter induction of 
a standardized general anaesthesia. A postoperative analgesic regimen was 
used consisting of morphine Patients controlled Analgesia and paracetamol 
500mg PO every 6 h. The primary endpoint was the morphine consumption 
in the 24 h postoperatively. Visual Analog Scale 0-10 (VAS) pain score (while 
moving and at rest), the cumulative opioid consumption every hour, the time 
for first bolus of opioid, the quality of recovery questionnaire (QOR-9) were 
the secondary endpoint. 
Results and discussion: The total amount of 24-hour morphine consumption 
was significantly higher in Group1 (9.16 mg ± 1.61) than group2 (5.07 mg ± 
1.06) p=0.034.The amount of opioid consumption at six, 11, 15 and 18 hours 
postoperatively was significantly higher in Group1 (Graph1). VAS pain scores 
at rest were significantly lower in Group1 at 6 hours postoperatively (Graph 
2). There were no between-group dif frences in QOR-9 and in the time for first 
bolus of opioid. 

[Hourly Morphine Consumption]

[Postoperative VAS pain scores at rest]

Conclusion(s): II/IH and TAP block are both ef fective in controlling postop-
erative pain af ter unilateral hernia repair. The II/IH block has the advantage of 
less dose of opioid requirement in the 24h postoperatively. 

03AP04-12
Review of paravertebral regional techniques utilised for 
thoracic surgery in a tertiary cardiothoracic centre 

Yap W.L., Bhawnani A., Palmer K., McKevith J., Agarwal S.
Liverpool Hear t and Chest Hospital, Dept of Anaesthesiology, Liverpool, 
United Kingdom

Background: There is a wide spectrum of analgesic techniques utilised for 
thoracic surgery which is dependent on patient profile and influenced by an-
aesthetic and surgical preference or skill mix.1 
Our objective was to compare ultrasound(USS) guided paravertebral(PVB) to 
landmark guided PVB in video-assisted thoracoscopy (VAT) and thoracotomy 
procedures in our unit.
Methods: Data was collected over a 4 week period in November 2014. We 
looked at the type surgery performed, intraoperative and post-operative an-
algesia usage and type of regional technique performed. Peri-operative data 
was collected prospectively by the primary anaesthetist and recovery nurse. 
Post-operative analgesia usage was collected retrospectively through the 
hospital’s electronic documentation system.
Results: There were 33 cases in total. 23 VAT procedures and 10 thoracoto-
mies with 14 receiving USS guided PVB block and 19 receiving landmark PVB 
block. Mean duration for block performance was 7.5(±3.7) minutes (USS) and 
6.6(±2.9) minutes (landmark). Mean morphine consumption in first 24 hours 
post surgery was 25.7(±19.6) mg (USS) and 44.7(±25.0) mg(landmark). 
There were 2 complications
(2 pleural tap) associated with landmark PVB block.

 Ultrasound guided 
PVB block

Landmark PVB block

 Value Standard 
Deviation Value Standard 

Deviation

No. of Patients 14  19  

Mean Duration 
(minutes)

7.5 ±3.7 6.6 ±2.9

Mean Morphine 
Consumption 
in First 24 hrs 
(miligrams)

25.7 ±19.6 44.7 ±25.0

Complications 0  2 pleural taps  

[Comparison of Paraver tebral Regional Anaesthesia]

Conclusion: Mean morphine consumption was lower in the USS guided PVB 
group and rates of complication were higher in landmark PVB group. This was 
a snapshot audit of our practice and sample size was small, we conclude that 
USS guided PVB block is an alternative to landmark PVB block with similar 
duration of procedure. There is limited comparison literature2 but we feel that 
USS guided technique in experienced hands and under direct vision would 
reliably position a needle in the PVB space and hence be safer and improve 
block success rates. This will help justify a randomized study of USS guided 
PVB block versus landmark PVB block in patients undergoing thoracic sur-
gery. 
References: 
1. Pennefather SH, McKevith J. Pain Management Af ter Thoracic Surgery. 
Principles and Practice of Anesthesia for Thoracic Surgery. Springer Science 
+ Business Media; 2011
2. Shelley B, Macfie A. Where now for thoracic paravertebral blockade? 
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03AP05-1
Lidocaine-prilocaine cream to reduce the pain of skin puncture 
for locoregional anaesthesia 

Frasca D., Boisson M., Petua P., Kerforne T., Mimoz O., Debaene B.
Universit y Hospital of Poitiers, Dept of Anaesthesiology & Intensive Care, 
Poitiers, France

Background and Goal of Study: The improvement in locoregional anesthe-
sia particularly with ultrasound techniques has not solved the problem of pain 
and discomfort during the puncture of an axillary brachial block (AB). Several 
studies have shown the benefits of the application of lidocaine-prilocaine 
cream (LPC) for skin punctures such as IV catheter insertion. The aim of this 
study was to assess the ef ficacy of LPC for dermal analgesia when placed at 
the puncture site for an AB. 
Materials and methods: The prospective, single-center, controlled, random-
ized, double-blinded versus placebo study was conducted af ter agreement of 
local ethic commit tee (No. 12.05.13) from August, 2012 to January, 2014 at 
the University Hospital of Poitiers. Eighty-four patients receiving AB for upper 
limb surgery were included af ter informed consent. Patients were randomized 
into 2 groups: LPC group (n = 42) with application of 10 g of LPC on puncture 
site of the AB, and one placebo group (n = 42) with application of 10 g of pla-
cebo cream on puncture site of the AB. The pain during the puncture and the 
pain while injecting anesthetics were evaluated with 100 mm visual analogic 
scale. Results are presented as mean ± standard deviation. 
Results and discussion: Demographic data were comparable between the 
LPC group vs. Placebo group (mean age 51.1 ± 14.3 years vs. 50.3 ± 16.6 
years; BMI 26.7 ± 5.3 kg/m2 vs. 25.6 ± 4.0 kg/m2; female ratio/male 1.7 vs. 
1.6, ASA status similar). The cream in the LPC group was applied for
70 ± 45 min vs. 75 ± 43 min in the placebo group; p = 0.67. The pain during 
the puncture of AB was significantly lower in LPC group compared to placebo 
group (14.8 ± 12.9 mm vs. 27.0 ± 17.2 mm; 
p = 0.007). The pain during injection of local anesthetic was not dif ferent 
between LPC and placebo groups (26.7 ± 19.7 mm vs. 28.5 ± 16.5 mm; p 
= 0.36). 
Conclusion(s): Lidocaine-prilocaine cream is a simple way to help reduce 
pain of skin puncture in locoregional anaesthesia. This strategy may be part of 
improving the management of pain and patient comfort at the operating room. 

03AP05-2
Impact of adding adrenaline to local anaesthetics on various 
types of peripheral anaesthesia: a meta-analysis of randomised 
trials 

Tschopp C., Schneider A., Elia N., Zaarour M., Tramèr M.
Geneva Universit y Hospitals, Dept of Anaesthesiology, Geneva, Switzerland

Background and Goals of Study: Adrenaline is used as an adjuvant to local 
anaesthetics (LA) for regional anaesthesia. Impact of this adjunction remains 
poorly characterised. This systematic review aims to quantify the impact of 
adding adrenaline to a LA for epidural and intrathecal anaesthesia, and pe-
ripheral nerve or plexus blocks. (PROSPERO 2015: CRD42015026148)
Materials and methods: We searched CENTRAL, EMBASE, Google Scholar 
and PubMed (no language restriction) to October 2015 for all randomised 
trials comparing any regimen of any LA combined with any regimen of adrena-
line (experimental intervention), with the same LA regimen without adrenaline 
(control intervention). Trials testing LA infiltration (for instance, subcutane-
ously) were not considered. Trials in which an additional adjuvant was used 
(for example, an opioid or clonidine) were considered if the same regimen of 
the adjuvant was used in both groups. For inclusion, a trial had to report on 
the duration of analgesia or anaesthesia, LA consumption, or adverse ef fects. 
Reports were not considered if adrenaline was added to regional anaesthesia 
in absence of a LA. 
Results and discussion: We identified 70 randomised trials (3750 patients): 
39 trials (2001 patients) for epidural anaesthesia, 25 (1543) for intrathecal 
anaesthesia, and six (206) for peripheral nerve or plexus blocks. Adrenaline 
increased the duration of analgesia of epidural anaesthesia (weighted mean 
dif ference [WMD] 17 minutes, 95% confidence interval [CI] 14 to 21), of spinal 
anaesthesia (WMD 29 minutes [24 to 33]), and of peripheral nerve and plexus 
blocks (WMD 64 minutes [95%CI 47 to 81]). The duration of motor block was 
only prolonged in spinal anaesthesia (WMD 74 minutes [95%CI 46 to 102]). 
Adrenaline improved the VAS pain score up to 6h when added to epidural 
and intrathecal LA (WMD -0.56 [95%CI -1.01 to -0.11]). LA consumption was 

reported in a variety of ways and could therefore not be quantified. There was 
no evidence of an impact of adrenaline on the incidences of PONV, sedation, 
urinary retention, pruritus, bradycardia or hypotension, or on the incidence 
of caesarean section or instrumentation for delivery, umbilical arterial pH, or 
foetal bradycardia.
Conclusions: Adding adrenaline to LA increases the duration in all types of 
regional anaesthesia, prolongs block in spinal anaesthesia and decreases 
early pain scores in neuraxial anaesthesia, without increasing the incidence 
of adverse ef fects. 

03AP05-3
Addition of Exparel® to Bupivacaine Hydrochloride results 
in similar early block characteristics but significantly longer 
analgesia in patients with rotator cuff repair 

Bouts C., Boons J., Dewaele S., Dylst D., Leunen I., Vandepit te C.
Ziekenhuis Oost-Limburg, Dept of Anesthesiology, Intensive Care, 
Emergency Medicine and Pain Therapy, Genk, Belgium

Background and Goal of Study: A recent introduction of liposomal bupiva-
caine 1,3% (Exparel®) in the clinical practice of regional anesthesia in the USA 
represents a major pharmacological advance. Several studies have docu-
mented the analgesic benefit of Exparel® [1],[2],[3]. In this study we tested the 
hypothesis that addition of Exparel® to Bupivacaine Hydrochloride (Bupi HCl) 
results in similar early block characteristics, but longer duration of analgesia 
than Bupi HCl alone. 
Materials and methods: Af ter local ethics commit tee and Belgian NDA ap-
proval (ClinicalTrials.gov NCT02554357), forty subjects are being randomized 
to receive the interscalene brachial plexus block (ISB) with either only 15 ml 
Bupi HCl 0.25% or 5 ml Bupi HCl 0.25% followed by 10 ml Exparel® under 
ultrasound guidance. The main outcome variable was postoperative pain. 
All patients received general anesthesia for surgery and were assessed by a 
blinded observer up to one week postoperatively. 
Results and discussion: As part of a data entry check, a preliminary analy-
sis of NRS pain scores was conducted on Exparel® (n = 9) and Bupi Hcl (n 
= 8) patients. For pain at rest and with movement at 36 h, 48 h, 60 h, 72 h, 
84 h, 96 h, and 7 d, pain scores were consistently lower for Exparel® by ap-
proximately 1-2 points. When pain was dichotomized at 3 (0-3 v 4-10), Fisher’s 
exact p-values suggested that dif ferences would be most evident from 48-60 
h onward. Sensory blockade was stronger in the Bupi HCl group than in the 
experimental group at 30 min (3.4 v 6.0, respectively, p = 0.09); however, 
there was no dif ference in sensory blockade between the groups at 1 h post-
operatively (3.9 v 4.6, respectively, ns). None of the patients had any signs or 
symptoms of shortness of breath (phrenic paralysis), local anesthetic toxicity 
or prolonged motor blockade. None of the patients developed prolonged mo-
tor blockade that inter fered with activities.
Conclusion(s): An interim analysis of our study suggests that addition of 
Exparel® to Bupi HCl results in similar early block characteristics but signifi-
cantly longer duration of analgesia than Bupi HCl alone. 
References: 
1. Knee. 2012;19(5):530-6
2. Best Pract Res Clin Anaesthesiol. 2014;28(1):15-27
3. Clin Drug Investig. 2013;33(2):109-15 
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03AP05-4
Magnesium sulfate as an additive to bupivacaine in 
supraclavicular blockade in upper limb vascular surgery 

Hamed R.1, Omar S.2, Ibraheim N.3, Hassan W.1

1Assuit Universit y, Dept of Anaesthesiology & Pain Medicine, Assuit, Egypt, 
2Assuit Universit y, Dept of Anaesthesiology & Intensive Care, Assuit, Egypt, 
3Assuit Universit y, Dept of Anaesthesiology, Assuit, Egypt

Background and Goal of Study: Evaluating the ef fect of magnesium addi-
tion to Bupivacaine for supraclavicuar brachial plexus blockade. The primary 
endpoints were the onset and total duration of sensory and motor block, sec-
ondery endpoints were the qualityand duration of postoperative analgesia.
Materials and methods: Af ter local commit tee approval 60 patients aged 
between 20 and 60 years old were randomly allocated in to two equal groups 
in a double-blinded fashion both the anaethetist and the patiend were blind 
to the given drugs . In group 1 (n=30), 30ml bupivacaine0.5% and in group 2 
(n=30), 28ml bupivacaine0.5% +2ml magnesium (200mg) were given. Motor 
and sensory block onset times and the block durations were recorded by 
the anaethetist. the quality and duration of postoperative analgesia were re-
corded by a blind PACU nurse. VAS score more than three manaeged with 
15 mg paracetamol while score more than six managed with fentanyle patch 
25 microgram.
Patient preparation:
1. Writ ten consent
2. Cagulation profile 
3. Intravenous line 
4. Emergency resuscitation equipment.
5. Inclusion criteria:
· Adult undergoing vascular surgery ASA I - III
6. Exclusion Criteria:
· Contraindications to regional block
· Bilateral limb surgery
· Alterd conscious level
· Pregnancy
· BMI >35
· Preexisting neuropathy involving the surgical limb
· Patients who have dif ficulty understanding the study protocol
· patients who have any known contraindication to study medication.
Results and discussion: Statistical analysis done by SPSS version 16.0 using 
Mann-Whitney test No significant dif ference in the demographic data and sur-
gical characteristics in the both groups. No significant dif ference in the onset 
of motor block in both groups (13.10 ± 3.34 vs 12.75 ± 3.43) P value <0.05 
The sensory block onset time in minutes was earlier in group 2 as compared 
to group 1 (16.00 ± 3.48 vs 12.70 ± 2.92) P value <0.05. Duration of motor 
blockade in minutes were longer in group 2 than in group 1, (136.50 ± 28.34 
vs 214.50 ± 36.92) P<0.05. Duration of analgesia in minutes was longer in 
group 2 than in group 1, (313.50 ± 103.68 vs 558.00 ± 48.08) P<0.05. The 
24 hour Visual Analog Scale was more in group 1 as compared to group 2. 
Conclusions: Magneseium sulfate addition to local anaethetics for supracla-
vicular brachial plexus block has no ef fect on the onset of motor blockade but 
it prolongs the duration of both sensory and motor block, quality and duration 
of postoperative analgesia. 

03AP05-5
Midazolam versus neostigmine as adjuvants to bupivacaine 
in ultrasound guided supraclavicular brachial plexus block: 
relationship to 8-epi-prostaglandin F2 alpha and inflammatory 
biomarkers 

Sayed S.1, Idriss N.2, Ahmed R.1

1Assuit Universit y, Dept of Anaesthesiology & Intensive Care, Assuit, Egypt, 
2Assuit Universit y, Medical Biochemsitry and Molecular Biology, Assuit, Egypt

Background and Goal of Study: Brachial plexus block is a practical sur-
rogate to general anaesthesia. Postoperative analgesia is an added benefit. 
Comparing the ef ficacy of midazolam and neostigmine addition to bupiva-
caine in supraclavicular brachial plexus block as regard the onset and dura-
tion of sensory and motor block and duration of analgesia. 
Materials and methods: A prospective, randomized, study was done at 
Assuit university Hospital. Ninety adult patients ASA I,II and III ,aged between 
18-65 years and scheduled for various upper limb surgeries except shoulder 
surgeries under ultrasound guided supraclavicular blockade. Patients were 

divided into three groups 30 each. In group 1 (n=30), 30ml bupivacaine0.5% 
and in group 2 (n=30), 28ml bupivacaine0.5% + 2 ml midazolam (50 mic/
kg) and group 3 (n=30), 28 ml bupivacaine + 2 ml neostigmine (200mic). 
Biochemical indices such serum human 8-epi-prostaglandin F2alph (8-epi 
PGF2),serum cortisol, Interleukin 6 &8 were measured using ELISA. As well as 
Plasma vitamin C concentrations were determined by HPLC. Hemodynamic 
variables, oxygen saturation as well as pain scores, sedation scores,motor 
and sensory block, onset times, block durations were measured.
Results and discussion: No significant dif ference in the demographic data 
and surgical characteristics in the three groups. The onset and duration of 
sensory and motor block was significantly faster and longer in group 2 com-
pared to other groups (p<0.001). Pain score and requirement of salvage an-
algesia were significantly lower in group 1 compared to the other groups. 
Serum levels of 8-epi PGF2, cortisol,Interleukin 6 &8 and plasma vitamin C 
concentrations showed no significant dif ference in three groups preop-
eratively. Postoperatively, there were significant lower levels of serum 8-epi 
PGF2, cortisol ,interleukin-8 and plasma Vit C in group 2 compared to group 
1(p<0.001) and group 3(p<0.01) respectively. However Interleukin 6 showed 
no significant dif ference. 
Conclusions: Addition of midazolam or neostigmine to bupivacaine for su-
praclavicular brachial plexus block prolonged sensory blockade and post-op-
erative analgesia without rising the danger of unsympathetic ef fects ,delayed 
time to first analgesic use and decreases total analgesic requirments without 
side-ef fects. In addition the use of ultrasound guidance brachial plexus block 
presented a significant suppression of several biochemical indices. 

03AP05-6
Effect of intra-articular alpha-agonists on post-operative 
outcomes following arthroscopic knee surgery: a systematic 
review and meta-analysis 

Perrit t E.S., Wallace H., Singh S., Banerjee A.
Royal Liverpool Universit y Hospital, Dept of Anaesthesiology, Liverpool, 
United Kingdom

Background and Goal of Study: Arthroscopic knee surgery is associated 
with significant post-operative pain. Intra-articular (IA) infiltration of local an-
aesthetics (LA) may prolong the duration of analgesia, and there has been 
extensive investigation into the addition of adjuncts to improve the ef ficacy of 
block. The intra-articular alpha-agonists clonidine and dexmedetomidine have 
been shown to prolong the duration of action of analgesia, but the evidence 
is limited. The objectives of this systematic review and meta-analysis were to 
review the available evidence and evaluate the analgesic ef fect of addition of 
alpha-agonists to LA when used for arthroscopic knee surgery.
Materials and methods: PubMed, EMBASE, Cochrane Library, Google 
Scholar, conference abstracts and bibliographic references were searched 
for RCTs comparing IA LA to IA LA+ adjuvant, in arthroscopic knee surgery. 
The data were analysed using RevMan sof tware. The primary outcome was 
the duration of analgesia, as determined by the time to first request for addi-
tional analgesia in the post-operative period. Secondary outcomes were pain 
intensity, total opiate consumption over 24 hours and incidence of cardiovas-
cular disturbance.
Results and discussion: Seven trials (320 patients) were included in the 
meta-analysis. Alpha-agonists significantly prolonged the duration of action of 
LA [SMD 2.60 [95% CI, 2.24 to 2.96] 
(p<0.00001)]. VAS scores at rest were significantly lower at two hours (SMD 
-0.83 [95% CI, -1.22, -0.44] (p<0.0001)] when alpha-agonists were used. 
Furthermore, total opiate consumption was reduced in the experimental 
group (SMD -1.78 [95% CI, -2.48, -1.09] (p<0.00001)]. Adverse ef fects were 
minimal with no significant dif ferences seen between groups.
Conclusion(s): Intra-articular infiltration of alpha-agonists with LA signifi-
cantly prolongs duration of analgesia and reduces pain intensity following 
arthroscopic knee surgery. 
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03AP05-7
Does clonidine have a perineural mechanism of action, 
when used as an adjuvant to ropivacaine - a paired, blinded, 
randomized trial in healthy volunteers 

Andersen J.H.1, Jaeger P.2, Sonne T.1, Dahl J.B.3, Mathiesen O.1, Grevstad U.4

1Universit y Hospital Region Zealand, Dept of Anaesthesiology & Intensive 
Care, Koege, Denmark, 2Herlev Hospital, Dept of Anaesthesiology & 
Intensive Care, Herlev, Denmark, 3Bispebjerg Universit y Hospital, Dept of 
Anaesthesiology & Intensive Care, Copenhagen NV, Denmark, 4Gentof te 
Hospital, Dept of Anaesthesiology & Intensive Care, Gentof te, Denmark

Background and Goal of Study: The addition of clonidine to ropivacaine has 
been shown to prolong the duration of peripheral nerve blocks. The mecha-
nism of action remains unclear. We hypothesized, that clonidine used as an 
adjunct to ropivacaine extends the duration of an adductor canal block by a 
peripheral mechanism, compared to ropivacaine alone.
Materials and method: We conducted a paired, blinded, randomized trial in 
healthy male volunteers. Each participant received bilateral adductor canal 
block containing 20ml ropivacaine 0.5% + 1 ml clonidine 150µg/ml in one 
leg and 20ml ropivacaine 0.5% + 1 ml saline in the other leg in a randomized, 
blinded fashion. The primary outcome measure was duration of sensory block 
assessed with ability to discriminate temperature (alcohol swab). Secondary 
outcome measures were duration of sensory block assessed by: pinprick, 
maximum pain during tonic heat stimulation, warmth detection threshold 
and heat pain detection threshold. The lat ter three sensory modalities were 
measured using the Modular Sensory Analyzer Thermal Stimulator (2.5 cm², 
Thermotest, Somedic A/B, Hörby, Sweden). We performed an intention to 
treat analysis using a paired T-test.
Results and discussion: We enrolled 21 volunteers and all completed the tri-
al. There was no significant dif ference in duration of sensory block assessed 
with an alcohol swab: Mean duration in the leg receiving ropivacaine + cloni-
dine was 19.4h (95% CI: 18.2-20.6) compared to 19.3h (95% CI: 18.2-20.4) in 
the leg receiving ropivacaine + placebo with a mean dif ference of 0.1h (95% 
CI: -1.0 to 1.3), P= 0.83. Nor were there statistical significant dif ferences in 
block duration when assessed by: pinprick, maximum pain during tonic heat 
stimulation, warmth detection threshold or heat pain detection threshold. 
The prolonging ef fect of adding clonidine to ropivacaine found in other stud-
ies may be caused by absorption of the perineural administered clonidine and 
consequently a systemic ef fect. The main strength of our study is that we were 
able to control for any systemic contribution of clonidine, which would have 
equally af fected both blocks in this bilateral model. The main limitation of our 
trial is that we are unable to determine whether there is a systemic ef fect, and 
if so the magnitude of this ef fect. 
Conclusion(s): Clonidine used as an adjunct to ropivacaine does not prolong 
the duration of an adductor canal block by a peripheral mechanism. 

03AP05-8
Effects of Ketamine added to Marcaine for spinal anaesthesia 

Pop A., Simu T., Zdrehus C.
Regional Institute of Gastroenterology and Hepatology ‚Prof. Dr. O.Fodor’ 
Cluj-Napoca, Dept of Anaesthesiology & Intensive Care, Cluj-Napoca, 
Romania

Background and Goal of Study: The evaluation of bennefits in adding 
Ketamine to Marcaine in spinal anaesthesia concerning hemodynamic stabil-
ity, spinal block onset time, quality of sensitive and motor block, frequency of 
side ef fects, duration of postoperative analgesia.
Materials and methods: Af ter obtaining approval from our Institutional Ethics 
Commit tee and informed patient consent, we performed a randomised, pro-
spective, double-blind study on 30 patients with inguinal hernia who needed 
surgery under spinal anaesthesia. Patients were randomly allocated in 2 
groups: group B - 15 patients recieved hyperbaric marcaine 0,5% 0,2 mg/kg 
and group K - 15 patients recieved hyperbaric marcaine 0,1 mg/kg plus ket-
amine 1 mg/kg. We registered patients data, hemodynamic variables, SpO2, 
sensitive block onset time, duration and quality of sensitive and motor block 
(Bromage score), side ef fects, duration and quality of postoperative analge-
sia. 
Results and discussion: A significant decrease of MAP and pulse rate was 
observed on patients in group B, 46,7% received ephedrine and 6,7% atro-
pine to reestablish the blood pressure and heart rate. The duration of sen-
sitive block in group K was longer 245,07±27,76 min, compared to group 

B 150,13±13,06 (p=0.006). The postoperative analgesia was significantly 
increased in group K (40% received ketorol and 6,7% ketorol+mialgin) 
compared to group B (86,7% received ketorol+mialgin and 13,3% ketorol). 
Intraoperative and postoperative Bromage score in group B was higher 
3,87±0,51 compared to group K 3,20±0,56. We also observed a decrease of 
intraoperative shiver in group K 13% compared to group B 40%.
Conclusion(s): Adding Ketamine to Marcaine in spinal anaesthesia led to a 
longer
sensitive block and better management of postoperative pain, decreasing the 
requirement of analgetics. A decrease of motor blockage and a significantly 
bet ter hemodynamic stability was achieved.
References: 
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of intrathecal ketamine added to bupivacaine for spinal anaesthesia. 
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03AP05-9
Dose optimization of dexmedetomidine for prolongation of 
ultrasound guided axillary block for day case surgery 

Koraki E., Zosimidis D., Vanakas T., Katsanevaki A., Giannaki C., Trikoupi A.
G.Papanikolaou General Hospital, Dept of Anaesthesiology, Thessaloniki, 
Greece

Background: It is a prospective randomized trial comparing two dif ferent 
doses of dexmedetomidine (DX) as an additional local anesthetic for axillary 
block. 
Materials and methods: Sixty patients, scheduled for upper limb operations, 
were enrolled in the study. In all patients 75 mg of ropivacaine were admin-
istered, and an axillary nerve block by ultrasound guidance was performed. 
The patients were divided in three groups of 20 patients each. Group A re-
ceived 100 µg of DX and group B 75 µg of DX. Group C was the control group 
without DX. Recordings: the onset and duration of sensory and motor blocks, 
the duration of analgesia, sedation scale (from 0 to 4), pain (VRS), BIS, the 
need for additional analgesia, hemodynamic parameters, and the adverse ef-
fects. For statistical analysis anova test was used.
Results: Demographic data and surgical characteristics were comparable, 
and axillary block was successful in all patients. There was no statistically dif-
ference among the three groups at onset times for sensory and motor block. 
The duration of block was significantly longer (p<0.001) in group A and B. 
Heart rate and blood pressure levels were significantly lower (p<0.001) in 
group A and B (p<0.001). The duration of analgesia was significantly longer 
in group A and group B. Statistical dif ference was observed only between 
groups A, B and the group C (p<0.001). Sedation was higher in groups A and 
B comparing to group C (p<0,001). Group C needed IV midazolam for seda-
tion. There was not statistical significant dif ference in BIS values between 
group A and B. Statistical dif ference there was between the two groups and 
control group (p<0.001). No additional analgesia was given during the op-
eration to all patients. Only eight cases of dry mouth in group A were ob-
served. No other adverse ef fect has been noted. In all patients of group C 
(control group) midazolam IV has been administered during the operation. 
Satisfaction score was the same in all groups.
Conclusion: The 75µg of dexmedetomidine, added as an adjuvant for axillary 
brachial plexus block, are the optimal dose because they give the same result 
as the 100 µg of dexmedetomidine without any adverse ef fect. 
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03AP05-10
The effects of dif ferent dose levels of peri-neural 
dexmedetomidine on the pharmacodynamic and side effect 
profiles of bupivacaine-induced ultrasound-guided femoral 
nerve block 

Ollaek M., Abdulatif M., Fawzy M., Nassar H., Hasanin A., Mohamed H.
Facult y of Medicine, Cairo Universit y, Dept of Anaesthesiology & Intensive 
Care, Cairo, Egypt

Background and Goal of Study: Dexmedetomidine extends the duration of 
brachial plexus block. The clinical use of dexmedetomidine as adjuvant for 
lower extremities nerve blocks was not adequately investigated. This study 
was designed to explore the ef fects of dif ferent dose levels of dexmedetomi-
dine on the clinical and side ef fect profiles of femoral nerve block. 
Materials and methods: This randomised, controlled double-blind study in-
cluded 60 adult patients undergoing arthroscopic knee surgery under gener-
al anaesthesia. Ultrasound-guided femoral nerve block was performed 30 min 
before induction of anaesthesia using 25 ml of bupivacaine 0.5%. Bupivacaine 
was combined with normal saline, 25, 50, or 75µg dexmedetomidine (n= 15, 
each). All patients received a standard general anaesthetic. The onset and 
duration of sensory and motor blocks, the time to first request to postopera-
tive analgesic, sedation score, haemodynamic changes, and visual analogue 
pain scores, were recorded at predetermined intervals. Total postoperative 24 
h morphine consumption was recorded. The primary outcome measure was 
the duration of sensory block. The trial protocol was registered in the Clinical 
Trials.gov (NCT02089932). 
Results and discussion: The onset of sensory block was shorter and its du-
ration was extended with the use of 75µg dexmedetomidine: 21.6 (3.0), 23.3 
(1.8), 30.8 (3.6), and 43.7 (4.3) h in the control, 25, 50, and 75µg groups, re-
spectively. The onset of motor block was shorter in the 75µg group compared 
to the control and 25µg groups. The duration of motor block was longer in the 
75µg group, 36.1 (6.4) h compared to the other three groups. The time to first 
request to rescue analgesic was longer in the 75µg group, 10.8 (1.6), 11.0 
(7.1) and 21.8 (3.0) and 28.6 (10.0) h, respectively. The total postoperative 
24 hour morphine consumption was significantly reduced in the 75µg group 
compared to the control and 25µg group: 1.8 (2.6), 7.6 (5.1), and 6.5 (3.5) 
mg, respectively. Postoperative sedation was comparable in all groups. The 
incidence of hypotension was significantly higher in the 75µg group. 
Conclusion(s): Peri-neural dexmedetomidine reduces the onset and pro-
longs the duration of bupivacaine-induced femoral nerve block in a dose de-
pendent manner. The best analgesic profile is achieved with the 75µg dose 
level, however, this dose should be cautiously used due to the risk of hypoten-
sion. Extended motor block might delay early ambulation. 

03AP05-11
Comparative study between dexmedetomedine and Fentanyl 
as adjuvants to bupivacaine in paravertebral analgesia for 
breast surgery 

El Beleehy A.
Tanta Universit y, Dept of Anaesthesiology & Intensive Care, Tanta, Egypt

Background and Goal of Study: There are hundreds of thousands of 
breast procedures performed annually; many patients require an overnight 
stay af ter surgery for breast cancer for management of postoperative pain, 
Paravertebral block has been shown to provide improved acute postopera-
tive pain management following breast surgery. The aim of this study was to 
make a comparison between fentanyl and dexmedetmedine as adjuvants to 
bupivacaine in thoracic paravertebral block in patients undergoing unilateral 
breast surgery under general anesthesia.
Materials and methods: Sixty adult female patients scheduled for elective 
elective unilateral modified radical mastectomy under general anesthesia 
were included and were randomly divided into three groups, The study start-
ed by preoperative application of an epidural catheter by using the loss of 
resistance technique at the fourth thoracic paravertebral space and injection 

of local anaesthetic started preoperatively, dexmedetomedine group (20ml 
of bupivacaine 0.5% plus 1µg/kg dexmedetomedine), fentanyl group (20 ml 
of 0.5% bupivacaine plus fentanyl 2 µg / ml) & control group (20 ml of 0.5% 
bupivacaine) af ter that general anaesthesia was started for the three groups.
Results and discussion: The results revealed significant decrease in the 
heart rate in the dexmedetomedine group and the fentanyl group than the 
control; also there was significant decrease in the mean arterial blood pres-
sure in the dexmedetomedine group than the other two groups, there was 
lower intraoperative fentanyl consumption in patients of the dexmedetome-
dine group than the fentanyl and the control groups, the dexmedetomedine 
group had a statistically significant lower postoperative VAS score at rest and 
during arm movement at all-time intervals with significantly lower demand for 
post-operative rescue analgesia in comparison with the other groups. Serum 
cortisol level was significantly lower in the postoperative period in the dexme-
detomedine group than the other groups. 
Nausea and vomiting were reported in significant number of patients in the 
fentanyl group than the other groups.
Conclusion(s): Paravertebral fentanyl and dexmedetomedine in combination 
with bupivacaine (0.5%) are ef fective analgesics, At the doses used, there was 
much lowering of surgical stress response with dexmedetomedine, the addi-
tion of fentanyl was associated with nausea and vomiting while dexmedetome-
dine was associated with arterial hypotension and bradycardia. 

03AP05-12
Efficacy of pethidine in oblique subcostal transverse plain 
block af ter laparoscopic cholecystectomy 

Breazu C.-M.
Regional Institute of Gastroenterology and Herpetology ‘o.Fodor’ Cluj-
Napoca, Dept of Anaesthesiology & Intensive Care, Cluj-Napoca, Romania

Background and Goal of Study: Laparoscopic cholecystectomy is associ-
ated with postoperative pain of moderate intensity in the early postoperative 
period. Recent randomized trials have demonstrated the ef ficacy of transver-
sus abdominis plane (TAP) block in providing postoperative analgesia af ter 
abdominal surgery. 
This study was designed to evaluate the ef fect of ultrasound guided oblique 
subcostal transverse abdominis plane block (OSTAP)using pethidine com-
pared with bupivacaine and systemic analgesia.
Materials and methods: Seventy-five patients ASA I/II undergoing laparo-
scopic cholecystectomy were randomized into three groups.Group I received 
bilateral OSTAP block using pethidine. Group II received bilateral OSTAP us-
ing bupivacaine 0,125%.Group III (Control) placebo group received OSTAP 
using sterile normal saline.Twenty-four hours postopetrative morphine con-
sumption, the dose of fentanyl (µg) required during surgery and time to first 
dose of morphine were recorded. The quality of analgesia is assessed by 
Visual Analogue Scale for 24 h at rest and movement.
Results and discussion: The mean dose of intraoperative fentanyl showed 
significant dif ference between the three groups, p<0,001.The mean 24 h 
morphine consumption showed statistically significant dif ference between 
groups (p value <0.001).Pain score of Group I and Group II were significantly 
lower than Group III at rest and movement respectively in the first 24h.No 
signs or symptoms of toxicity were noted.
Conclusion(s): Pethidine is a good alternative to amino-amide anesthetics 
and can be used as a local anaesthetic in performing oblique subcostal trans-
verse plane block.
References: 
1. Mohamed I.Hossam S.Ef ficacy of ultrasound-guided oblique subcostal 
transversus abdominis plane block af ter laparoscopic sleeve gastrectomy: 
A double blind, randomized, placebo controlled study.Egyptian journal of 
anaesthesia(2014)30,285-292
2. Pernille L et al.The Beneficial Ef fect of Transversus Abdomens Plane Block 
Af ter Laparoscopic Cholecystectomy in Day-Case Surgery: A Randomized 
Clinical Trial.Anesthesia-Analgesia 2012 vol115 nr3
3. Yoon S.et al.The analgesic ef fect of the ultrasound-guided transverse 
abdominis plane block af ter laparoscopic cholecystectomyKorean J 
Anesthesiol 2010 Apr; 58(4): 362-368 
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03AP06-1
Lateral femoral cutaneous nerve blockade for moderate to 
severe pain af ter hip arthroplasty: a randomized blinded trial 

Thybo K.H.1, Mathiesen O.2, Dahl J.B.3, Schmidt H.4, Hägi-Pedersen D.1

1Næstved Hospital, Dept of Anaesthesiology, Næstved, Denmark, 2Køge 
Universit y Hospital, Dept of Anaesthesiology, Køge, Denmark, 3Bispebjerg 
Universit y Hospital, Dept of Anaesthesiology, Copenhagen, Denmark, 
4Næstved Hospital, Dept of Or thopaedic Surgery, Næstved, Denmark

Background and Goal of Study: Peripheral regional anesthesia is common-
ly used for pain management af ter lower extremity surgery but are limited 
by the accompanying motor blockade. The lateral femoral cutaneous nerve 
(LFCN) is a pure sensory branch from the lumbar plexus. We hypothesized 
that a LFCN-block would reduce movement related pain af ter total hip arthro-
plasty in patients with moderate to severe pain.
Materials and methods: Sixty patients with visual analogue scale (VAS) score 
>40 mm during 30 degrees active flexion of the hip on either first or second 
postoperative day af ter THA were included in this prospective, randomized, 
blinded and placebo controlled trial. Group A received a LFCN-block with 8 ml 
of 0.75 % ropivacaine followed af ter 45 minutes by an additional LFCN-block 
with 8 ml of saline. Group B received LFCN-block with 8 ml of saline followed 
af ter 45 minutes by an additional LFCN-block with 8 ml of 0.75 % ropivacaine. 
Results and discussion: We found a dif ference of 17 mm (95% CI 4 mm to 
31 mm, p <0.017) in VAS-pain score during 30 degrees flexion of the hip 45 
minutes af ter the first block (primary outcome) in favor of group A. No signifi-
cant dif ferences between groups regarding pain at rest was found at any time 
point. The over-all non-responder rate (defined as a reduction of less than 15 
mm during 30 degrees active flexion of the hip 45 min af ter active treatment) 
was 42 %.
Conclusion(s): Lateral femoral cutaneous nerve block reduced movement 
related pain in patients with moderate to severe pain scores af ter THA by the 
posterior approach. The substantial non-responder rate limits recommenda-
tions of this block as part of a standard analgesic treatment recommendation.
Trial registration: clinicaltrials.gov, NCT02344264 

03AP06-2
Long-term analgesic efficacy of an ultrasound guided single-
shot adductor canal block in patients undergoing total knee 
arthroplasty 

Zhang Y.1, Yang J.1, Wang X.1, Liao R.1, Tan Z.2, Liu J.1

1West China Hospital, Sichuan Universit y, Dept of Anaesthesiology, Chengdu, 
China, 2West China Hospital, Sichuan Universit y, Dept of Surgery, Chengdu, 
China

Background and objectives: Both single-shot and continuous adductor 
canal blocks (ACB) have shown promise in reducing postoperative pain in 
total knee arthroplasty (TKA) patients. In this prospective, randomized and 
placebo-controlled study, we compared analgesic ef ficacy, when given as 
a single-shot vs. continuous technique with intermit tent boluses during the 
postoperative period. 
Methods: 75 patients presenting for primary unilateral TKA received preop-
eratively an ultrasound-guided single-shot ACB and indwelled postoperatively 
an adductor canal catheter. Those patients were randomly received: a pre-
operative single-shot of ropivacaine 0.5%, 20ml following intermit tent saline 
boluses at 12h and 24h postoperatively (S-ACB group), or ropivacaine 0.5%, 
20ml preoperatively, 12h and 24h postoperatively (C-ACB group), or saline 
preoperatively and postoperatively (control group). The primary outcome 
was pain with movement on postoperative Day1 and Day2. Other endpoints 
included static pain scores, quadriceps muscle strength, rescue opioid con-
sumption, cost incurred and patient satisfaction.
Results: Both ACB techniques were equally ef fective in diminishing dy-
namic pain and reducing the side ef fects normally associated with Pethidine 
Hydrochloride. Dynamic pain scores of the two ACB groups were lower than 
those of the control group (S-ACB, C-ACB vs. Control group, 4.0, 3.0 vs. 5.0,
p <0.025). Two ACB groups were less likely to use opioids on the first two 
days af ter surgery than control (S-ACB vs. C-ACB and control groups, 25.8%, 
17%, and 60%, P<0.05). However, patients receiving a continuous block ex-
perienced less quadriceps muscle strength (S-ACB vs. C-ACB group, 4[4,5] 
vs. 4[3,4], 4[4,5] vs. 4[4,4], respectively, P<0.05). Time consumption for a 
single-shot ACB was 4.0 (1.4) min, which is sharply shorter than those for 
indwelling an adductor canal catheter (20.0 (5.0) min, P = 0). In addition, 

there was an extra 80 dollars spent for each adductor canal catheter. Patients 
receiving a single block experienced more satisfied with their pain-relief treat-
ment (S-ACB vs. C-ACB and control groups, 92% vs. 74% and 60%, P <0.05).
Conclusions: Considering the similar analgesic ef fect, bet ter quadriceps 
muscle strength, easier operation and higher patient satisfaction the single-
shot ACB might be more suitable for TKA patients. 

03AP06-4
Pain management af ter total knee arthroplasty: femoral 
catheter vs femoral catheter plus sciatic nerve block 

Alonso Noguerales A.M., Alvarez Zancada E., Leal Caramazana V., Martin 
Piñeiro B., Calvete Alvarez I., Muñoz Alameda L.E., Elena Alvarez Zancada
HU Fundacion Jimenez Diaz, Dept of Anaesthesiology, Madrid, Spain

Background and Goal of Study: Arthrosis is a very common degenerative 
joint disease which is associated with a decrease in life quality and an in-
crease in health costs. Knee arthrosis is one of the most frequent clinical pre-
sentations and at late stages it usually requires surgical treatment, being the 
total knee arthroplasty (TKA) the gold standard.
TKA is associated with substantial early postoperative pain; thus, pain man-
agement is critical. The purpose of this observational study is to determine 
whether femoral nerve block (FNB) plus sciatic nerve block provides better 
analgesia af ter TKA than FNB alone.
Materials and methods: The study included 46 patients, ages between 50 
and 85 (median 75), ASA I-III, weight between 50 and 120 kg. TKA was per-
formed under spinal anesthesia.
Patients undergoing TKA were randomly divided into two groups. Patients 
from group A received FNB, while patients from group B received both FNB 
and sciatic nerve block.
During the early postoperative period a femoral catheter with continuous local 
anesthetic infusion was placed in both groups. Group B patients also received 
a single shot sciatic nerve block.
To evaluate the ef ficacy of these techniques we compared the VAS score in 
both groups 2, 4, 12 and 24 hours af ter surgery and the need of intravenous 
boluses of opioids.
Results and discussion: The Mann-Whitney test was used to compare the 
mean VAS scores on the first 24h af ter the procedure. Score was 3.6 for group 
A and 1.9 for group B 24h af ter surgery, with significant dif ferences observed 
between both groups (p 0.0063; IC 95%).
Using the Fisher test we also compared the need of iv analgesia, results 
showed that patients from group B needed less iv drugs (p 0.0004; IC95%). 
46% of the patients who initially met the inclusion criteria were later excluded 
from the study because all of them needed iv PCA analgesia, mostly due to 
catheter migration.

 GROUP A    GROUP B   

VAS AVERAGE SD MEDIAN P VALUE AVERAGE SD MEDIAN

2 h 1.4 0.8 2 0.001 0.3 0.5 0

6 h 3.3 1.2 3 0.0004 1.2 1.3 1

12 h 4.2 1.2 4 0.001 2.3 1.3 2

24 h 3.6 1 3 0.006 1.9 1.7 2

[Table 3]

Conclusion(s): Patients who received both, FNB and sciatic nerve block, had 
better pain control af ter TKA than those who only received FNB. Catheter 
migration appears to be one of the most important limitations of the FNB, 
therefore it must be fixed carefully. 
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03AP06-5
Continuous sciatic nerve block with a new catheter - primary 
placement and secondary displacement 

Lyngeraa T.S., Steen-Hansen C., Madsen M.H., Christiansen C.B., 
Andreasen A.M., Rothe C.
Nordsjaellands Hospital, Universit y of Copenhagen, Dept of Anaesthesiology, 
Hilleroed, Denmark

Background and Goal of Study: A new catheter for continuous peripheral 
nerve block has been developed and preliminary cadaver studies suggest 
high success rates for initial placement with possible repositioning in case of 
displacement. 
The aim was to investigate the success rate for primary placement of the new 
catheter for sciatic nerve blocks.
Materials and methods: We conducted a single center, double blinded, 
placebo-controlled, randomized trial in 16 healthy volunteers following ethical 
approval (H-15000927). A catheter was inserted in each leg in the popliteal 
region with ultrasound (US) using a short axis approach. The volunteers were 
randomized to receive 15mL lidocaine (20mg/mL) in one side and 15mL 0.9% 
saline in the contralateral side. We assessed cold sensation on the lateral part 
of the lower leg and measured voluntary muscle force for dorsi- and plan-
tar flexion and surface EMG (sEMG).
Successful placement of the catheter was defined as >20% decrease in gross 
isometric dorsiflexion force and loss of cold sensation on the lateral part of 
the lower leg. 
Af ter return of normal sensory and motor function the volunteers performed a 
series of physical exercises simulating mobilization and physiotherapy includ-
ing walking up and down two flights of stairs. We performed a second injec-
tion of local anaesthetic (LA) and placebo in the catheters. Catheter position 
was assessed with US. A second investigator blinded to earlier assessments 
tested cold sensation and muscle force.
Results and discussion: 94% (95% CI [72-99%]) of primary placements were 
successful although all patients had loss of cold sensation.

Sensory Motor

Loss 
of cold 

sensation

Loss 
of cold 

sensation

20 % force 
reduction 

dorsal flexion

20 % force 
reduction 

dorsal flexion

20 % force 
reduction 

plantar flexion

20 % force 
reduction 

plantar flexion

T1 T2 T1 T2 T1 T2

16/16 
(100%)

14/16 
(88%) 15/16 (94% 11/15 (73%) 13/16 (81%) 10/13 (77%)

T1: first injection of LA; T2: second injection of LA; (%) at T1: fraction of all blocks that 
had loss of function. (%) at T2: fraction of blocks that still had loss of function at T2.
[Sensory and motor function af ter LA injection]

The peroneal nerve was more of ten af fected than the tibial nerve with regard 
to motor force and sEMG. 
Af ter physical exercise, all catheters were assessed by US with repeated in-
jection of LA and assessment of motor and sensory function. 11 of 15 cath-
eters with initial successful placement had both sensory and motor block and 
were never displaced more than 0.5 cm. 
Conclusion: The new catheter can be placed with high success rate. Physical 
exercise may cause displacement of the catheters but clinical studies are 
needed to evaluate the rate and clinical relevance of the displacement in pa-
tients. 

03AP06-7
Minimum effective local anesthetic volume for surgical 
anesthesia by subparaneural ultrasound-guided popliteal 
sciatic nerve block 

Bang S.U.1, Kim D.J.2, Bae J.H.3, Chung K.1, Kim Y.N.1

1The Catholic Universit y of Korea, Dept of Anaesthesiology & Pain Medicine, 
Daejeon, Korea, Republic of, 2Chungbuk National Universit y, Dept of Surgery, 
Cheongju, Korea, Republic of, 3Chungbuk National Universit y, Dept of 
Anaesthesiology & Pain Medicine, Cheongju, Korea, Republic of

Background and Goal of Study: The purpose was to determine the minimal 
ef fective volume and ef fective dose for surgical anesthesia by ultrasound-
guided popliteal sciatic nerve block using a subparaneural injection tech-
nique. 

Materials and methods: Thirty patients underwent an ultrasound-guided 
popliteal sciatic nerve block with ropivacaine 0.75% at a 20-mL starting vol-
ume. Using a step-up/step-down method, injection volumes were determined 
for consecutive patients from the preceding block’s outcome. When an ef-
fective block was achieved within 40 min af ter injection, the next patient’s 
volume was decreased by 2 mL. If the block failed, the next patient’s volume 
was increased by 2 mL. 
Results and discussion: The volume of ropivacaine 0.75% resulting in a suc-
cessful subparaneural block of the sciatic nerve in 50% of patients according 
to the up-and-down sequence was 7.1 mL (95% confidence interval, 5.7-8.6 
mL). Ef fective doses in 90%, 95%, and 99% of patients were calculated using 
a prohibit regression analysis; values for an adequate sciatic nerve block by 
subparaneural injection were 8.9 mL, 9.9 mL, and 11.8 mL, respectively. 
Conclusion(s): This is the first study where the local anesthetic volume for 
ef fective surgical anesthesia was evaluated for a popliteal sciatic nerve block. 
Ef fective doses in 90%, 95%, and 99% of patients were estimated with a pro-
hibit regression as 8.9 mL, 9.9 mL, and 11.8 mL, respectively. The ef fective 
dose in 95% of patients of 9.9 mL in our study is a 67% reduction in volume 
versus the nerve stimulation technique and a 31% reduction versus an ultra-
sound-guided popliteal sciatic nerve block using perineural injection. 

03AP06-8
The minimum effective volume of local anesthetic in 
ultrasound-guided sciatic nerve block for diabetes-related 
lower limb amputation 

Kilicaslan A.1, Gök F.1, Sarıtas T.B.1, Borazan H.1, Korucu I.H.2, Otelcioglu S.1

1Necmet tin Erbakan Universit y, Dept of Anaesthesiology & Intensive Care, 
Konya, Turkey, 2Necmet tin Erbakan Universit y, Dept of Or thopaedics, Konya, 
Turkey

Background and Goal of Study: Diabetic patients with peripheral neuropathy 
may have an altered response to local anesthetics (1). The aim of this study 
was to o determine the minimum ef fective local anesthetic volume for safe ul-
trasound (US) guided sciatic nerve block (SNB) in diabetic patients who have 
peripheral neuropathy for lower limb amputation.
Materials and methods: Af ter local ethics commit tee approval (No. 2012/44) 
and patient consent, we performed a prospective, observer-blinded, up-down 
sequential, allocation study. Diabetic patients undergoing US-guided SNB for 
lower extremity amputation were enrolled in the study. All patients recieved 
the same volume of local anesthetic (LA) mixture of 0.5% levobupivacaine 
5 ml and 2% prilocaine 5 mL for US-guided femoral nerve block. The initial 
volume was 20 mL of LA ( 50:50 mixture of 0.5% levobupivacaine and 2 % 
prilocaine) for US-guided SNB. Successful block was defined as complete 
sensory and motor block 30 minutes af ter application. In the event of suc-
cessful block the next patient was assigned to receive 1 ml lower volume. 
In the event of a failed block the next patient received a 1 ml higher volume. 
The sample size calculation was based on Dixon up-and-down method which 
requires at least six pairs of failure success. The probit test was used in the 
analysis of up-down sequences.
Results and discussion: A total of 26 diabetic patients were were included in 
the study. The minimum ef fective volume of LA (50:50 mixture of 0.5% levobu-
pivacaine and 2 % prilocaine) in 50% and 95% of patients were 13 ml (%95 
confidence interval, 12.1-13.7 ml) and 14.3 ml (% 95, confidence interval, 
13.6-20.1 ml) respectively.
Conclusion(s): In this study, we report a reduced minimum ef fective volume 
of local anesthetic for US-guided SNB in diabetes-related lower limb amputa-
tion. 
Reference: 
1. Sites BD. Reg Anesth PM.2003;28:479 
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03AP06-9
Major lower extremity amputations (MLEA) with peripheral 
nerve blocks (PNB) as the anesthetic technique in high-risk 
patients 

Chandran R., Lim J.Y., Kuruppu S.D.
Changi General Hospital, Dept of Anaesthesiology & Intensive Care, 
Singapore, Singapore

Background: MLEA (above and below knee amputations) are associated with 
considerable mortality and morbidity. Studies have shown mortality benefits 
of using regional anesthesia techniques. Ef fects of peripheral nerve blocks as 
the sole anesthetic technique in high-risk patients undergoing MLEA have not 
been fully evaluated. 
Objectives: 
a. To study the use of PNB as the sole anesthetic technique in ASA 4 and 5 
patients having MLEA.
b. To analyze mortality rates and its association with risk factors.
Methods: Data were analyzed retrospectively for 70 high-risk patients [99% 
(69) ASA 4, 67% (47) males, mean age 68 years ± SD 13, range 36-97] from a 
total of 153 patients undergoing MLEA between years 2010-2014.
Results: Out of 70 patients, 17% (12) received Popliteal, Femoral/Fascia lli-
aca, 50% (35) received Subgluteal Sciatic, Femoral and 33% (23) received 
Subgluteal Sciatic, Femoral, Obturator and Lateral cutaneous nerve of thigh 
blocks.
There was no statistically significant dif ference between the three groups 
on comparing the intraoperative sedation level (p=0.63), sedation scores 
(p=0.65) or pain scores (p=0.86) on arrival to post anesthesia care unit. 
Mortality rates showed no significant dif ferences (p>0.05) between the high-
risk and non high-risk groups, as illustrated in Table 1. 

Mortality 30 days 3 months 6 months 1 year

High-risk: ASA 4 & 5 (n=70) 11.4% (8) 15.7% (11) 21.4% (15) 31.4% (22)

Non High-risk: ASA 1-3 (n=83) 8.3% (7) 13.1% (11) 14.3% (12) 20.2% (17)

[Table 1: Mor talit y in patients undergoing MLEA]

Significant predictors of mortality included end stage renal failure (ESRF) (30 
days: 31% vs 7%, p=0.03; 3 months: 39% vs 11%, p=0.03; 6 months: 46% 
vs 16%, p=0.03) and raised troponin T (T hs > 50pg/ml) within 6 months pre-
operatively (3 months 22% vs 0%, p=0.03).
The presence of hypertension, hyperlipidemia, ischemic heart disease, dia-
betes mellitus, male gender, ejection fraction (EF)<50%, and age> 79 years 
were found to be non-significant predictors of mortality.
18 patients with EF<25% had a 0% mortality rate at 30 days. Patients contin-
ued on antiplatelets at time of surgery showed no mortality benefits.
Conclusion(s): Our study suggests that PNB can be used as the sole anes-
thetic technique in high -risk patients having MLEA. ESRF and raised Troponin 
T were significant predictors of mortality. Mortality rates were comparable to 
those reported in literature.
Acknowledgements: Authors would like to thank Ms Carmen Kam, Research 
Of ficer, for her assistance with statistical analysis. 

03AP06-11
Selective tibial nerve block for posterior knee analgesia 
af ter total knee arthroplasty: are two concentrations of local 
anesthetics equivalent? 

Yoshinuma H.1, Kobayashi O.1, Hara K.2

1Kameda Medical Center, Dept of Anaesthesiology, Kamogawa, Japan, 
2Kameda Medical Center, Dept of Or thopedics, Kamogawa, Japan

Background and Goal of Study: Although continuous femoral nerve block 
(CFNB) is of ten used for analgesia af ter total knee arthroplasty (TKA), most 
patients complain of posterior knee pain postoperatively. Sciatic nerve block 
(SNB) has been used to prevent posterior knee pain since 2009. Orthopedic 
surgeons do not prefer SNB because it may obscure the diagnosis of perone-
al nerve paralysis postoperatively. Therefore, since 2013, we have performed 
selective tibial nerve block (TNB) to prevent posterior knee pain. The goal of 
our study was to determine the minimum concentration of local anesthetics 
for tibial nerve block that would provide adequate analgesia for the posterior 
knee area.

Materials and methods: This was a retrospective study of 89 patients who 
underwent TKA from October 2013 to July 2015. Of these, 37 patients re-
ceived CFNB and TNB with 10 ml of 0.15% ropivacaine (Group A), and 52 
patients received CFNB and TNB with 10 ml of 0.375% ropivacaine (Group 
B) under ultrasound guidance before surgery. Postoperative analgesics (e.g. 
acetaminophen or bupurenorphine suppository) were prescribed as needed. 
Our outcome measure was postoperative pain assessed using the visual ana-
log scale (VAS; range: 0-100 mm): posterior knee and overall knee pain at rest 
on POD 0, 1 and 4, dynamic pain (knee flexion) on POD 1 and 4, and pain on 
walking on POD 4. Mann-Whitney’s U test was used to evaluate the dif ference 
in postoperative pain between the two groups. The level of significance was 
set at P <0.05. 
Results and discussion: Median VAS scores for posterior knee pain were 
0, 37, and 0 for Group A and 0, 31.5, and 13.5 for Group B on POD 0, 1 and 
4, respectively (p=0.17, 0.21 and 0.53, respectively). Median VAS scores for 
overall knee pain were 0, 45 and 9 for Group A and 0, 49.5 and 25 for Group 
B on POD 0,1 and 4, respectively (p=0.86, 0.61, 0.99 respectively). Median 
VAS scores for dynamic knee pain were 87 and 65 for Group A, and 73 and 71 
for Group B on POD 1 and 4, respectively (p=0.015 and 0.31, respectively). 
Median VAS scores for pain on walking were 23 for Group A and 34 for Group 
B (p=0.4 ). Only VAS scores for dynamic knee pain on POD 1 were statistically 
significantly dif ferent between the two groups.
Conclusion(s): Selective tibial nerve block of the posterior knee area pro-
vided adequate analgesia. Both concentrations of ropivacaine provided an 
equivalent ef fect for posterior knee pain af ter TKA. 

03AP06-12
Preoperative intravenous Dexamethasone in peripheral sciatic 
nerve block: does it improve block quality and duration? 

Frugiuele J.1, Aiello V.2, Lo Bianco G.2, Cecchetti M.1, Lucchese B.1, 
Bonarelli S.1

1Istituto Or topedico Rizzoli, Dept of Anaesthesiology & Intensive Care, 
Bologna, Italy, 2Scuola di Specializzazione in Anestesia Università di Palermo, 
Dept of Anaesthesiology & Intensive Care, Palermo, Italy

Background and Goal of Study: The ideal adiuvant to peripheral nerve block 
should increase block duration and/or decrease local anesthetic dose. We 
hypotized that patients receiving preoperative intravenous Dexamethasone 
would have a better quality of recovery and improved analgesia duration. 
We didn’t consider perineural dexamethasone administration because of its 
potential neurotoxicity and because we took advantage of the potential anal-
gesic and/or antiemetic ef fects of intravenous administration.
Materials and methods: In our study we enrolled 36 patients aged between 
38 and 66, 6 male and 30 female, underwent surgery for hallux valgus cor-
rection. They received spinal anaesthesia and single shot sciatic nerve block, 
and were randomized into 2 groups: 
group 1: dexamethasone 8 mg iv as adiuvant; 
group 2: normal saline. 
The primary outcome was the globalscore in quality of recovery (QoR-40) and 
analgesia evaluated with NRS in preoperative period, 120’ af ter procedure, 
24h, 48h, 5 days. We also evaluated consumption of rescue doses of opiods 
and non-opiods drugs.
Results and discussion: Aanesthesiologic procedures were succesfully per-
formed in all cases and there have been no adverse events or side ef fects 
of drugs administered. There was no significant dif ference between the 2 
groups in terms of analgesia and first toe movement. Self-reported pain rating 
scores at 48h and 5 days were not dif ferent among dexamethasone or normal 
saline. Postoperative analgesic drugs consumption was not dif ferent among 
study groups.
Conclusion(s): Preoperative intravenous Dexamethasone compared with 
normal saline did not improve or decreased analgesic drugs consuption and 
analgesic duration in patients undergoing elective hallux valgus surgery re-
ceiving spinal anesthesia and single shot sciatic nerve block.
References: 
“the ef fects of perineural versus intravenous dexamethasone on sciatic nerve 
blockade outcomes: a randomized, double-blind, placebo-controlled study” 
Rahangdale R et al. “I.V.
Perineural dexamethasone are equivalent in increasing the analgesic 
duration of a single-shot interscalene block with ropivacaine for shoulder 
surgery: a prospective randomized placebo-controlled study” Desmet et al.
“Intravenous and perineural dexamethasone in peripheral nerve block: are 
they truly equivalent?” Lee S et al. 
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Continuous wound infiltration versus epidural analgesia af ter 
hepato-pancreato-biliary surgery (POP-UP): a multicentre, 
randomised controlled, open-label, non-inferiority trial 

Mungroop T.H.1, Veelo D.P.1, Busch O.R.2, Hollmann M.W.1, Lirk P.1, 
Besselink M.G.2

1Academic Medical Center, Universit y of Amsterdam, Dept of 
Anaesthesiology, Amsterdam, Netherlands, 2Academic Medical Center, 
Universit y of Amsterdam, Dept of Surgery, Amsterdam, Netherlands

Background and Goal of Study: Epidural analgesia is the international stan-
dard for pain treatment af ter laparotomy including for hepato-pancreato-bili-
ary surgery. Although some studies have suggested that continuous wound 
infiltration with local anaesthetic could be equally ef fective, robust evidence 
is lacking, especially on patient reported outcomes. We aimed to determine 
the ef fectiveness of continuous wound infiltration in the field of open hepato-
pancreato-biliary surgery. 
Materials and methods: In this multicentre, randomised controlled, open-
label, non-inferiority trial (POP-UP), we enrolled adult patients undergoing 
open hepato-pancreato-biliary surgery in two Dutch hospitals. Patients were 
centrally randomised (1:1) to either pain treatment by continuous (subfascial) 
wound infiltration (CWI) with bupivacaine plus patient controlled analgesia 
(PCA) with morphine or (patient controlled) epidural analgesia with bupiva-
caine and sufentanil. All patients were treated within an enhanced recovery 
set ting. Randomization was stratified by centre and type of incision (subcos-
tal/midline). The primary outcome was the mean Overall Benefit of Analgesic 
Score (OBAS) from day 1-5, a validated composite endpoint of pain scores, 
opioid side ef fects and patient satisfaction. Analysis was by per-protocol. To 
establish non-inferiority, the upper bound of a one-sided 90% confidence in-
terval for the mean OBAS from day 1-5 had to be less than +3.0. The trial is 
registered with the Netherlands Trial Registry, number NTR4948.
Results and discussion: Between Jan 20, 2015 and Sept 16, 2015, we ran-
domly assigned 102 eligible patients. In the per-protocol analysis, the median 
OBAS was 3.0 [IQR 2.0-4.8] vs 4.0 [IQR 2.4-5.8] in favour of the CWI group 
(n=55 vs n=47), with the upper bound of the one-sided 90% CI +0.13 (95% 
CI: -1.54-+0.30), meeting the criteria for non-inferiority (p<0.0001). One seri-
ous adverse event, temporary local anaesthetic toxicity, occurred in the CWI 
group (2%). There was less vasopressor use in the CWI group ((median; IQR) 
0.3 [0-0.8] vs 0.7 [0.3-1.5] mg norepinephrine, p=0.008) and shorter duration 
of indwelling urinary catheters ((median; IQR) 4 [3-5] vs 5 [4-6] days, p=0.02).
Conclusion: Continuous wound infiltration is non-inferior to epidural analge-
sia af ter open hepato-pancreato-biliary surgery concerning quality of analge-
sia, side ef fects, and patient reported outcomes. 

03AP07-2
Choice of method neuraxial blockade in elderly patients 
underwent to total hip arthroplasty 

Babayants A.V., Tikhonova I.J., Protsenko D.N., Gelfund B.R.
Moscow Teaching Municipal Hospital #52, Pirogov Russian National 
Research Medical Universit y (RNRMU), Dept of Anaesthesiology & Intensive 
Care, Moscow, Russian Federation

Background and Goal of Study: The majority of patients with fractures of the 
proximal femur are elderly people, mostly women. This category features a 
large number of patients with underlying chronic diseases. A comparative as-
sessment of dif ferent types of neuraxial (spinal, epidural or spinal unilateral) 
at total hip arthroplasty (THA) in elderly patients with subsequent optimization 
of anesthesia in the surgical treatment of femoral neck fractures in geriatric 
patients.
Materials and methods: Survey of 108 ASA II-III patients aged 66 to 85 years 
who underwent total hip arthroplasty.All three groups were comparable in 
age, physical status, comorbidities. From anesthesia type perspective, allpa-
tients were divided into three groups: group I (n = 32), surgery was per-
formed under epidural anesthesia (EPI) solution of ropivacaine 0,75%,group 
II (n = 37) - spinal anesthesia (S) with a 0,5% bupivacaine, group III (n = 
39) unilateral spinal anesthesia (US) with a 0,5% hyperbaric bupivacaine. As 
the criterion for estimating the frequency of hemodynamic disturbances, we 
looked at the frequency of ephedrine usage.
Results and discussion: In a comparative assessment of changes in MAP it 
was found that the maximum reduction in SBP in the group I (EPI) occurs on 
the 25+6.3 minute to level 79 mm Hg, which amounted to 25% of baseline 
blood pressure MAP (p<0,05), in the second group II(S) the maximum reduc-

tion in MAP was noted on the 15+4.1 minute to 71.7 mm Hg, which amounted 
to 32% of baseline (p<0,05). In the III-rd group (US) have been reported by 
the smallest change in MAP from baseline: the maximum reduction of 90 mm 
Hg recorded on average on the 30th minute, which amounted to 17% of base-
line (p <0,05). There was less severe hypotension in group III- probably due 
to the limited sympathetic block.The incidence of hypotension in the com-
parative assessment of the three groups was: I(EPI), II (S) and III (US) 25%, 
29.7% and 7.7%, respectively. Volume infusion in groups was: 2724 ± 845,3 
2576,6 ± 562,8ml mL and 2036 ± 57,5ml respectively. The total average dose 
of ephedrine to maintain MAP at the level no lower than 90 mm Hg in I(EPI), 
II (S) and III (US) was 20+2.1 mg, 22+ 2,5 mg and 10+ 1.5 mg, respectively.
Conclusion(s): Application of unilateral spinal anesthesia as anesthetic op-
tion for total hip arthroplasty in elderly patients promotes greater hemody-
namic stability, lower infusion volume and less sympathomimetic support. 

03AP07-3
Enhanced recovery af ter surgery: is a combination of 
intrathecal opioid with rectus sheath catheter a better 
alternative than an epidural in major gynaecological - oncology 
surgeries? 

Lee G.C., Muthukrishnan S., Gopalakrishnan G.
Hull Royal Infirmary, Dept of Anaesthesiology, Hull, United Kingdom

Background: Enhanced Recovery Af ter Surgery (ERAS) is increasingly used 
in many other surgical specialties for encouraging a more rapid postopera-
tive recovery but has been slow to implement in gynaecological-oncology. 
Gynaecological-Onocology Surgery has made significant advances in diag-
nostic and operative techniques, yet advances in length of stay (LOS) and 
postoperative activity are yet to be seen. The objective of this study was to 
evaluate the influence of analgesia regimes in order to tailor an ERAS proto-
col specifically for this cohort of patients. Traditionally this group of patients 
received the current accepted standard of a general anaesthesia (GA) with 
thoracic epidural (TEA) - Group 1. We proposed a modified ERAS protocol 
with analgesic premedication, intraoperative neuroaxial block (spinal with dia-
morphine) alongside the GA and postoperative rectus sheath catheters (RSC), 
with oral analgesia - Group 2. 
Methods: This observational study involved data collection, of 86 patients 
who had undergone surgery over the last 12 months. The goal was to com-
pare and contrast the proposed ERAS protocol with current practice in 
patients with incisions below T9, with particular focus on pain scores and 
postoperative activity times for, both of which directly impact LOS. Data was 
analysed using excel and all statistics were performed using Minitab 12 with a 
combination of two sample T test and ANOVA GLM. 
Results: 32 retrospective 31 prospective patient records were included in the 
final results. Average age and surgical time for group 1 was 58 Years and 252 
Minutes and for group 2 was 61 years and 169 Minutes. 
Results showed that there was statistically bet ter pain scores for group 2, at 
36 48 and 72 hours indicating an approach of a spinal + RSC is superior to 
GA+TEA . 
In addition there was a significant improvement in time for all-postoperative 
activities in group 2.
There was no significant dif ference in postoperative patient satisfaction 
scores, complications or nausea and vomiting between the two groups. 
Conclusions: The use of the proposed ERAS protocol has been shown to be 
more ef fective than the current standard approach in our hospital population.
The application of the proposed ERAS protocol significantly benefits patients 
in the postoperative period, particularly pain scores and activity. The impact of 
which will hopefully reduce LOS and improve patient experience. 
However in order to prove significant benefit, we need further RCTs. 
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03AP07-4
Ultrasound assisted neuraxial anesthesia; uptake of a novel 
technique amongst anesthesiologists 

Shaylor R., Amison N., Weiniger C.F.
Hadassah Hebrew Universit y Medical Center, Dept of Anesthesiology and 
Critical Care Medicine, Jerusalem, Israel

Background: Ultrasound (US) is useful to identify the neuraxial block inser-
tion point (NB-US), despite sparse adoption of this practice. Studies on this 
technique of NB-US report expert practitioners who identify the optimal inser-
tion point, or learning curves - skill retention is rarely assessed. We assessed 
anesthesia practitioners’ ability to retain knowledge of NB-US over a 6 month 
period.
Methods: Following IRB approval, 34 novice NB-US anesthesia practitioners 
in a single center underwent one of two practical training sessions on NB-US. 
Nineteen (56%) participants agreed to be followed up by the single asses-
sor. We recorded 6 competency measures (5-point Likert scale) including an 
overall assessment score [1]. Statistical analysis evaluated the null hypothesis 
that there is a change in competency over time af ter the training session, at 
3 and 6 months.
Results: Of the 19 practitioners, 8 (42%) rarely used US for procedures and 
10 (53%) used US of ten. The median (IQR) baseline competency score at the 
end of the training session was 4(3-5), that dropped to 3(2-4) at the 3-month 
assessment, and at the 6-month assessment was 4(3-4). Nine participants 
did not use NB-US during the assessment period, and 10 used it during the 
first three months, dropping to 5 during the last 3 months of the assessment 
period, Figure.

[Figure. Frequency of overall competency scores for each assessment]

Conclusions: The assessed ability of practitioners in performing NB-US was 
high at baseline and returned to this level by 6 months, despite a dip in com-
petency at 3 months and despite infrequent use. This suggests that NB-US 
can be easily learned and the knowledge is retained. It is likely that the as-
sessments acted as reminders of the importance of NB-US and this may have 
re-enforced knowledge. This skill retention pattern suggests that NB-US can 
be learned by non-expert anesthesiologists, and the skill can be retained over 
time. 
Reference: 
Sultan, S.F., et al. Acta Anaesthesiologica Scandinavica, 2012. 56(5): p. 616-
623
Acknowledgments: The authors would like to thank Professors Jose Carvalho 
and Stephen Halpern for giving the initial training sessions. 

03AP07-5
The use of epidural single-shot on lumbar spinal stenosis 
surgery 

Lareiro N.1, Afonso A.L.2, Sousa Correia J.2, Barros Silva J.1, Baldaque M.3

1Centro Hospitalar Baixo Vouga, Dept of Anaesthesiology, Aveiro, Por tugal, 
2IPO Francisco Gentil - Por to, Dept of Anaesthesiology & Intensive Care, 
Por to, Por tugal, 3Hospital Prelada, Dept of Anaesthesiology, Por to, Por tugal

Background: Postoperative back pain is common af ter Surgical Correction 
of Lumbar Spinal Stenosis (SCLSS). It is associated with many complications 
that delay hospital stay [1,2]. Epidural analgesia for lumbar spine surgery has 
proven to be an ef fective and safe strategy, providing advantages over sys-
temic analgesia with opioids [3]. The purpose of this study is to evaluate the 
analgesic impact of the use of Epidural Single-Shot (ESS) in Lumbar Spinal 
Stenosis Surgery.
Materials and methods: A retrospective study was conducted between Jan-
Dec 2014 in a single-center. 48 patients were submit ted to SCLSS, of them 
41 patients were included in the study: 10 had an ESS with 6 mL of 0.25% 
Levobupivacaine (15mg) and 1 mL of fentanyl (0.05 mg) before the induc-
tion of anesthesia; and 31 patients receive only systemic analgesia (SA). In 
all the included patients was performed: intravenous induction, intraoperative 
analgesia with fentanyl and Paracetamol, Tramadol and Ketorolac, and main-
tenance with Sevoflurane.
The following variables were analyzed:
- Amount of opioid consumed during surgery
- Duration of surgery and analgesia
- Assessment of pain upon arrival to the recovery room and during the admin-
istration of the 1st SOS
- Number of SOS analgesics in the recovery room and the first 24 hours
- Vital signs (MAP, max. and min. heart rate)
- Complications af ter surgery.
We used SPSS (PSAW Statistics 18) for statistical analysis, non-parametric 
tests were performed, and a value of p <0.05 was defined as a statistically 
significant result.
Results and discussion: It was found that the ESS group consumed fewer 
opioids during surgery (p<0.001) (Average consumption of fentanyl in mg: 
ESS 0.12mg vs SA 0.23mg).
The ratio opioid consumption/time surgery was smaller in the ESS group 
(p=0.021) (ESS 1.7mcg/min vs SA 2.7mcg/min).
We observed a longer duration of analgesia in ESS group (p=0.108) (ESS 
513min vs SA 287min) and a smaller number of SOS in the recovery room 
(p=0.134) (ESS 0.64 vs SA 1.32). 
No statistically significant dif ferences in the remaining variables.
It should be noted that there were no complications in both groups.
Conclusion: The use of ESS is ef fective and safe in SCLSS surgery. It saves 
opioid administration during surgery and probably improves the quality of 
analgesia in the immediate postoperative period.
References: 
1. The Spine Journal. 2012; 12: 646-655
2. SPINE. 2006; 31(19): 2221-2226
3. British Journal of Anaesthesia. 2005; 94(3): 378-380 

03AP07-6
Effects of epidurally administered ropivacaine concentration 
on the hemodynamic parameters 

Lee H., Hong J., Lee E., Kim H., Kwon J., Kim H.
Pusan National Universit y Hospital, Dept of Anaesthesiology, Busan, Korea, 
Republic of

Background and Goal of Study: Epidural analgesia, combined with general 
anesthesia, is an established anesthetic choice for major abdominal surgery. 
However, there are controversies about adequate dosage and concentration 
of local anesthetics epidurally administered. The aim of the study was to com-
pare the hemodynamic ef fects of dif ferent concentrations of epidural ropiva-
caine under combined epidural/general anesthesia.
Materials and methods: One hundred and twenty patients scheduled for ma-
jor abdominal surgery were randomly divided into three groups according to 
the concentration of epidurally administered ropivacaine af ter the induction 
of anesthesia: 0.75% ropivacaine group, 0.375% ropivacaine, or 0.2% ropi-
vacane group. Anesthesia was maintained with sevoflurane, the anesthetic 
concentration was adjusted to achieve the target BIS score of 40-60. The mea-

Frequency

Frequency

Frequency

Overall Competency Score

Overall Competency Score

Overall Competency Score

Median: 4(3-5)

Median: 3(2-4)

Median: 4(3-4)

10
8
6
4
2
0

10
8
6
4
2
0

10
8
6
4
2
0

3                         4                         5

        1               2              3              4              5

        1               2              3              4              5

Baseline Assessment

3 Month Assessment

6 Month Assessment



138 Regional Anaesthesiology

surements included mean blood pressure (MBP), heart rate (HR), stroke vol-
ume variability (SVV), and central venous pressure (CVP) during first 1 hour 
af ter epidural injection of loading dose. Additionally, the correlation between 
those hemodynamic parameters and the usage of vasopressor was analyzed. 
Results and discussion: MBP was significantly lower in the 0.75% of ropiva-
caine group compared with other groups. However, HR and CVP did not dif fer 
among the groups. SVV showed significantly higher in 0.75% of ropivacaine 
group. Moreover, for prediction of hemodynamic change, stroke volume vari-
ability showed better performance than CVP. Vasopressors were used more 
of ten in 0.75% ropivacaine group.
High concentrations of epidural ropivacaine caused bigger change of hemo-
dynamic parameters. As a prediction tool for change of hemodynamics, SVV 
would be more helpful than CVP.
Conclusion(s): Our observations support the hypothesis that higher concen-
tration of ropivacaine administered epidurally induces more hemodynamic 
changes and SVV could be a predictive tool for detection of those changes.
References: 
1. Panousis P, Heller AR, Koch T, et al. Epidural ropivacaine concentrations 
for intraoperative analgesia during major upper abdominal surgery: A 
prospective, randomized, double-blinded, placebo-controlled study. Anesth 
Analg 2009; 108: 1971-6. 
2. Ginosar Y, Weiniger CF, Kurz V, Babchenko A, et al. Sympathectomy-
mediated vasodilatation: A randomized concentration ranging study of 
epidural bupivacaine. Can J Anaesth 2009; 56: 213-21. 
Acknowledgements: This study was registered at Clinical Trials. gov 
(NCT01559285) 

03AP07-8
The hemodynamic effects of angiotensin receptor blockers in 
patients under combined spinal epidural anesthesia 

Karabeyoğlu ı.1, Tezcan A.2, Yavuz N.1, Örnek D.1, Başkan S.1, Baydar M.1

1Ankara Numune Education and Research Hospital, Dept of Anaesthesiology, 
Ankara, Turkey, 2Kafkas Universit y, Dept of Anaesthesiology, Kars, Turkey

Background and Goal of Study: This study aimed to determine the hemo-
dynamic ef fects and postoperative complications associated with angiotensin 
receptor blockers (ARBs) and supplemental drugs for hypertension treatment 
in patients undergoing total knee arthroplasty surgery under combined spinal 
epidural anesthesia (CSEA). 
Materials and methods: This prospective study included 115 ASA physical 
status II-III patients aged 60-80 years that were using ARBs for ≥3 months 
for chronic hypertension and were scheduled for total knee arthroplasty. 
The patients were divided into 5 groups according to their antihypertensive 
medications. Group ARB (n = 15) used ARBs only, group ARB+D (n = 55) 
used ARBs and diuretics, group ARB+D+ßB (n = 25) used ARBs, diuretics, 
and beta-blockers, group ARB+D+CCB (n = 11) used ARBs, diuretics, and 
calcium channel blockers, and group ARB+D+ßB+CCB (n = 9) used ARBs, 
diuretics, beta-blockers, and calcium channel blockers. When patients arrived 
in the surgical suite 1 peripheral vascular access was opened and all patients 
received 500 mL of NaCl 0.9%. Midazolam 2 mg IV was administered for se-
dation. Standard monitorization was performed and CSEA was administered. 
Before surgery a tourniquet was inflated to 100 mmHg higher than systolic 
blood pressure. Heart rate, systolic blood pressure (SBP), diastolic blood 
pressure (DBP), and mean blood pressure (MBP) were recorded preopera-
tively in clinical ward, intraoperatively in the surgical suite every 5 min, and 
postoperatively 
Results and discussion: Heart rate, SBP, DBP, and MBP did not dif fer signifi-
cantly between the groups at each measurement time point (preoperative, in-
traoperative, and postoperative) (P > 0.05). In all, 4 patients had intraoperative 
hypotension, all of which were successfully treated with 1 dose of ephedrine. 
Conclusion(s): Optimal peroperative management of renin-angiotensin-al-
desteron system (RAAS) blockers requires multifactorial assessment. Based 
on the present findings, when fluids and appropriative anesthetic drugs are 
administered appropriately CSEA is not a problem in patients using RAAS 
blockers. 

03AP07-9
Comparing three dif ferent doses of caudal morphine for 
analgesia af ter Salter innominate osteotomy 

Isikay N.1, Cesur M.2, Kılıc E.1, Celik M.M.2

1Sehitkamil Goverment Hospital, Dept of Anaesthesiology & Intensive Care, 
Gaziantep, Turkey, 2Gaziantep Universit y, Dept of Anaesthesiology & Intensive 
Care, Gaziantep, Turkey

Background and Goal of Study: Single dose caudal block application is pre-
ferred among children since it is a safe and easy method. Caudal morphine 
has an important advantage with its long half-life. However, caudal morphine 
application has some side ef fects such as nausea-vomiting, urinary reten-
tion, pruritus, sedation and respiratory stif fness and many of those are dose-
dependent. 
The aim of this study was to determine the minimum morphine doses that will 
provide adequate analgesia and by this way to diminish the life threatening 
side ef fects such as respiratory depression as well as comfort-threatening 
side ef fects such as nausea-vomiting. 
Materials and methods: Among 60 pediatric patients aged between 1-9 
years, who were planned to have Salter operation forcongenital hip disloca-
tion, with ASA classification of I-II. Premedication was not applied in any of 
the cases. 
Patients were sub-grouped randomly and for 15, 20 or 25 µg.kg-1 caudal mor-
phine administration: G15, G20 and G25. Caudal injections were performed 
under general anesthesia just before the operations. Having total volumes of 
0,75 ml.kg-1, caudal injections were performed with 15, 20 or 25 µg.kg-1 mor-
phine together with 0.25% bupivacaine according to the groups. The first time 
of analgesic requirement was recorded.
Results and discussion: The number of cases required analgesia in first 24 
hours was determined as 4 (20%), 3 (15%) and 2 (10%) in Group 15, Group 20 
and Group 25, respectively. 
There was not statistically significant dif ference between groups (P>0.05). 
In none of the patients, the pain level was as high as causing restlessness 
(score 2). With single dose Paracetamol, pain cured in all of these patients. 
Postoperative nausea and vomiting in first 24 hours was reported in 1 (5%), 
2 (10%) and 8 (40%) cases in 15, 20 and 25 µg.kg-1 groups, respectively. 
Although the dif ference between Groups 15 and 20 was not statistically sig-
nificant (p=0.548), the number of patients with nausea and vomiting in Group 
25 was statistically significantly higher than that of Group 15 and Group 20 
(p=0.009 and p=0.025, respectively). 
In first 24 hours in postoperative period, respiratory depression was not ob-
served in any of the cases.
Conclusion(s): We determined that decreasing the caudal morphine dose to 
15 µg.kg-1 in Salter osteotomy does not decrease analgesia in 24 hours but 
minimizes nausea-vomiting incidence. 

03AP07-10
The skin temperature under epidural anaesthesia 

Fesenko U., Razkevych D., Podoliukh K., Ivanchuk S., Charkovska O., 
Shpytko M.
Danylo Haly tsky Lviv National Medical Universit y, Dept of Anaesthesiology & 
Intensive Care, Lviv, Ukraine

Background and Goal of Study: It is dif ficult to evaluate the deepness and 
wideness of sympathetic block, provided by regional anaesthesia, compared 
to motor and sensory components. Changes in skin temperature may be use-
ful in this content.
Materials and methods: The skin temperature in dif ferent regions of lower 
extremity was measured with infrared thermometer before and af ter epidural 
block in 16 patients. The epidural anesthesia was performed in L3-L4 with 
18 ml 0.5% bupivacaine. The skin regions were taken in accordance with in-
nervation: nervus ischiadicus - heel and big toe, nervus femoralis - anterior 
surface of knee, nervus obturatorius - medial surface of thigh, nervus cuta-
neus femoris lateralis - lateral surface of thigh. All results are given as Mean 
± standard deviation. 
Results and discussion: The skin temperature on the plantar surface of heel 
increased from 24.2±3.1˚C to 28.4±4.6˚C (P=0.0071). On the big toe tem-
perature increased from 21.2±2.3˚C to 27.5±5.8˚C (P=0.0076). On the an-
terior surface of knee the temperature was not changed (32.8±1.21˚C before 
and 32.8±1.42˚C af ter epidural anaesthesia; P=0.39). On the medial surface 
of thigh the temperature increased insignificantly (31.7±0.8˚C before and 
32.2±1.43˚C af ter epidural anaesthesia; P=0.29). 
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On the lateral surface of thigh the temperature slightly decreased (30.3±2.3˚C 
before and 30.0±2.7˚C af ter epidural anaesthesia; P=0.28).
Conclusion(s): Under epidural anaesthesia the skin temperature of legs sig-
nificantly increases in distal regions. 

03AP07-11
Audit: skin antisepsis for central neuraxial blockade practice 

Yeow C.K., Comara S.
Royal Surrey County Hospital, Dept of Anaesthesiology, Guildford, United 
Kingdom

Background and Goal of Study: The Association of Anaesthetists of Great 
Britain and Ireland (AAGBI) published guidelines for skin antisepsis for central 
neuraxial blockade (CNB) [1] in September 2014 that specifically considered 
which agent to use for skin antisepsis before CNB and the method of applica-
tion. We conducted a clinical audit to ensure compliance with this guideline.
Materials and methods: A proforma was designed according to the recom-
mendations made by AAGBI. It includes the optimum aseptic technique, solu-
tion used, method of application, number of application, measures to prevent 
contamination and awareness of the guideline. It was distributed to all anaes-
thetists in the anaesthetic department.
Results and discussion: We had a response rate of 79% out of 67 from the 
department.Trainees and NCCG achieved 100% compliance for aseptic tech-
nique but not consultants. 
The majority (92%) uses 0.5% Chlorhexidine in alcohol which is the recom-
mended solution. Spray bottle is the most common technique (96%) for meth-
od of application. To prevent contamination, 98% of us ensure the solution is 
fully dry before touching the skin. 
However, other ways to prevent contamination are less compliant and only 
28% routinely check gloves for contamination. Only 72% of the respondents 
were aware of this latest guideline.
Chlorhexidine in alcohol is a very ef fective antiseptic. However there is con-
cern of neurotoxicity causing adhesive arachnoiditis with Chlorhexidine. 
As 2% Chlorhexidine is not more ef fective than 0.5% Chlorhexidine, 0.5% 
Chlorhexidine in alcohol is the recommended solution. Steps to prevent con-
tamination as recommended should also be adhered to.
Conclusion(s): This guideline provides clear guidance of solution used and 
method of application to decrease risk of infection and also risk of neuro-
toxicity. Hence, all anaesthetists or any practitioners performing CNB should 
adhere to this guideline. We plan to re-audit in 1 year time.
Reference: 
1. J Campbell, F Plaat, M Checketts, D Bogod, S Tighe, A Moriarty, R 
Koerner. Association of Anaesthetists of Great Britain and Ireland. Safety 
guideline: skin antisepsis for central neuraxial blockade. Anaesthesia 2014; 
69(11): 1279-1286.

03AP08-1
The effects of analgesic and surgical techniques on 
postoperative inflammation and stress response following 
surgery for colorectal cancer. A randomized study 
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Örebro, Sweden

Background and Goal of Study: Surgical trauma causes the release of both 
pro- and anti-inflammatory cytokines and suppresses cellular immunity with 
possible negative ef fects for the patient with malignant disease. The primary 
aim of this study was to examine if the choice of analgesic and surgical tech-
niques influences the inflammatory and stress responses in patients undergo-
ing surgery for colorectal cancer.
Materials and methods: The study was approved by the Regional Ethics 
commit tee in Linköping, Sweden. 97 patients scheduled for open or lapa-
roscopic surgery were stratified (open vs laparoscopic) and randomized to 
Group E (thoracic epidural- based analgesia) or group P (systemic opioid-

based morphine analgesia). Surgery and anaesthesia were standardized in 
both groups. Plasma cortisol, insulin and plasma cytokines (IL-1β, IL-4,IL-5, 
IL-6, IL-8,IL-10, IL-12p70, IL-13, TNFα, IFNγ, GM-CSF, PGE2 and VEGF) were 
measured preoperatively, 1-6 hours postoperatively (T1) and 3-5 days post-
operatively (T2). 
Mixed model analysis was used for cytokines and stress markers af ter loga-
rithmic transformation if appropriate.
Results and discussion: There were no significant dif ferences in pro-inflam-
matory cytokine levels between groups P and E at any time point. Plasma 
concentration of the anti-inflammatory cytokine IL-10 was 87% higher in group 
P (median value 4.1 pg/ml, (2.3-9.2)) compared to group E (median value 2.6 
pg/ml (1.3-4.7)) (p=0.002) at T1. 
There was no dif ference in plasma cortisol and insulin between the groups at 
any time point af ter surgery. Significant dif ferences in plasma cytokine levels 
were, however, found between open and laparoscopic surgery with higher 
levels of IL-4, IL-6, IL-8, IL-13 and IL-10 at T1 in patients undergoing open 
compared to laparoscopic surgery. No dif ferences in plasma cytokine levels 
were detected between analgesic or surgical technique at T2.
Conclusion(s): The choice of analgesic technique seems to have no major 
influence on postoperative stress or inflammation, but opioid-based analgesia 
for colorectal cancer surgery might enhance postoperative immune suppres-
sion. Open surgery for colorectal cancer as opposed to laparoscopic surgery 
leads to greater inflammation early in the postoperative period. The surgical 
trauma appears to be more important for the inflammatory response than the 
analgesic technique.

03AP08-2
Prevention and treatment of the post-thoractomy pain 
syndrome in lung cancer surgery 

Malanova A., Khoronenko V., Alexin A., Baskakov D.
Moscow Scientific Research Oncology Institute, Dept of Anaesthesiology & 
Intensive Care, Moscow, Russian Federation

Introduction: Thoracic epidural analgesia has been considered the ‚gold 
standard’ for pain management af ter thoracotomy. We aimed to compare ef-
ficacy and safety of thoracic epidural analgesia (TEA) versus paravertebral 
nerve block (PNB).
Methods: 70 patients (54±7,3 years), ASA I-III undergoing open lung surgery 
were randomized into two groups: Group E received TEA; group P received 
PNB. In group E patients were infused with standard analgesic solution 4-8 
ml/h (0,33% ropivacaine, fentanyl 4 µg/ml, adrenalin 2 µg/ml). In group P 
paravetebral bolus dose (10 ml - 2 % lidocaine; 22 ml of standard analgesic 
solution) was administered before skin incision. Patients received combined 
anesthesia with sevoflurane, fentanyl, ketamine. Postoperatively they received 
infusion of standard analgesic solution, 4-6 ml/h in E group and 8-12 ml/h 
in P group during first 2 days. Then they recieved 0,2% ropivacaine alone 
during next 4 days. All patients received postoperatively NSAIDs, nefopam, 
pregabalin, morphine.
Results: The total intraoperative dose of fentanyl was not dif ferent between 
the groups. But from the 1-st to 5-th postoperative days the total doses of 
rescue analgesics were higher in P group than that in E group (Tab.1). The 
degree of pain at the first 5 postoperative days in P group was higher than 
that in E group at rest and during movement. But at the 6-th postoperative day 
the degree of pain did not dif fer between the groups (Pic.1). Postoperatively 
in E group 5 patients showed hypotension where as in P group 1 patient met 
homodynamic disorders (p=0,09). We did not find significantly dif ferences at 
the frequency of urinary disoders.

Day

Morphine mg/kg/day
TEA 

p-valueTEA 
(n=35)

PNB
(n=35)

1 day 0,034 ± 0,068 0,149 ± 0,170 < 0.001

2 day 0,143 ± 0,078 0,222 ± 0,074 < 0.001

3 day 0,151 ± 0,082 0,243 ± 0,066 < 0.001

4 day 0,125 ± 0,093 0,210 ±  0,162 0.004

5 day 0,0618 ± 0,09 0,179 ± 0,254 < 0.001

6 day 0,017 ± 0,063 0,0495 ± 0,066 0.052

[Table 1. Postoperative opioids requirement]
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[Picture 1. NRS for degree of pain in postoperative]

Conclusions: Both methods of regional anesthesia were ef fective. Pain syn-
drom was not higher then 3,3 grades of NRS. But thoracic epidural anesthe-
sia was significantly bet ter then paravertebral nerve block in postoperative 
analgesia. 

03AP08-3
Safety of post-anesthesia care unit discharge without motor-
function assessment af ter total hip - or knee arthroplasty 
under spinal anesthesia 

Aasvang E.K.1, Kehlet H.2, the Lundbeck Foundation Centre for Fast-track Hip 
and Knee Replacement “PACU-study” Workgroup
1Lundbeck Foundation Centre for Fast-Track Hip and Knee Replacement, 
Dept of Anaesthesiology, Copenhagen, Denmark, 2Copenhagen Universit y 
Hospital, Section for Surgical Pathophysiology, Copenhagen, Denmark

Background and Goal of Study: The post-anesthesia care unit (PACU) is 
a specialized and resource demanding hospital unit where admit tance, ob-
servation and treatments needs to be evidence based to facilitate patient 
recovery and optimal utilization of resources, without compromising patient 
safety. The focus on this critical phase in the recovery phase af ter total hip- or 
knee arthroplasty (THA/TKA) is sparse, but a large potential for optimization 
of discharge criteria have been suggested including no need for observation 
for motor blockade af ter spinal anesthesia1. However, no studies have inves-
tigated the safety of such altered discharge criteria. Thus we designed a trial 
to assess the safety of not assessing motor-function af ter spinal anesthesia 
for THA or TKA.
Materials and methods: Adult patients scheduled for spinal anesthesia for 
THA or TKA were included in a randomized prospective trial. Patients were 
observed in PACU by standardized discharge criteria except motor-function. 
At discharge readiness where randomized to “no motor-function” vs. “motor-
function” observation and discharged accordingly. 
Any adverse event requiring medical staf f contact during the first 24 hours 
where recorded. Primary outcome was dif ferences in frequency of adverse 
events. Secondary analysis included; time in PACU, time from spinal anes-
thesia to adverse events and distribution of adverse events between groups.
Results and discussion: 1511 patients were included with 1360 follow-up 
(90%), 670 in control vs 690 in intervention group. 94 patients (7%) had an 
“adverse event” af ter PACU discharge predominantly related to pain, circula-
tory and cerebral circumstances, but without significant dif ferences between 
groups (6.0% vs 7.5%, p = 0.28). PACU stay was significantly shorter in inter-
vention group (1:45 vs. 0:30 hrs., p <0.001).19% of adverse events occurred 
from 0-6 hours af ter spinal anesthesia administration, 30% between 6-12 
hours and 51% >12 hours, without significant dif ferences in type of adverse 
events (p = 0.68) between groups. 
Conclusion(s): Discharge from af ter spinal for THA or TKA PACU without 
motor-function assessment is safe with significantly reduced time in PACU 
stay. The majority of adverse events occur >6 hours post-spinal anesthesia.
Reference: 
2. Lunn TH, et al. Post-anaesthesia care unit stay af ter total hip and knee 
arthroplasty under spinal anaesthesia. Acta Anaesth Scand 2012;56:1139-
1145. 

03AP08-4
Regional scalp nerve block provides better blood pressure 
control for cervicle spine surgery 

Cheng H.-L.
National Taiwan Universit y Hospital, Dept of Anaesthesiology, Taipei, Taiwan, 
Republic of China

Background and Goal of Study: There are several previous studies dem-
ostrating that regional scalp nerve block provides better hemodynamcis, 
acute and chronic pain control for brain surgery. Many cervicle spine sur-
gery also require cranial fixation which of ten cause significant hemodynamic 
change. Aim of this study is to exam if scalp nerve block provides similar 
benefit as well.
Materials and methods: We reviewed all consecutive adult patients under-
went elective cervical spine surgery during 2015/05 and 2015/10. All patients 
recieved endotracheal general anesthesia induction with fentanil, propofol/ 
thiamylal and cisatracurium/ rocuronium followed by sevoflurane/ desfu-
rane/ propofol maintainance. If a patient was selected to recieve regional 
scalp nerve block by his/ her anesthesiologist, 0.5% levobupivacaine or 2% 
lidocaine about 3ml was injected each side for auriculotemporal nerve af-
ter general anesthesia induction. We do not perform occipital nerve block to 
avoid possible cervicle nerve damage when positioning. Heart rate and blood 
pressure were monitored during cranial fixation, if significant hemodynamic 
change was noticed, increasing anesthesia depth and/ or adding fentanil/ an-
tihypertensive drugs was selected by the anesthesiologist.
Results and discussion: During these six months, there were 109 elective 
adult cervical spine surgeries, 47 of them required cranial fixation. All 47 were 
put into prone position with head fixed with Mayfield skull clamp. Thir teen pa-
tient recieved regional scalp nerve block and 34 didn’t. The baseline HR, SBP, 
DBP were 79 vs 78, 148 vs 138, 78 vs 84 in control and nerve block group. 
During cranial fixation, the HR, SBP, DBP were 89(+13%) vs 86(+10%), 128(-
14%) vs 115(-17%), 81(+4%) vs 71(-15%) in control and nerve block group. 
The DBP change value and percentage were both significantly dif ferent(p-
value 0.02 and 0.03).There was no adverse event caused by regional scalp 
nerve block.
Conclusion: In patients with regional block to auriculotemporal nerve, the 
hemodynamic contorl, especially DBP is bet ter than patients without regional 
scalp nerve block. It is an ef fective and safe technique for cervical spine sur-
gery requring cranial fixation.
References: 
1. Regional Scalp Block for Postcraniotomy Analgesia: A Systematic Review 
and Meta-Analysis. Anestheisa and Analgesia 2013;116:1093-102
2. A Review of Scalp Blockade for Cranial Surgery. Journal of Clinical 
Anesthesia 2013;25:150-9. 

03AP08-5
Do you really have a metallic taste? A survey about symptom 
recognition and treatment of local anesthetic toxicity in a 
university hospital 

Marín Zaldívar C., Casans Francés R., Albendea Calleja C.D., Murillo Pina R., 
Rivero Salvador T., Guillén Antón J.
HCU Lozano Blesa, Dept of Anaesthesiology & Pain Medicine, Zaragoza, 
Spain

Background and Goal of Study: Local anesthetics are drugs widely used by 
surgical specialists to perform invasive techniques without the supervision of 
an anesthesiologist. However, local anesthetic systemic toxicity is potentially 
fatal. Identifying intoxication symptoms and early administration of lipid emul-
sion are essential for its treatment. The goal of this study is to identify the level 
of knowledge regarding the symptoms and treatment of local anesthetic toxic-
ity among non-anesthesiologist specialists in our hospital.
Materials and methods: Af ter the approval of the project by the manage-
ment and the unit of quality improvement of the hospital, a survey was con-
ducted among professionals from our center (a tertiary university hospital that 
serves a population of 500,000 in all surgical specialties except for cardiac 
surgery). This survey was available on the hospital’s intranet in May 2015. 
The survey included 6 questions about the symptoms and treatment of local 
anesthetic intoxication. Responses were treated anonymously, excepting for 
the specialization of the practitioner (anesthesiologist - non-anesthesiologist). 
The dif ferences between the 2 groups were analyzed by the Fisher test for 
dichotomous variables. Statistical analysis was performed using JMP v12.0 
(SAS Institute Inc., USA).
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[Fig 1. Frequency and timing of antihyper tensive (A) and antihypotensive 
(B) agents administration during surgery. T0 = before anesthesia, T1 = 
af ter cervical plexus blockade or intubation, T2 = during administration of 
dexmedetomidine loading dose or af ter induction, T3 = at skin incision, T4 
= before carotid ar tery cross-clamping, T5 = af ter carotid ar tery cross-
clamping, T6 = at the end of the operation or at ex tubation]

Postoperative haemodynamic profiles were not dif ferent. Postoperative 24 h 
NRS and frequency of overall complications were significantly higher and hos-
pital stay were significantly longer in GA. 
Conclusion(s): This pilot study suggests that UGSCPB with dexmedetomi-
dine sedation provides greater intraoperative haemodynamic stability and 
postoperative outcomes compared with GA during CEA. 
References: 
1.Gough et al. Trials 2008;9:28 
2. Stoneham et al. Br J Anaesth. 2015;114:372-83 

03AP08-8
Current trends in regional anesthesia: a survey on Portuguese 
anesthesiologists motivation and practice 

Simoes Ferreira V., Valente F., Tomé I., Carrilho A.
Centro Hospitalar de Lisboa Central, Dept of Anaesthesiology, Lisboa, 
Por tugal

Background and Goal of Study: The use of Regional Anesthesia (RA) tech-
niques, particularly peripheral nerve blocks, has gained increasing popularity 
as part of Anesthesia and Pain management. 
The purpose of this study was to determine the factors af fecting the practice 
of regional blocks among the Portuguese Anesthesiologists.
Materials and methods: A 41-item questionnaire named “The Practice of 
Regional Anesthesia Questionnaire” (PRAQ) was designed through a fo-
cus group event followed by a Delphi process. The PRAQ is composed of 4 
scores: motivation, advantages, training and barriers. Each score includes 8, 
10, 5 and 9 questions and the questions were rated on a 5 point Likert scale. 
The questionnaire was sent by email to Anesthesiologists of 25 Portuguese 
Hospitals. Statistical analysis was performed with SPSS22.0 and Epi Info (sig-
nificant level α=0.05).
Results and discussion: 173 Anesthesiologists answered the question-
naire. 70 (41.5%) were specialists in Anesthesia for less than 10 years. When 
compared with Anesthesiologists working for 10 or more years, the younger 
achieved higher scores on motivation and advantages (p<0.05). 43.4% of 
Anesthesiologists were members of a RA Society which denote a special in-
terest in this area. Comparatively to the non-members group, members were 
more motivated and exhibit more versatility in RA techniques (p<0.05). This 
group considered that experience in RA is determinant in the choice of type 
of anesthesia. 52% of responders didn’t execute regional blocks in children 
due to inadequate training. The opinion about the barriers to RA didn’t dif fer 
between the Anesthesiologists. 64% didn’t believe that RA delays the start-
ing times of surgeries or the time for discharge from a post-anesthesia care 
unit. For 32 Anesthesiologists the pressure employed by other professionals 
influenced the choice of anesthetic technique. 91.9% considered ultrasound 
guidance increased the safety of RA and 56.6% prefer the application of ultra-
sound to regional blocks.
Conclusion: Most Portuguese Anesthesiologists were motivated and interest-
ed in RA. Training programs must be implemented to turn RA in a competency 
of every Anesthesiologist. The questionnaire responders considered that the 
acquisition of competencies in advanced RA techniques adds value to the 
Anesthesiology Department. 

Results: 58 professionals (14 anesthesiologists and 44 non-anesthesiolo-
gists) responded to the survey. Significant dif ferences were found between 
the groups when identifying a metallic taste as an initial symptom of toxicity, 
the specific characteristics of bupivacaine intoxication, the cardiologic safety 
profile of levobupivacaine and the intravenous infusion of lipid emulsion as 
treatment (table 1).

 Anesthesiologist Non-
anesthesiologist p-value

Identifying metallic taste as a prodrome 92.80% 54.71% 0.0074

Mepivacaine: Identifying neurological 
symptoms 42.86% 23.68% 0.1759

Bupivacaine: Identifying cardiological 
symptoms 78.57% 38.46% 0.0084

Levobupivacaine: Identifying 
cardiological safety 61.54% 16.67% 0.0029

Identifying lipid emulsion as treatment 100% 62.79% 0.0071

Identifying where the lipid emulsion 
is placed 100% 93.75% 0.39

[Table 1. Dif ferences analyzed by the Fisher test]

Conclusions: There are significant dif ferences between anesthesiologists 
and non-anesthesiologists when identifying the symptoms and treatment of 
intoxication by local anesthetics. Therefore educational measures, focused on 
non-anesthesiologists, must be developed. 

03AP08-7
Comparison of haemodynamic changes and postoperative 
outcomes between regional anaesthesia with 
dexmedetomidine sedation and general anaesthesia in patients 
undergoing carotid endarterectomy: a retrospective pilot study 

Cho A., Kim H.-J.
Pusan National Universit y Hospital, Dept of Anaesthesiology & Pain Medicine, 
Busan, Korea, Republic of

Background and Goal of Study: Carotid endarterectomy (CEA) has been 
performed under either regional (RA) or general anaesthesia (GA). The GALA 
trial concluded that the choice of an aesthetic technique does not af fect the 
perioperative outcome [1]. However, there have been improvements in lo-
cal anaesthetic, sedative, a BP-controlling drugs, together with advances in 
the medical devices [2]. The purpose of this pilot study was to test the hy-
pothesis that haemodynamic stability and postoperative outcomes are bet-
ter when performed with ultrasound-guided superficial cervical plexus block 
(UGSCPB) with dexmedetomidine sedation than with GA for CEA.
Materials and methods: We retrospectively investigated 43 adult patients 
who had undergone CEA at our institution between June 2012 and June 
2015: n=16 in GA and n=27 in RA. GA was induced with propofol and main-
tained with sevoflurane. UGSCPB was done with 8-12 ml of 0.375-0.5% ropi-
vacaine. Loading dose of 1.0 mcg/kg dexmedetomidine was administrated 
over 10 min before incision. The maintenance infusion rate was started at 0.5 
mcg/kg/hr and titrated by BIS 60-80. We described frequency and timing of 
haemodynamic drugs administration during surgery. Postoperative outcomes 
were also compared. 
Results and discussion: Duration of surgery, anaesthesia, and clamping 
were longer and shunt use was more frequent in GA. Antihypertenstive drug 
was similarly used, however, antihypotensive drug was more frequently used 
in GA. 51.9% of patients in RA required anti-hypertensive drug during loading 
dose of dexmedetomidien, while 50% of patients in GA required it during skin 
incision. Infusion of antihypotesive drug was required in 75% of patients in GA.
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03AP08-9
Total joint replacement and blood loss: regional or general 
anesthesia? Which is best? 

Calheiros J., Vide S., Cavalete S., Santos A.M.S., Pinto C.
Unidade Local de Saude de Matosinhos, Dept of Anaesthesiology, 
Matosinhos, Por tugal

Background and Goal of Study: In total joint replacement, regional anaes-
thesia (RA) seems to have several potential advantage over general anaes-
thesia (GA). It is clamed to reduce intraoperaive bleeding, the need for trans-
fusion and the the lenght of hospital stay (1). We intend to infer how these 
techniques can influence the outcome of our patients.
Materials and methods: In this retrospective study, we reviewed all the elec-
tive total hip replacement (THR) and total knee replacement (TKR) in our hos-
pital (Unidade Local de Saúde de Matosinhos), during one year (2014-2015), 
consistinf of 246 patients, to compare the relationship between regional vs 
general anaesthesia and intra/pos-operative blood loss, transfusion require-
ment and lenght of hospital stay. All reported P values are two-tailed, with a 
P value of 0,05 or 0,01 indicating statistical significance. Analyses were per-
formed with the use of SPSS sof tware, version 22.
Results and discussion: 246 patients were included in this study: 62,2% fe-
male and mean age of 69 ± 9 years. In THR, RA was associated with smaller 
intra-operative blood losses, compared with GA. (233 ± 128ml and 326 ± 146 
ml, RA vs GA, p <0.05). The same did not happen in the TKR and 24 hours 
post-surgery in both groups (p> 0.05). No association was found between 
the need for transfusion and anesthetic technique (p = 0.5). The anesthetic 
technique did not influence the length of stay (7.20 ± 3.2 and 7.18 ± 2.0 days, 
RA vs GA; p = 0.8).
Conclusion(s): Some studies are not consistent with the advantages of RA in 
TJR. In this study we did not find a clear advantage of one technique over the 
other. However, in THR, it seems that regional anesthesia can reduce blood 
loss intraoperatively. Nevertheless, larger studies are needed.
Reference: 
1. The jornal of Bone and join surgery, No. 7, 935-42, 2009 July. 

03AP08-10
The effect of continuous wound infusion with ropivacaine 
and methylprednisolone on peripheral and systemic oxidative 
stress. Preliminary data of a phase III RCT 

Bugada D.1, Baciarello M.1, Muscoli C.2, Dagostino C.2, Grimaldi S.3, 
Compagnone C.1

1Parma Universit y, Depar tment of Surgical Sciences, Parma, Italy, 2Universit y 
of Catanzaro, Depar tment of Health Sciences, Catanzaro, Italy, 3IRCCS 
Humanitas Research Center, Dept of Anaesthesiology & Intensive Care, 
Rozzano, Milan, Italy

Background and Goal of Study: Continuous wound infusion (CWI) of local 
anesthetics (LA) reduces postoperative morphine consumption1. Oxidative 
stress (OXs) and inflammation are major features of pains2,3.
We investigate ef ficacy of CWI with LA+methylprednisolone on peripheral 
and systemic OXs af ter major abdominal surgery.
Materials and methods: Following a 24 hours CWI of ropivacaine 0.2%+meth-
ylprednisolone 1mg/kg (+iv morphine PCA), patients were randomized to re-
ceive CWI either with ropivacaine 0.2%+methylprednisolone 1mg/kg (Group 
A) or placebo (Group B) for postoperative analgesia (+iv morphine PCA). OXs 
was analyzed peripherally (wound micro-dialysis) and systemically (plasma) 
at 1 hour, 6 hours, 24, 48 and 72 hours, through the determination of malondi-
aldehyde (MDA) with thiobarbituric acid assay. 
Results and discussion: We present preliminary results of a PHASE III, dou-
ble-blind RCT (NCT02002663). We enrolled 7 patients. Systemic OXs levels 
are reported in Figure 1, while peripheral OXs is displayed in Figure 2. 

[MDA Plasma]

[Wound MDA]

Conclusion(s): Peripheral nociceptive block, combined with local administra-
tion of steroid seems to reduce the levels of oxidative stress within the wound; 
the same result has not been observed systemically. Once confirmed with 
bigger sample size, our results may argue towards the protective modula-
tion of CWI on molecular mechanisms involved in hyperalgesia and central 
sensitization. 
References: 
1. Lavand’homme, P.,Improving postoperative pain management: Continuous 
wound infusion and postoperative pain. Eur J Pain Suppl, 2011. 5(2): p. 
315-512.
2. Burian, M. and G. Geisslinger,COX-dependent mechanisms involved in the 
antinociceptive action of NSAIDs at central and peripheral sites. Pharmacol 
Ther, 2005. 107(2): p. 139-54.
3. Wang, Z.Q., et al.,A newly identified role for superoxide in inflammatory 
pain. J Pharmacol Exp Ther, 2004. 309(3): p. 869-78. 
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03AP09-1
RAPID study: low dose spinal versus hemi-spinal anaesthesia 
in fast-track surgery in patients receiving a primary total hip 
arthroplasty. Preliminary results of a prospective randomised 
controlled study 

ten Hagen A.1, Rusch D.1, Duinker P.1, Nijveen R.1, Kooijman J.1, Raaij T.M.2

1Mar tini Hospital Groningen, Dept of Anaesthesiology, Groningen, 
Netherlands, 2Mar tini Hospital Groningen, Dept of Or thopeadics, Groningen, 
Netherlands

Background and Goal of Study: Spinal (S) and hemi-spinal anaesthesia (HS) 
are two common methods in total hip arthroplasty (THA). The aim of this RCT 
is to evaluate whether low dose S or HS anaesthesia would provide better 
perioperative anaesthesia.
Materials and methods: Demographic characteristics, conversion, opioid 
intervention perioperative, Length of stay (LOS) PACU, postoperative pain 
(VNRS) and LOS in hospital were measured. To compare treatment outcomes 
in both groups we applied t-tests for continuous measures and Chi 2 tests for 
categorical measures and logistic regression. P-values <.05 were statistically 
significant.
All patients received low dose S (7.5 mg: 0,5% bupivacaine plain) or HS (7.5 
mg: 0,5% hyperbaric bupivacaine), sedation with propofol and multimodal 
opioid-sparing regimen.
Results: A total of 175 patients were analysed, 86 received S and 89 HS. In 
both groups about 56% was operated by the anterior approach and 44% by 
the posterolateral approach, with no significant dif ference between groups. 
Mean age was 76.3 ± 10.4 (range 37- 94 yrs), 34.4 % were female, Mean 
BMI was 27.9 ± 4.7 (range 18.8-42.6), ASA scores were I=27.4%, II=62.3%, 
III=10.3%. No dif ferences in demographics were found between groups. 
Significantly more patients with HS were converted to general anaesthesia 
and more patients in the HS group received opioids perioperative (S 5.8% vs 
HS 16.9% and S 9.3% vs HS 14.6%). The mean time between placing S or HS 
anaesthesia and starting surgery was significantly longer in patients receiving 
HS (S 15 ± 5 and HS 47 ± 16 minutes) and this delay was significantly
(p <.001) related to the need for additional anaesthesia (conversion or opi-
oids). The mean LOS PACU was significant longer in the S group than in the 
HS group (79 ± 46 vs 40 ± 23 minutes, p<.001). There was no dif ference 
between S and HS in postoperative pain. The highest mean VNRS scores dur-
ing the first three days varied between 2.1 and 2.6. The mean LOS in hospital 
did not dif fer between groups
(S 45 ± 25 vs HS 49 ± 47 hours) Low dose S and low dose HS in combina-
tion with sedation and a multimodal opioid-sparing regimen provide adequate 
anaesthesia in primary THA.
Conclusion: This study showed significant dif ferences in conversion and opi-
oid intervention rates between S and HS, which can be at tributed to a delay, 
i.e. the time between placing S or HS and starting surgery. Optimizing logis-
tics in HS anaesthesia might solve this disadvantage. 

03AP09-2
RAPID study: low dose spinal versus hemi-spinal anaesthesia 
in fast-track surgery in patients receiving a primary total knee 
arthroplasty. Preliminary results of a prospective randomised 
controlled study 

ten Hagen A.1, Rusch D.1, van Os J.1, Schwartz M.1, Wagenaar L.1, Raaij T.M.2

1Mar tini Hospital Groningen, Dept of Anaesthesiology, Groningen, 
Netherlands, 2Mar tini Hospital Groningen, Dept of Or thopeadics, Groningen, 
Netherlands

Background and Goal of Study: Spinal anaesthesia (S) and hemi-spinal an-
aesthesia (HS) are two common anaesthesia methods in total knee arthro-
plasty (TKA). The aim of this RCT is to evaluate whether low dose spinal or 
hemi-spinal anaesthesia would provide better perioperative anaesthesia. 
Materials and methods: Demographic characteristics, conversion, opioid 
intervention perioperative, Length of stay (LOS) PACU, postoperative pain 
(VNRS, highest score per day) and LOS in hospital were measured.To com-
pare treatment outcomes in both groups we applied t-tests for continuous 
measures and Chi2 tests for categorical measures. P-values <.05 were con-
sidered statistically significant. All patients received low dose S (6.0 mg: 0.5% 
bupivacaine plain) or HS (6.0 mg: 0,5% hyperbaric bupivacaine), sedation 
with propofol and a multimodal opioid-sparing regimen.

Results: A total of 123 patients were analysed, 63 received S and 60 HS. 
Mean age was 69.88 ± 9.8, 56.1% were female, Mean BMI was 29.6 ± 5.2, 
ASA scores were I=22%, II=63.4%, III=14.6%. No dif ferences in demograph-
ics were found between groups. No significant dif ferences were found be-
tween the S and HS group in conversion to general anaesthesia (S 4.8% vs 
HS 6.7%) or intervention with opioids perioperative (S 6.3% vs HS 8.3%). The 
mean time between placing spinal or hemi-spinal anaesthesia and starting 
surgery was significantly longer in patients receiving HS (S 16 ± 30 vs HS 43 
± 16 minutes). This delay did not influence the outcome for additional anaes-
thesia in both groups. 
There was no dif ference in the mean LOS PACU between both groups (S 54 
± 45 vs HS 49 ± 41 minutes).There was no dif ference between S and HS in 
postoperative pain. The highest mean VNRS scores between S and HS were 
respectively 2.8 vs 2.8 at day 0, 3.8 vs 3.6 at day 1 and 3.8 vs 3.6 at day 2. 
There was no dif ference regarding LOS in hospital (S vs HS: 68 ± 42 vs 64 
± 34 hours). 
Conclusion: Low dose S or HS in combination with sedation and a multimod-
al opioid-sparing regimen both provide adequate anaesthesia in primary TKA. 
This study showed no dif ferences in perioperative outcome between S and 
HS in TKA.
Postoperatively, all VNRS scores were low, but we found a slight increase at 
day 1 and 2. This may call for reconsideration regarding our local anaesthetic 
regimen and perioperative analgesia. 

03AP09-3
Internal jugular vein anteroposterior diameter respirophasic 
variation measured by ultrasound can predict the risk of 
hypotension following spinal anaesthesia 

Janiak M., Kowalczyk R., Gorniewski G., Lazowski T.
Warsaw Medical Universit y, Dept of Anaesthesiology & Intensive Care, 
Warsaw, Poland

Background and Goal of Study: Spinal anaesthesia is a safe and simple 
method of providing satisfactory conditions for surgery. However hypotension 
secondary to spinal anaesthesia is one of the most frequent ef fects with a re-
ported incidence of up to 33% potentially leading to cardiovascular instability 
and dif ficult anaesthetic management. Therefore, predicting hypotension may 
help in proper management of the anaesthesia. 
The aim of our study was to identify whether an ultrasound assessment of the 
internal jugular vein (IJV) might help predict the risk of hypotension following 
a spinal block.
Materials and methods: Our study was approved by the Bioethical Commit tee 
of the Warsaw Medical University. Twenty seven patients ASA I-II scheduled 
for lower limb joint replacement surgery were included in the study. All pa-
tients brought to a preanaesthetic area had baseline measurements of the 
right IJV in a standardised supine position using m-mode ultrasound imaging. 
The maximum and minimum anteroposterior diameter of the vein during nor-
mal spontaneous breathing was recorded and blood pressure was measured 
at this time. Af ter spinal anesthesia was performed using 3 to 3,5ml 0,5% bu-
pivicaine heavy spinal, non invasive blood pressure measurements were car-
ried out every 5 minutes during a 30 minute period. A systolic blood pressure 
drop below 90 or more than 30% from the baseline value was considered to 
be substantial. The percentage change between the anteroposterior diameter 
of the IJV during spontaneous breathing was compared between the group of 
patients with non substantial blood pressure change and the group with noted 
hypotension using the Mann-Whitney U test. 
Results and discussion: Ten patients with a substantial blood pressure drop 
had a larger dif ference between the maximum and minimum anteroposte-
rior diameter of the right IJV expressed as percentage change (median value 
26%, Q1-Q3 24%-40%) compared to seventeen patients in the group with a 
non substantial change in blood pressure (median value 17,3%, Q1-Q3 11%-
22,7%) and this dif ference was statistically significant (p - 0,047). Ultrasound 
measurement of the IJV diameter was simple and did not require expert skill. 
Conclusion(s): IJV calibre variation during spontaneous breathing can help 
predict hypotension following a spinal anaesthesia and the ease of use facili-
tates its implementation into everyday use. 
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03AP09-4
Haemodynamic changes in patients with cardiovascular 
diseases under low-dose spinal anaesthesia during anorectal 
surgery assessed by impedance cardiography in lithotomy or 
jack-knife position 

Borodiciene J., Gudaityte J., Razlevice I., Macas A.
Lithuanian Universit y of Health Sciences, Dept of Anaesthesiology, Kaunas, 
Lithuania

Background and Goal of Study: The prone position for anorectal surgery 
is required to provide better exposure but can cause a reduction of cardiac 
output (CO) and cardiac index (CI)[1]. The aim of this study was to compare 
changes of haemodynamic parameters assessed by impedance cardiogra-
phy of patients with cardiovascular diseases (ASA class 3) under selective 
spinal anaesthesia during anorectal surgery in lithotomy or jack-knife position.
Materials and methods: approved by local Ethics Commit tee, the prospec-
tive observational study included 48 adult patients with co-morbidities (ASA 
class 3) admit ted for elective anorectal surgery, randomly assigned to be 
performed in lithotomy (groupL, n=24) or jack-knife position (groupJ, n=24). 
Af ter arrival to operating room the standard and impedance cardiography 
monitoring was started and the following variables were recorded: CO, CI, 
systemic vascular resistance (SVR), systolic index (SI), measured at times 
of arrival to OR, placement for, start and end of surgery, placement to bed. 
Selective spinal block was made with 4mg of 0.5% hyperbaric bupivacaine 
and 10µg of Fentanyl. Comparison was based on haemodynamic changes 
between and inside groups over time.
Results and discussion: Data are presented as mean±SD, *p<0.05 consid-
ered as statistically significant group J vs group L: 

Variable Group Baseline 
OR

Laid for 
surgery

Start of 
surgery

End of 
surgery

Placed to 
bed

CO (l/min) L 6.1±1.4 6.8±1.4 6.4±1.5 6.2±1.5 5.6±1.0

CO (l/min) J 6.2±1.5 3.1±0.9* 3.0±0.8* 3.1±0.7* 5.5±1.0

CI (l/min/m2) L 3.2±0.7 3.4±0.5 3.3±0.6 3.3±0.7 3.0±0.6

CI (l/min/m2) J 3.3±0.6 1.8±0.6* 1.7±0.4* 1.7±0.4* 3.1±0.4

SI (ml/m2) L 42±11 46±8 47±9 47±12 42±9

SI (ml/m2) J 46±10 25±9* 23±7* 25±8* 39±8

SVR 
(dynes/sec/cm-5) L 1686

±594
1511
±639

1463
±622

1465
±637

1552
±584

SVR 
(dynes/sec/cm-5) J 1683

±732
2698

±1061*
2821

±1296*
2608

±900*
1701
±584

[Haemodynamic changes]

Changes of all hemodynamic variables over time were statistically significant 
inside both groups, except SpO2 and mean BP and HR. 
Conclusion(s): According to impedance cardiography, jack-knife position 
produces significant changes of haemodynamic parameters and is not rec-
ommended for patients with cardiovascular diseases, compared to insignifi-
cant changes in lithotomy position.
Reference: 
1. Edgcombe H, Carter K, Yarrow S. Anaesthesia in the prone position. 
British Journal of Anaesthesia 2008 February 01;100(2):165-183. 
Acknowledgements: The authors would like to thank the nurse anaesthetists 
Juzėnaitė A, Kulikauskaitė E, Pavlova O and OR staf f for support and patience 
during the study. 

03AP09-5
Preloading with crystalloids vs intramuscular ephedrine 
for protection from lower cardiac output af ter spinal 
anesthesia in patients undergoing total hip replacement 
surgery: a randomised pilot study 

Janiak M., Kowalczyk R., Lazowski T.
Warsaw Medical Universit y, Dept of Anaesthesiology & Intensive Care, 
Warsaw, Poland

Background and Goal of Study: Both crystalloid preloading and intramus-
cular ephedrine are used in clinical practice for preventiving arterial hypoten-
sion secondary to spinal anesthesia. The goal of this study was to investigate 
whether any of these interventions may be more ef fective in protecting from 
significant decreases in cardiac output during the first 30 minutes af ter per-
forming spinal anaesthesia for total hip replacement.
Materials and methods: Patients scheduled for elective hip replacement sur-
gery were randomly assigned to receive either one litre of crystalloid intrave-
nously (group 1, n=9) or 25mg ephedrine intramuscularly (group 2, n=10) 
prior to performing spinal anaesthesia. Cardiac output (CO) and corrected 
flow time (FTc) measurements were recorded with one minute intervals for 30 
minutes from directly before anaesthesia using ICONTM (Osypka medical) por-
table noninvasive hemodynamic monitor. A decrease of more than one stan-
dard deviation (SD) from baseline measurement was considered significant.
Results and discussion: Mean CO values before anaesthesia were 5.01+/-
1.38 in group 1 and 4.87+/-1.06 in group 2. Patients from group 1 with crystal-
loid preloading tended to experience more of ten a significant decrease in CO 
from baseline (41% vs 20% of time points, p=0.087). Mean baseline values 
of FTc were 331+/-20 and 312+/-26 respectively. Significant decrease in FTc 
from baseline was also more frequent in group 1 (40% vs 17%,p=0.050).
Conclusion(s): Preloading with crystalloid might be less ef fective in protect-
ing from falls in cardiac output secondary to spinal anesthesia when com-
pared to slow absorbing intramuscular ephedrine. However, the ongoing 
study may allow to draw stronger conclusions. 

03AP09-6
Randomised comparison of spinal anaesthesia with 
bupivacaine or levobupivacaine for hip surgery in elderly 
subjects 

Valle Beltran A., Izquierdo A., Gordo F., Calo M.N., Garcia C., Fernandez D.
Hospital Parc Tauli (Sabadell), Dept of Anaesthesiology, Sabadell, Spain

Background: Bupivacaine and levobupivacaine have similar pharmacoki-
netic and pharmacodynamic characteristics, and are used regularly in spinal 
anaesthesia. Whether potential dif ferences in their haemodynamic and an-
aesthetic profiles could determine dif ferential risk of complications in elderly 
subjects is controversial. 
Objectives: To compare intrathecally administered levobupivacaine versus 
racemic bupivacaine through regional cerebral O2 saturation, anaesthetic 
parameters, postoperative cognitive status and neurological complications. 
Methods: The trial was approved by the Ethics Commit tee (CEIC Corporació 
Sanitaria ParcTaulí, Sabadell) and the Spanish Agency on Medicines and 
Medical Devices, and in accordance with the Helsinki Declaration of 1975, as 
revised in 1983. The study was registered at the European Union Clinical Trials 
Register (EudraCT 2013-000846 -20) on April 9th, 2013 and at ClinicalTrials.gov 
(NCT01960543) on September 23rd, 2013.
The trial included 58 patients aged 70 or older undergoing surgery for hip frac-
ture and requiring spinal anaethesia, who were randomized to receive bupiva-
caine or bupivacaine. The primary outcome was the proportion of intraopera-
tive time with regional cerebral desaturation (≥20% reduction from baseline), 
as monitored by near -infrared spectroscopy. Secondary end points included 
hemodynamic parameters, level of sensitive and motor block, changes in 
Short Portable Mental Status Questionnaire, and neurological complications.
Results: No significant dif ferences for regional cerebral oxygen saturation 
or other hemodynamic parameters were observed. Levobupivacaine showed 
significantly lower sensitive block at the start of surgery and motor block at 15 
minutes. No dif ferences in intellectual function were observed af ter surgery, 
but neurological complications were more frequent with bupivacaine (50% 
vs 21.4%, p=0.05). Lower baseline regional oxygenation of right hemisphere 
and minimum mean blood pressure increased risk for desaturation. 
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03AP09-7
Modified 45-degree head-up tilt increases success rate of 
lumbar puncture in patients undergoing spinal anesthesia 

Sahin S.H.1, Colak A.1, Arar C.1, İlker Y.1, Sut N.2, Turan A.3

1Trakya Universit y Medical Facult y, Dept of Anaesthesiology & Intensive 
Care, Edirne, Turkey, 2Trakya Universit y Medical Facult y, Dept of Biostatistics, 
Edirne, Turkey, 3Cleveland Clinic, Dept of Outcomes Research, Cleveland, 
United States

Background and Goal of Study: Lumbar puncture (LP) is one of the most 
common procedures performed in medicine. The aim of this prospective 
study is to determine the success rate of LP in lateral decubitus with 45-de-
gree head-up tilt position, and compare it with traditional positions like sit ting 
and lateral decubitus. 
Materials and methods: Three hundred and thir ty patients between 25 and 
85 years of age who had undergone abdominal, urologic, and lower limb ex-
tremities surgeries were enrolled 300 patients were divided into three dif ferent 
groups. The LP was performed with a 25-G atraumatic needle, either in the 
standard sit ting position (group S, n = 100), lateral decubitus, knee-chest po-
sition (group L, n = 100) or lateral decubitus, knee-chest position with a 45-de-
gree head-up tilt (group M, n = 100). The free flow of clear cerebrospinal fluid 
(CSF) upon first at tempt was considered to be evidence of a successful LP. 
Resultsand and discussion: Total LP success rate was significantly higher 
in group M (85 %) than in groups S and L (70 and 65 %, respectively) (p = 
0.004). When the significance between the groups was evaluated according 
to age, the increase in the LP success rate was not significant for ≥65 and <65 
age groups. There were no dif ferences among the three groups in terms of 
bloody CSF (p = 0.229) and the number of at tempts before dural puncture 
(p = 0.052). 
Conclusions: The lateral decubitus in knee-chest position with a 45-degree 
head-up tilt may be the preferred position for spinal anesthesia in young and 
elderly patients, due to the high success rate. 

03AP09-8
The urinary retention incidence af ter spinal anaesthesia with 
Lidocaine 2% and Bupivacaine 0.5% 

Gani H.1, Naco M.1, Janko A.2, Bedalli F.1, Kaci M.2, Beqiri V.1

1UHC’Mother Teresa’, Dept of Anaesthesiology & Intensive Care, Tirana, 
Albania, 2UHC’Mother Teresa’, Dept of Surgery, Tirana, Albania

Background and Goal of Study: Spinal anaesthesia is quick, cost-ef ficient, 
and safe, and is the ideal solution for some surgeries such as Chriptochidi, 
Herniy and Hydrocele.The purpose of this study was performed to measure 
the incidence of urinary retention and to identify the factors which af fect the 
incidence of urinal retention af ter spinal anaesthesia with Lidocaine 2% and 
Bupivacaine 0.5%.
Materials and methods: In this study are involved patients aged 18 to 65 
years old. ASA I-II.The patients underwent Chriptochidi, Hydrocele and Hernie 
repair surgeries. Patients with prostate hyperplasia or urogenital pathologies 
(incontinence, cystoureteric reflux, know bladder retention) intraoperative 
blood loss>200 ml, pregnancy, alcohol or drug abuse, were excluded from 
the study. An eco of the bladder was done to the patients before the surgery 
and was noticed that it was empty because the patients had urinated before 
entering the operation room. Monitoring was standard with EKG, SAO2 and 
measurement of the blood pressure .The subarachnoid space was punctured 
with a 26 G Whitacre needle at L2/L3 or L3/L4 with Lidocaine 2%-3ml (60mg) 
or Bupivacaine 0.5%-3ml(15mg). 
Data were analyzed using Student’s test and Fisher’s exact test to detect sig-
nificant dif ferences among the groups. Correlations among outcome param-
eters and using Pearson’s correlation test. A -P value of <0.01 was deemed 
to be statistically significant.
Results and discussion: Number of patients was 90.87(96%) of them were 
males and 3 were females (4%). Retention was only noticed in men.Total i.v 
fluid administration was unexpectedly higher in patients who voided sponta-
neously in comparison with those who needed catheterization.Urinary reten-
tion leading to catheterization was required in 24 patients(26%).The incidence 
of urinary retention af ter spinal anaesthesia with Bupivacaine was significantly 
higher (42%,17 of 40 patients) than Lidocaine (14%, 7 of 50 .(P<0.01)Mean 
time (SD) between spinal puncture and urinary catheterization was 190 
min(range 90-450min).Mean time between spinal puncture and spontaneous 
micturition was significantly longer (240 min(sd 60), range 60-450.P<0.0001). 

Conclusion: We found an incidence of postoperative urinary retention of 26%. 
The incidence of urinary retention af ter spinal anaesthesia with Bupivacaine 
was significantly higher (42%patients) than Lidocaine (14%, (P<0.01). 

03AP09-9
A new method in spinal anesthesia approach; “semilateral 
spinal block” 

Goktas U.1, Gecit I.2, Isik Y.1, Pirincci N.2, Kati I.1, Yüzkat N.1

1Yuzuncu Yil Universit y, Medical Facult y, Dept of Anaesthesiology & Intensive 
Care, Van, Turkey, 2Yuzuncu Yil Universit y, Medical Facult y, Urology, Van, 
Turkey

Background and Goal of Study: Ureteroscopy under spinal anesthesia is 
ideal for middle and distal ureteral interventions. However, the patients may 
experince pain in the proximal ureter. Also in unilateral spinal anesthesia may 
be pain in enterance of the urethra. 
For this purpose, a new method named “semilateral spinal block” has been 
defined.
Materials and methods: Sixty adult patients (19-65 years old) accepted to 
at tend to the study. The patients in the Group SL (n=30) were positioned with 
a 45 degree semilateral decubitus position between the operation table and 
the patient’s back as operative side dependent and in the Group S (n=30) 
patients were positioned in the supine position af ter the spinal injections. The 
patients’ backs were supported with the pre-prepared rolls and they were 
kept at this position for 10 minutes in the Group SL. 
Hemodynamic values were recorded. Pain and satisfaction were asked to the 
patients.
Results and discussion: There was no pain at the enterance of the uretra and 
no surgical complication on operation side during the intraoperative period in 
all patients due to management of anesthesia. Hypotension was not seen af-
ter the spinal local anesthetic agent administered to the patients in the Group 
SL. There was a significant decrease in terms of MAP and HR at all times val-
ues (except 0.minute values) in Group S (p<0.05). A significant decrease was 
seen in terms of “two segment regression time” and ambulation time values 
in Group SL (p<0.05). At the postoperative period, all patients and surgeons 
were satisfied with the anesthetic technique in the face-to-face interviews in 
the Group SL.
Conclusion(s): In unilateral ureteroscopies, the establishment of a sensorial 
block level which will allow the surgical procedures extending to the proximal 
ureter to be performed with enhanced patient comfort within hemodynamic 
stability is desired. “Semilateral spinal block” technique is previously not ap-
plied in English literature may be regarded as a new spinal anesthetic ap-
proach in this aspect. 

03AP09-10
Maintenance of the parturient in the lef t lateral position af ter 
spinal anesthesia with plain levobupivacaine for cesarean 
section reduces hypotension: a randomized study 

Sahin L.1, Cesur M.1, Sahin M.C.2, Kılıc E.3, Sen E.1

1Gaziantep Universit y, Dept of Anaesthesiology & Intensive Care, Gaziantep, 
Turkey, 2Cengiz Gokcek Hospital, Dept of Anaesthesiology & Intensive Care, 
Gaziantep, Turkey, 3Sehitkamil Goverment Hospital, Dept of Anaesthesiology & 
Intensive Care, Gaziantep, Turkey

Background and Goal of Study: Hypotension during spinal anesthesia is a 
main concern in cesarean delivery. We hypothesized that keeping parturients 
in a prolonged lef t lateral position before turning them to a supine position 
with lef t lateral tilt would reduce the incidence of hypotension without jeopar-
dizing the quality of anesthesia.
Materials and methods: Randomized comparative unblinded prospective 
study. This randomized comparative prospective study was conducted at 
Gaziantep University Hospital between June and December 2011. Six ty par-
turients undergoing cesarean section were included. Patients were random-
ized to two groups: turning to the supine position with lef t lateral tilt immedi-
ately or 15 min af ter subarachnoid injection of 2.5 mL 0.5% plain levobupiva-
caine in the lef t lateral position. Loss of pinprick sensation to T6 was accepted 
as adequate for cesarean section, and surgery proceeded. Characteristics 
of anesthesia; incidences of hypotension, bradycardia, and other adverse 
events; and ephedrine use were assessed.
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Results and discussion: Compared with the supine group, parturients kept 
in a lateral position for 15 min showed marked reductions in the incidence of 
hypotension (33.3% vs. 83.3%, P <0.001) and adverse events related to hypo-
tension, such as nausea and vomiting (16.7% vs. 57.3%, P <0.001). In addi-
tion, ephedrine consumption per hypotension case was significantly reduced 
in the lateral group (5.4 ± 4.7 vs. 8.9 ± 5.8 mg; P <0.001).
Conclusion(s): Keeping parturients in the lateral position for 15 min before 
turning them to the supine position for cesarean section can provide reliable 
spinal anesthesia with a lower incidence and severity of hypotension and nau-
sea/vomiting.

03AP09-11
Intradural puncture using a hanging drop technique 

Verd M., Iborra J., Ribera H., Mirasol J.M., Sansaloni C., Loessener M.
Hospital Universitario Son Espases, Dept of Anaesthesiology & Pain Medicine, 
Palma de Mallorca, Spain

Background and Goal of Study: Severe complications af ter spinal anesthe-
sia are rare, in a large prospective series (40640 spinal anesthetics)1 only 6 pa-
tients out of 10000 reported neurologic injury lasting more than 3 months, in 
most cases it was associated with paresthesia during puncture or pain during 
injection, and it had the same topography as the parethesiae associated. The 
cause for theses neurologic symptoms remains undetermined, but possible 
explanations include direct neurotoxicity of local anesthetic, patient character-
istics, muscle spasm and needle trauma.
We introduce a small modification in the spinal puncture technique to mini-
mize needle trauma, we propose to advance the standard pencil-point needle 
without the stylet filled with a hanging drop of normal saline solution. Once the 
tip reaches the epidural space the drop will be aspirated into the needle giv-
ing you an indication of the proximity to the dura. We believe this modification 
will result in a needle tip farther away from the nerve roots and less likely to 
damage these nerves.
Materials and methods: Patients (n=20) scheduled for surgery under spinal 
anesthesia were observed during spinal needle insertion. The technique was 
performed under sterile conditions using a 25 G Whitacre needle, af ter the 
needle passed the first 2 centimetres, the stylet was removed and the needle 
was filled with normal saline until a drop of saline was observed hanging from 
the hub. 
The needle was advanced until either suction of the drop or flow of cere-
brospintal fluid (CSF) was observed. When suction was observed, the needle 
was further advanced until the flow of CSF
Results and discussion: Aspiration of the normal saline was observed in 
18/20 of patients, no complications were recorded.
Conclusion(s): An overwhelming majority of our cases showed a positive 
result to our technique and we found no paresthesiae. It is a small study with 
no statistical significance, however it has the potential of avoiding long-term 
complications and we believe it deserves further consideration.
References: 
1. Auroy Y et al. Serious complications related to regional anesthesia. 
Anesthesiology 1997
2. Evans RW. Complications of lumbar puncture. Neurol Clin. 1998

03AP09-12
Spinal Anaesthesia in Outpatient Surgery: What’s the Best 
Option: Prilocaine vs Bupivacaine 

Penide Villanueva L.1, Rodriguez A.-L.1, Flores Garnica L.M.2, 
Calvo Cases J.J.1, Valiente J.2

1Hospital de Hellin, Dept of Anaesthesiology & Pain Medicine, Hellin, Spain, 
2Hospital de Hellin, Dept of Surgery, Hellin, Spain

Background and Goal of Study: The prilocaine is being used with more fre-
quency in cases of ambulatory surgery in dif ferent specialities due their short 
acting as a local anesthetic in spinal anaesthesia and its low risk of transitory 
neurological symptoms. We designated a prospective study to compare the 
ef fectivity between 2% hyperbaric prilocaine vs 0.5% hyperbaric bupivacaine 
in surgery (Urology, Traumatology, Gynecology, Proctology and Abdominal 
Wall surgery).
Materials and methods: 70 patients were scheduled for surgery with spinal 
anaesthesia and randomized in two groups. Group A: n=35 (8-14mg 0.5% 
hyperbaric bupivacaine). 

Group B: n=35 (40-60mg 2% hyperbaric prilocaine). The doses depended 
on duration and necessary level for surgery. In both groups the anesthesic 
was administred in seated position with the SPROTTE® cannula introducer 
25Gx90-120mm. 
The variables measured were:
1.- sensitive-motor blockade characteristics (the application, level, intensity 
and duration) 
2.- Vital parameters (heart rate, NIBP). 
3.-Time of spontaneous urination. 
4.- Adverse side ef fects (followup, 24 hrs) 
5.- elapsed time in the recovery room. 
6.- Satisfaction surveys.
Results and discussion: The sensitive level was higher with bupivacaine 
than the prilocaine (p=0.04) (Influence of the doses and the patient position). 
Both groups were similar to reach T12 level, intensity and instauration time 
(p=0.07). The T12 level blockade was maintened by 60 minutes for prilocaine 
vs 120 minutes with bupivacaine. 
The group A has lower instability haemodynamic changes (>20% basal 
changes before punction) and required lower IV ephedrine doses for main-
tenance medial blood pressure >60mmHg. The motor blockade regression 
was 135min vs 210min (all dif ferences were statistical significants). The re-
covery room discharge was early in the prilocaine group. A urinary catheter 
had needed in 8 patients in group B. There were not recorded other complica-
tions. There were not dif ferences in satisfaction surveys.
Conclusion(s): The 2% hyperbaric prilocaine was superior to 0.5% hyper-
baric bupivacaine due to a shorter ef fect profile with a similar quality of block-
ade. The prilocaine gives more haemodynamic stability (ideal in patients with 
cardiopulmonary disorder). Lower urinary retention and early discharge. The 
prilocaine may be a better option in outpatient surgery in the dif ferent surgi-
cal specialities. 

03AP10-1
The utilization of interscalene block for total shoulder 
arthroplasty in the United States: a national registry analysis 

Nagrebetsky A.1, Gabriel R.2, Dutton R.3, Urman R.4

1John Stroger Hospital of Cook County, Depar tment of Anesthesiology and 
Pain Management, Chicago, United States, 2Universit y of California in San 
Diego School of Medicine, Depar tment of Anesthesiology, San Diego, United 
States, 3Universit y of Chicago, Depar tment of Anesthesia and Critical Care, 
Chicago, United States, 4Brigham and Women’s Hospital/Harvard Medical 
School, Depar tment of Anesthesiology, Perioperative and Pain Medicine, 
Boston, United States

Background and Goal of Study: Total shoulder arthroplasty (TSA) is a major 
joint surgery most commonly performed for chronic degenerative glenohu-
meral joint disease and rotator cuf f arthropathy. The number of TSA proce-
dures performed in the United States has more than tripled from 2000 to 2008 
and is expected to continue to increase rapidly. Dramatically increasing vol-
ume and cost of TSA suggest an increased clinical and policy-making impact 
of anesthesia care for TSA. 
Interscalene block (ISB) is a common adjunct to general anesthesia for TSA, 
but the literature on its utilization is scarce. We aimed to explore anesthesia 
care for TSA in the United States, focusing on practice variations with ISB.
Materials and methods: We carried out a retrospective analysis of data from 
the National Anesthesia Clinical Outcomes Registry (NACOR). We analyzed 
patient, procedural, and provider data from 2010 to 2015. Case characteristics 
and clinical outcomes were compared using chi-squared or t-tests. We used 
logistic regression to identify associations of patient and case characteristics 
with the utilization of ISB. Geographic and annual data on utilization of ISB for 
TSA are presented graphically.
Results and discussion: There were 28,570 cases that met inclusion criteria, 
of which 41.6% and 58.4% did or did not receive an ISB, respectively. The 
utilization of ISB for TSA is not homogeneous across states. Age, American 
Society of Anesthesiologists physical status (ASA PS) classification, hospital 
facility type, time of day, urban versus rural patient zip codes, and case dura-
tion were identified as predictors of ISB use. 
Among patients that received an ISB, the ASA PS score, hospital facility type, 
and urban versus rural patient zip codes were associated with the utilization of 
a perineural catheter for continuous blockade. In addition, ISB was associated 
with a decreased likelihood of extended stay in recovery area and decreased 
postoperative nausea or vomiting.
Conclusions: There is considerable geographic variation in the use of ISB for 
TSA across the United States. The limited outcome data suggest measurable 
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clinical benefits of ISB for TSA in reducing the frequency of postoperative nau-
sea/vomiting and extended PACU stay. This study may serve as a baseline for 
assessment of changes in anesthesia care for TSA over time. 

03AP10-2
Intravenous dexamethasone 4 mg is equivalent to 10 mg in 
increasing the analgesic duration of interscalene block af ter 
shoulder arthroscopy 

Chalifoux F.1, Colin F.2, St-Pierre P.3, Mostefai A.-Y.4, Godin N.1, Brulot te V.1

1Hôpital Maisonneuve-Rosemont, Dept of Anaesthesiology, Montréal, Canada, 
2Hôpital Pierre-Boucher, Dept of Surgery, Longueuil, Canada, 3Hôpital Pierre-
Boucher, Dept of Anaesthesiology, Longueuil, Canada, 4Hôtel-Dieu de Sorel, 
Dept of Anaesthesiology, Sorel, Canada

Background and Goal of Study: Single shot interscalene block (ISB) pro-
vides excellent but time-limited analgesia af ter shoulder surgery. Ten mg in-
travenous (iv) dexamethasone prolongs this analgesic duration but a dose-
related ef fect remains uncertain. This study measured the impact of dexa-
methasone 4 mg and 10 mg iv on the analgesic duration of a single-shot ISB 
for shoulder arthroscopy, compared to placebo. Our hypothesis was that both 
doses would have a similar ef fect.
Methods: We performed a prospective, double blind, randomized, placebo-
controlled study in patients presenting for shoulder arthroscopy under re-
gional anesthesia with ISB (20 mL of ropivacaine 0,5%). Patients either re-
ceived: dexamethasone 4 mg iv (D4), dexamethasone 10 mg iv (D10), or a 
placebo (normal saline (NS)) at the time of block completion. The primary 
outcome was the duration of analgesia, defined as the time between onset of 
ISB sensory blockade and the first analgesic request. Pain inter ference with 
sleep and opioid use in the first 48 hours were also collected. Our primary 
outcome was analysed with a one-way ANOVA and a Student’s t-test was used 
to compare treatment groups. A Kruskal-Wallis test was used for secondary 
outcomes. 
Results: Af ter obtaining ethical commit tee approval and writ ten informed 
consent, 75 patients were randomized and 68 completed the study (D4: 23 
patients, D10: 23 patients, NS: 22 patients). Duration of analgesia was signifi-
cantly dif ferent between the three groups (D4: 22.20h [CI95% 17.51; 26.89], 
D10: 20.12h [IC95% 14.97; 25.27], and NS: 11.51h [IC95% 10.18; 12.86], p = 
0.001). This dif ference was statistically significant for D4 and D10 compared 
to placebo (p<0.000 and p = 0.002, respectively) but not between D4 and 
D10 (p = 0.54). Pain inter ference with sleep during the first night and opioid 
consumption in the first 48h were lower in D4 and D10 groups, compared to 
placebo (tables 1 and 2).

Median score [percentile 25;75] NS D4 D10 p

1st night 6.5 [5;8] 1.5 [0;5.25] 2.5 [0;5.5] 0.000

2nd night 3 [1;5] 3 [1;6] 2 [0;6] 0.956

[Table 1. Pain inter ference with sleep (score 0-10)]

Median daily dose [percentile 25;75] NS D4 D10 p

Day 1 0 [0;1.75] 0 [0;0] 0 [0;0] 0.03

Day 2 5 [2;8] 2 [0;6] 2 [1;5.25] 0.12

Day 3 3.5 [0.25;6.75] 2 [0;5] 1 [0;3.25] 0.11

[Table 2. Opioid consumption (mg hydromorphone)]

Conclusion: Intravenous dexamethasone 4 mg prolongs the analgesic dura-
tion of single-shot ISB af ter shoulder arthoscopy in a similar fashion than 10 
mg. 

03AP10-4
Ultrasound assessment of the brachial plexus anatomic 
variations 

Djennane A., Guerza W., Lahmar M., Harkat S., Djebara L., Hayet M.
Universit y Hospital of Batna, Dept of Anaesthesiology, Batna, Algeria

Background and Goal of Study: The aim of our study was to describe ana-
tomic variations in the arrangementof the nerves of brachial plexus nerves at 
the axilla using ultrasound. And to compare them at those of the JL Christophe 
(1).
Materials and methods: In 72 patients undergoing upper and lower limb sur-
gery, we studied nerve arrangements with a two-step approach, combining: 
(A) static ultrasound image (cross-section) (B) Dynamic ultrasound identifica-
tion from the axilla to the elbow following the paths of individual nerves.The 
anatomic variation was then classified selon JL Christophe classification
Results and discussion: We included 72 patients (100 axila), with a median 
age of 43 (range 21-78) yr and BMI of 23,7 (SD 3.5) kg m2. Two patients had a 
BMI more than 30 kg m2. 28 patients were examineted bilaterally.The sex ratio 
M/F (n) was 49/23 and the side ratio R/L(%) was 46 /54. Class A was found in 
52%, class B in 13%, class C in 8% , class D in 0%, class E in 1%, class F in 
9%, class G in 3%, class H in 2% and class I in 1% .Class Other ( new varia-
tions) was found in 11%. The anatomic variations were more frequent in men 
than women (55% vs 34 %) Radial nerve was the most dif ficult one to identify 
(70%). The number of arteries at the axilla was: one in 96%, two in 3% and 
three in 1%. For veins it was: one vein in 26%, two in 55%, three in 14% and 
four veins in 5%.In seven cases (7%) we observed that a big vein was located 
between axillary artery and ulnar nerve.In our study the normal anatomy was 
found only in 52% which is less than in the study of JL Christophe 65% and 
more less Partridge’s (2) one (78%); and new variations were found. This find-
ing must lead us to be stricter in our practice of regional anesthesia.The num-
ber and position of vessels is very important to know before block procedure 
in order to minimize the risk of vessel injury and intravascular injection. This 
risk is certainly higher when the number of veins is more or equal to three 
(19% of cases in our study).The number of injections and dose of local anes-
thetic depend on arrangement and distance between nerves:
Conclusion(s): Anatomic variations of the brachial plexus are more frequent 
than we think, which make Ultrasound required peopheral nerve blocks.
Reference: 
1. J.-L. Christophe and al. Assessment of topographic brachial plexus nerves 
variations at the axilla using ultrasonography.British Journal of Anaesthesia 
103 (4): 606-12 (2009)

03AP10-5
The combination of interscalene block and general anaesthesia 
in order to achieve controlled hy po tension for patients having 
arthroscopic shoulder surgery in a “beach chair”position 

Koraki H.1, Papavasileiou P.1, Nastou M.1, Zosimidis D.1, Papadopoulos P.2, 
Giannaki C.1

1General Hospital G. Papanikolaou, Dept of Anaesthesiology, Thessaloniki, 
Greece, 2General Hospital G. Papanikolaou, Dept of Surgery, Thessaloniki, 
Greece

Background and Goal of Study: The use of contolled hypotension, during 
arthroscopic shoulder surgery with a patient in a “ beach chair “ position is 
a commonly used technique with the theoretic benefit of bet ter visualization, 
reduced blood loss and shorter than usual surgical time. Nevertheless, there 
is a dispute over the safety of controlled hypotension and the avoidance of 
cerebral ischaemia.
For theese surgical procedures, the patient can be either under general an-
aesthesia combined with interscalene block or under general anaesthesia. 
Cerebral oximetry has been already acknowledged as a useful neurophysi-
ologic monitoring, which can demonstrate perioperative events of cerebral 
hypoxia. The purpose of this study was to evaluate contolled hypotension in 
patients under general anaesthesia and interscalene block and its ef fect on 
cerebral function as it was evaluated through cerebral oximetry.
Material and method: The study included 30 patients ASA I - II, who under-
went arthoscopic shoulder surgery. The patients were divided in two groups: 
Group A (n=16), which was under general anaesthesia ( propofol and opioids 
) and interscalene block performed under ultrasound guidance receiving 15 
ml of ropivacaine, and Group B (n=14), which was only under general an-
aesthesia. 
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The goal of Mean Arterial Pressure was between <80 mmHg and >60 mmHg. 
The cerabral oximetry was recorded every 15 min, as well as the arterial pres-
sure, the heart rate and the pulse oximetry.
Results and discussion: The indices of cerebral oximetry are comparable 
for the two groups (p = 0,6 ). Yet, the index of cerebral oximetry registers 
a downward trend as soon as the patient is positioned in the “beach chair “ 
position in the first as well as in the second group ( p <0,001 ). The control of 
both the arterial pressure and the heart rate is bet ter achieved in the “block 
group” ( Group A ). This is mostly obvious during the induction of general 
anaesthesia and the positioning of the patient in the “beach chair“ position, 
with a statistically significant result (p<0,001). But, it seems that the values of 
cerebral oximetry depend on the values of the arterial pressure (p<0,001).
Conclusion(s): The combination of interscalene block and general anaesthe-
sia is safe in order to achieve controlled hypotension for ASA I-II patients, who 
undergo arthroscopic shoulder surgery in a “ beach chair “ position. 

03AP10-6
Comparison of dif ferent doses and concentrations of 
bupivacaine and lidocaine combination for infraclavicular 
brachial plexus block 

Acar Sevinc S., Saracoglu A., Bezen O., Saracoglu K.T., Kafali H.
Bilim Universit y School of Medicine, Dept of Anaesthesiology & Intensive 
Care, Istanbul, Turkey

Background: Allowing earlier establishment of total blockade and achieving 
long-lasting postoperative analgesia, infraclavicular block is considered to 
have low risk and high availability for patients. As indicated before in sev-
eral studies, there is still a need for further dose-finding studies to determine 
the optimal dose and volume concentration of local anesthetics for brachial 
plexus blocks. 
The aim of this study is to determine the duration of action and ideal ef fective 
doses of bupivacaine-lidocaine combination in dif ferent concentrations for in-
fraclavicular brachial plexus block. 
Methods: Following Ethics Commit tee approval and writ ten informed con-
sents, patients were randomized into 3 groups, consisting of 20 patients and 
applied 15 mL 0.5% bupivacaine- 15 mL 2% lidocaine to the first, 15 mL 0.5% 
bupivacaine- 15 mL 2% lidocaine with 30 mL saline to the second, 10 mL 
0.5% bupivakain- 10 mL 2% lidocaine with 40 mL normal saline to the third 
group. Stimuplex HNS 12 was preferred as nerve stimulator with 1.0 mA, 2 
Hz, 0.1 ms parameters. Onset and duration of motor and sensory blocks, ad-
ditional analgesic requirements, postoperative Visual Analogue Scale (VAS) 
were recorded.
Results and discussion: Groups were similar according to demographics, 
time until operation af ter block, operation time, perioperative and postopera-
tive hemodynamic parameters. Onset of sensory block was significantly lon-
ger in Group I than Group II and III (158.4±20.4 sec, 106.2±32.2 sec and 
79.6±41.0 sec respectively). Motor block initiation time was significantly lon-
ger in group I than the other groups (209.3±34.3 sec, 141.4±30.5 sec and 
120.8±45.6 sec respectively), (Table 1). Postoperative sensory and motor 
block performance time were significantly shorter in group I than the oth-
ers (Table 2). Additional analgesic requirement rate was %50 in Group I. The 
VAS score at the postoperative 6th hour was significantly higher in Group I 
(2.6±0.8) compared to II and III (p<0.01). VAS score at the postoperative 6th 
hour in Group III was significanty higer than II (1.2±1.1 vs 0.2±0.4, respec-
tively, p<0.05).
Conclusions: We observed that by increasing the volume of local anesthetic 
solution, the time for initiation of sensory and motor block may decrease and 
the duration of both sensory and motor block increases. We concluded that 
using decreased amount of bupivacaine-lidocaine combination to 60 mL, may 
cover the surgery and is ef ficient for postoperative analgesia. 

03AP10-7
Hemodynamic changes af ter interscalene brachial plexus 
block depending on its side 

Cesnaitis T., Tamosiunas R., Gelmanas A.
Lithuanian Universit y of Health Sciences, Dept of Anaesthesiology, Kaunas, 
Lithuania

Background and Goal of Study: Interscalene brachial plexus block (ISB) is 
a first choice method performing shoulder surgery or diagnostic procedures 
around the world. Despite this common procedure there are still many unde-
sirable events concerning hemodynamic changes. Exact causes are not yet 
fully determined. The goal of our study is to find how hemodynamics of patient 
is af fected by ISB depending on its side. 
Materials and methods: We investigated 78 patients, who needed shoulder 
surgery. All subjects were in sinus rhythm, and no abnormalities were de-
tected with medical history and physical examination. Patient exclusion cri-
teria: refused consent of enrollment in the investigation; coexisting diseases 
that were likely to impact changes in hemodynamics during the surgery. Af ter 
obtaining the approval from the Ethics Commit tee the patients were included 
randomly into 2 groups depending on operating side. Two equal groups of 39 
patients underwent one side ISB. All patients received 0.5% 20 ml bupivacaine 
and 2% 20 ml lidocaine Ultrasound-Guided ISB. Hemodynamic changes were 
registered with impedance cardiography test and standard patient monitoring 
in various periods of operation for the first hour.
Results and discussion: The patient population included both sexes, median 
age was 42,3 years with the ASA physical status I and II, weight from 50 to 98 
kg and height between 155 and 192 cm. We found statistically significant dif-
ference between lef t and right side block. Lef t side ISB caused lower cardiac 
index af ter 10, 20 and 40 min. Systemic vascular resistance index was lower 
in every stage af ter 10 min. Mean blood pressure was lower af ter position-
ing the patients, 20, 30 and 60 min. Drop in heart rate was observed af ter 
20 and 40 min. in lef t side block group. Acceleration index was higher in lef t 
side group af ter 10, 20 and 30 min. There was no statistically significant dif-
ferences concerning systolic index and cardiac output. ISB has a dif ferent 
ef fects to hemodynamics depending on the block’s side. In respect to our 
hypotheses, we suggest that lef t ISB, possibly through extension of block to 
the stellate ganglion, alters the autonomic out flow to the central circulatory 
system more than right ISB. 
Conclusion: Lef t side ISB has higher influence to hemodynamic changes 
during lef t shoulder surgery. To fully investigate the influence of ISB side to 
hemodynamic changes more studies should be carried out and reviewed sys-
temically to get reliable results. 

03AP10-9
Survey of various anaesthetic techniques for upper limb 
surgery in a university hospital in the UK 

Kodivalasa M.1, Kaushik V.1, Sanghavi S.1, Kaur J.2

1Universit y Hospitals of Leicester NHS Trust, Dept of Anaesthesiology, 
Leicester, United Kingdom, 2Ket tering General Hospital, Dept of 
Anaesthesiology, Ket tering, United Kingdom

Background and Goal of Study: Ef fective pain relief is one of the key compo-
nents in enhanced recovery. Our aim was to survey the anaesthetic practice 
for upper limb surgeries in the university hospital and to suggest an anaes-
thetic technique that would improve patients’ experience and hence satisfac-
tion. Secondary goal was to find out if adequate information was given to 
patients on various anaesthetic options. 
Materials and methods: 61 patients were recruited into this prospective sur-
vey over a period of 4 months. Study groups included awake regional anaes-
thesia [RA] (38), general anaesthesia [GA] (16), combined general & regional 
anaesthesia (4) and local anaesthesia (3). Patients were explained the anaes-
thetic options and anaesthetic plan formulated. The survey was explained to 
the patients in the anaesthetic room and the questionnaire provided. Patients 
completed questionnaires either in the recovery or in the ward. 
Results and discussion: Only 15% of patients in regional anaesthesia, 6% in 
general anaesthesia, 33% in local anaesthesia and none in combined regional 
& general anaesthesia groups were explained all the anaesthetic options. 
However, more than 80% of patients received leaflets. In regional anaesthesia 
group 10% experienced mild pain, 6% moderate pain and 8% severe pain 
intra-operatively which was addressed promptly while 8% experienced mild 
pain and 3% severe pain in post-operative period. In General Anaesthesia 
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group, 13% experienced mild pain, 19% moderate pain and 31% severe pain 
in postoperative period. There was no dif ference in the incidence of nausea 
and vomiting. 
Conclusion(s): Now we aim to provide clear explanation and documentation 
of all anaesthetic options to all the patients along with leaflets. It is good medi-
cal practice and Information helps them to make decisions and avoid conten-
tions and litigations. In our survey, 100% of patients were satisfied with region-
al anaesthesia alone or combined with GA for their procedure as compared 
to 94% having GA alone. They would choose the same technique again and 
recommend it to their friends & family. The benefits of regional anaesthesia in 
enhanced recovery and prevention of peri-operative pain is well established. 
We recommend more use of regional anaesthetic techniques. 
Reference: 
Ramprasad Sripada. Clif ford Bowens. Regional Anaesthesia Procedures for 
Shoulder and Upper Arm Surgery Upper Extremity. Update. International 
Anaesthesiology Clinics. 2012. Volume 50, Number 1, 26-46. 

03AP11-1
Epidural analgesia in a labour parturient with Tinea versicolor: 
a rare case without enough literature 

Hinojal Blanco I., Castrillo A., Moral V., Griera M., Bainac A.
Hospital de la Santa Creu i Sant Pau, Dept of Anaesthesiology & Pain 
Medicine, Barcelona, Spain

Background: Epidural analgesia is formally contraindicated in case of infec-
tion in the insertion site due the possibility of a iatrogenic neuroaxial infection.
Tinea versicolor is a fungal infection of the skin, caused by Malassezia Fur fur, 
which is a sprophite in the skin. It causes a superficial micosis which inci-
dence can be about 32% in the tropical latitude. The presence of dicarboxilic 
acid avoids the skin to get its normal tune, so it causes less-pigmented lesions 
in the patients sking. It needs the presence of the corneal surface of the sking 
and its keratine to grow, in which it becomes a saprophite.
Case report: We report the case of a 27 year old pregnant woman with a 
Tinea versicolor in all his back, who benefited from a labour epidural anal-
gesia, realised with normal antiseptic measures. The entire lumbar region 
had the presence of scaly, pruritic lesions, which suggested Tinea versicolor. 
During the previous anamnesis, the patient mentioned that these lesions were 
chronic, that had gone worse during his pregnancy, and that some members 
in her family were also af fected. Tinea versicolor was the suspected diagno-
sis, so af ter the dermatologist exploration and the sampling for microscope 
analysis of some of the lesions it was confirmed. The patient was applied epi-
dural following the usual protocol. No incidences during the procedures ap-
peared. One month later, no neurological or infectious complication occurred.
Discussion: Malasezzia fur fur behaves as a skin saprophyte that needs the 
corneal stratus to grow and be pathogen. For that reason, although classi-
cally the local infection has been reported as a formal contraindication for 
this procedure, we consider that this technique in Tinea versicolor is a safe 
procedure. This case can be considered as a representative case.
References: 
- Renati S, Cukras A, Bigby M. BMJ. 2015 Apr 7;350:h1394. doi: 10.1136/
bmj.h1394
- Dubar G, Omarjee M, Viguié C, Barbarot S, Mignon A. Ann Fr Anesth 
Reanim. 2011 Jul-Aug;30(7-8):597-9. doi: 10.1016/j.annfar.2011.04.014. Epub 
2011 Jun 15. French.
- Clark A, Camann W, Mavropoulos A. Int J Obstet Anesth. 2013 
Jul;22(3):265-6. doi: 10.1016/j.ijoa.2013.03.014. Epub 2013 May 24.
Learning points: Epidural analgesia should not be contraindicated in this skin 
infection due to the nature of its etiology. The confirmation of this infection is 
essential before the procedure. Once it is confirmed, no special protocols 
shoud be applied comparing with the rest of the spinal analgesia. 

03AP11-2
Spinal anaesthesia in patient with Merosin-deficient Congenital 
Muscular Dystrophy type 1A (MCD1A) 

Marinho R., Correia I., Moreira J., Guedes L.
Centro Hospitalar de São João, Dept of Anaesthesiology, Por to, Por tugal

Background: MCD1A is a multisystemic disorder characterized by progres-
sive muscle weakness and degeneration. Clinical manifestations are hetero-
geneous ranging from severe to mild. 
It is an autosomal recessive genetic disorder caused by a mutation in the 
laminin alfa2 gene (LAMA2). In Europe it represents 30-40% of all congenital 
muscular dystrophies. The main anaesthetic concerns are related to dif ficult 
airway, respiratory and cardiovascular dysfunction and the use of muscular 
relaxants. There are no reports of regional anaesthesia in MCD1A patients. 
Case report: 32 years old male patient, diagnosed with MCD1A, ASA physi-
cal status III, admit ted for urgent right transtrocanteric femur fracture repair. 
Clinical manifestations: slight mental retardation, myopathy, neuropathy and 
cardiac involvement with slight compromise of systolic function. No respira-
tory involvement or other comorbidities. Physical examination: proximal tetra-
paresia (grade 4/5 superior limbs, grade 3/5 lower limbs), scapular winging, 
lumbar hyperlordosis, osteotendinous reflexes diminished and symmetrical 
peripheral neuropathy in a stocking glove distribution
Informed consent was obtained for spinal anaesthesia, which was performed 
using a Quincke type spinal needle (25G) at the first at tempt with admin-
istration of 10mg of Levobupivacaine (5mg/ml) and 0.002 mg of Sufentanil 
(0,005mg/ml). The surgical procedure lasted 105 minutes with stable hemo-
dynamics. The patient was admit ted in the Post Anaesthetic Care Unit (PACU) 
where he stayed for 2 hours. At the time of discharge sensory and motor 
function returned to previous status. Muscular and sensitive disability was 
re-evaluated 24h af ter the blockade. No motor and sensitive changes were 
found. The patient was discharged 1 day later. No complications were report-
ed during hospital stay. 
Discussion: Spinal anaesthesia was used with success without any change in 
the neurological status and avoiding the need of general anaesthesia and its 
inherent concerns in this disease. This is the first report of neuro-axial regional 
anaesthesia performed in MCD1A patients.
Reference: 
LAMA2-Related Muscular Dystrophy; Quijano-Roy S. Sparks S., Rutkowski A; 
GeneReviews; June 2012. 
Learning points: Spinal anaesthesia was performed safely, although more 
cases are needed in order to consider regional anaesthesia an option in pa-
tients with this disease. 

03AP11-4
The suprasacral parallel shif t (SSPS): an attractive alternative 
to subarachnoid anaesthesia in the very elderly patient with 
proximal femur fracture 

Behr A.U.1, Vasques F.2

1Azienda Ospedaliera di Padova, Dept of Anaesthesiology & Intensive Care, 
Padova, Italy, 2Universit y Hospital of Padua, Dept of Anaesthesiology & 
Intensive Care, Padova, Italy

Background: Subarachnoid anaesthesia in very elderly high-risk patients 
may be not feasible. The SSPS is an ultrasound(US)-guided technique pro-
posed by Bendtsen1 to block of the lumbosacral nerves that innervates the 
hip and the proximal femur.
Case Series: Between October and December 2015, 15 consecutive ASA 3 
patients (11 female, median age 89 years) underwent SSPS before surgery 
for femur fracture (4 partial hip replacements, 8 proximal femur nails, 3 open 
reductions) at the University Hospital of Padua. Patients’ comorbidities includ-
ed severe aortic stenosis and severe dilated cardiomyopathy. Using a con-
vex US probe (Sonosite), we introduced a nerve block needle (22G-100mm, 
Sonoplex, Pajunk) in the space between the sacrum and the transverse pro-
cess of L5 with a steep out-of-plane approach. Bones were always clear at 
US, while the lumbosacral ligament was not always visible. Ligament crossing 
was associated with a clear pop sensation and low resistance to injection. 
Correct needle positioning was confirmed by electric nerve stimulation with 
quadriceps contraction evoked in 70% of the patients. As soon as 10 min 
af ter injection of 20-25 ml ropivacaine 0.5%2 we assessed an important NRS 
and pain behavior reduction in all patients. As dementia was frequent in our 
patients, the precise sensory-motor block definition was rarely possible. In 13 
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patients we obtained an anaesthetic block and we reduced operative discom-
fort in 5 of them with light propofol sedation. In 1 patient, we placed an i-gel 
LMA for deeper sedation, while in another case we added a femur nerve block 
because the lumbosacral block was just analgesic. All the 15 patients were 
pain free af ter surgery.
Discussion: SSPS is an US-based block2, but ENS may help especially in pa-
tients with poor US images. The main implementation of SSPS was on healthy 
volunteers1 and we fused it in very old patients, as it is safer than subarachnoid 
anaesthesia with bet ter haemodynamic stability and fewer contraindications. 
SSPS may be even preferred to other nerve blocks (psoas, 3-in-1) as it needs 
less volume and only a single puncture to block the whole surgical territory.
References: 
1. Bendtsen TF et al. The suprasacral parallel shif t vs. lumbar plexus 
blockade with ultrasound guidance in healthy volunteers -a randomised 
controlled trial.Anaesthesia 2014,69,1227-1240.
2. Bendtsen TF et al. Ultrasound guided single injection lumbosacral plexus 
blockade for hip surgery anaesthesia.ht tp://bja.oxfordjournals.org. 

03AP11-5
Awake thorascopy procedure with pecs block: a case report 

Poggi P., Corso M.R., Maitan S., Piraccini E.
G.B. Morgagni-Pierantoni Hospital, Dept of Anaesthesiology & Intensive Care, 
Forli, Italy

Background: Performing awake video assisted thoracic surgery is a chal-
lenge for the anesthesiologist. Several techniques have been described from 
local wound infiltration to epidural anesthesia. Recently a new technique has 
become available to perform analgesia/anaesthesia during thoracic wall pro-
cedures: the PECS Block.
The PECS Block was originally described for breast surgery1; poor literature 
exists about the use of PECS Block in thoracic surgery2. 
Case report: The patient was 75 years old man, with history of arterial hy-
pertension and acustic neurinoma. He was scheduled for awake VATS for re-
current pleural ef fusion. Af ter sedation (remifentanyl infusion at 0,025 γ/kg/
min) we perform the PECS blocks, ultrasound guided in three steps: PECS 
I (10 ml of Ropivacaine 0.375% between pectoralis major and minor at the 
3rd rib level); PECS II (20 ml of Ropivacaine 0.375% between pectoralis mi-
nor and serratus anterior at the 4rd rib level); Serratus Plane Block (30 ml of 
Ropivacaine 0.25% between serratus anterior and latissimus dorsi at the 5 rib 
level). The thorascopic procedure was perform through the insertion of two 
7.5 FR Trocars at the 4™ intercostal space and consisted in drainage of about 
800 ml of pleural liquid and dif ferent biopsies at the parietal, visceral pleura 
and lung. The duration of procedure was 90 minutes. Vital signs were stable 
during the operation.The median NRS during the procedure and at 24 hours 
was 2 without need for analgesic rescue.
Discussion: This case report (never described in literature before) proved 
our aim:
The ef ficacy of PECS Block technique to provide anaesthesia during an 
awake VATS procedure. 
We demonstrate that PECS Block could be a very useful technique to provide 
anaesthesia during VATS procedure, with the advantage of being less invasive 
than epidural and paravertebral blocks. More studies are necessary to evalu-
ate the ef ficacy and safety of this approach.
References: 
1 Blanco R. The ‚Pecs block’: a novel technique for providing analgesia af ter 
breast surgery. Anaesthesia 2011; 66: 847-8.
2 Blanco R. Serratus plane block: a novel ultrasound-guided thoracic wall 
nerve block. Anaesthesia. 2013 Nov;68(11):1107-13. 
Learnings points: The future central role of PECS block in thoracic surgery: 
anaesthesia for awake thorascopy and analgesia alone or to complete the 
distribution of other techniques, epidural/paravertebral blocks. 

03AP11-6
Assesment of patients comfort af ter undergoing anterior 
cruciate ligament surgery with arthroscopy under general 
anesthesia and ambulatory surgery regimen af ter a saphenous 
nerve block with oral analgesics at home 

Vázquez Antas M., Gallardo Sánchez S., Leal Caramazana V., Lozano M.G., 
Martín Piñeiro B., Muñoz Alameda L.
Fundación Jiménez Díaz, Dept of Anaesthesiology & Intensive Care, Madrid, 
Spain

Background and Goal of Study: The surgery of the anterior cruciate liga-
ment is a minimally invasive technique performed by arthroscopic technique. 
However this surgery couses severe/moderate pain due to several factors, 
such us tourniquet, the position of the knee and the surgery itself. In many 
hospitals it is still performed us an inpatient sugery stay due to poor pain 
control.
The aim of this study is to assess the degree of comfort of patients undergo-
ing anterior cruciate ligament surgery with arthroscopy under general anes-
thesia and ambulatory surgery regimen af ter a saphenous nerve block and 
with analgesics by mouth at home.
Materials and methods: A prospective study of 14 patients undergoing an-
terior cruciate ligament surgery with arthroscopy. A saphenous nerve block 
guided by ultrasound is performed providing 20ml of Levobupivacaine0.5% 
before surgery. During the inmediate postoperative period NSAIDs were ad-
ministered in all patients intravenously.
Acetaminophen 1g/8h+Dexketoprofen 50mg/8h were prescribed us out-of-
hospital treatment and tramadol 100g/8h just as rescue treatment. 
Intraoperative opioid requirements, the VAS at the exit of surgery, at post-
operative 2h,4h,24h and 48h, need for rescue analgesia and overall patient 
comfort were assessed.
The level of overall comfort of patients was evaluated by a numerical scale 
from 1 to 4 where 1 mean the maximum comfort and 4 the minimum.
Results and discussion: The following table shows the results obtained be-
tween demographics parameters, ischemia time as well as VAS and degree 
of patient comfort.

 Average SD Median p25 p75

Weight (kg) 78.6 8.9 79 75 84

Height (cm) 178.7 10.1 182.1 172.2 185.8

Ischemia time (minutes) 79.3 19.5 80 75 90

Inmediate PO VAS 4.4 2.7 5 3 6.8

2h PO VAS 3.3 1.6 3 2 4

4h PO VAS 2.9 1.7 3 2 3

24h PO VAS 4.4 1.9 4.5 3 5.8

48h PO VAS 3.7 1.7 4 2.2 4.8

Patient Comfort 1.9 0.8 2 1.2 2

[Table 1]

No side ef fects were found.
Conclusion: Patients undergoing anterior cruciate ligament surgery with ar-
throscopy under general anesthesia, with a saphenous nerve block and an 
oral analgesics(NSAIDs+acetaminophen) therapy have a postoperative mild/
moderate pain with a high degree of satisfaction and comfort.
At the end of the study all patients said that if they would repeat the surgery 
they would do with the same protocol. 

03AP11-7
Eficacy and safety of bilateral sequential antebrachial 
intravenous regional anaesthesia with low dose lidocaine for 
the treatment of palmar hiperhidrosis with botulinum toxin 

Cassinello F., Del Olmo M., Espinosa A., Martín Lozano M., Stanciu O.C., 
Muñoz L.
Fundación Jiménez Díaz, Dept of Anaesthesiology, Madrid, Spain

Background and Goal of Study: Palmar hyperhidrosis is a pathology that 
impedes patient’s daily life, theirs interpersonal relations and work. Injection of 
botulinum toxin in the palms significantly reduces the perspiration for months. 
The procedure is very painful due to the sensibility of the zone. We used a 
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bilateral sequential intravenous regional anaesthesia with low dose lidocaine 
and with antebrachial ischemia with the aim to evaluate the ef ficiency and 
safety of the technique.
Material and methods: 55 bilateral procedures were included. We cannu-
lated a vein in at the dorsum of each hand, ischemia was accomplished with 
a simple cuf f 3-4 cm proximal to the wrist (250-300mm Hg) and we adminis-
trated a total dose of 15ml (women) to 20ml (men) of 0,5% lidocaine per hand 
was administered. Cuf f was deflated af ter 20 minutes and then we proceeded 
with the other hand. 
Results: The average of pain with the infiltration of toxin was of 2,12 +/-1,97 
according to a VAS scale. We did 110 procedures. In 8 (7,25 %) occasions 
it was necessary to reinforce the dose of lidocaine administered. Once ad-
ministered the reinforcement, only 2 patients needed sedation because of 
inadequate analgesia. The average of pain related to pressure of the cuf f was 
2,04 +/-2,16 and pain associated to injection of lidocaine of 3,24 +/-2,09. 
Complications: 2 patients referred tinnitus of and one case of dizziness. No 
intervention needed as they resolved spontaneously in less than two minutes. 
Conclusion(s): Bilateral sequential intravenous regional anaesthesia with low 
dose lidocaine and with single cuf f antebrachial ischemia is ef fective and safe 
for the treatment of palmar hyperhidrosis with botulinum toxin. 

03AP11-8
Single puncture ultrasound guided “glove” block: 
an observational study 

Alexis A.1, Gouwy J.1, Samuel M.2, Van Nieuwenhove O.3, Kapessidou Y.2, 
Guntz E.1

1Hôpital de Braine-l’Alleud - Waterloo, Dept of Anaesthesiology, Braine 
L’Alleud, Belgium, 2CHU Saint Pierre, Dept of Anaesthesiology, Bruxelles, 
Belgium, 3Hôpital de Braine-l’Alleud - Waterloo, Dept of Surgery, Braine 
L’Alleud, Belgium

Background and Goal of Study: Innervation pattern of the hand is com-
plex. Therefore, regional anaesthesia performed for hand operations requires 
multiple-puncture or combination of regional and local anaesthesia1. 
The aim of the study was to investigate the feasibility and ef fectiveness of an 
ultrasound-guided single-puncture block, performed at the forearm, for hand 
surgery.
Materials and methods: Af ter Ethics Commit tee approval, 45 patients ASA 
I-III, undergoing minor hand operations were enrolled in this prospective ob-
servational study. Short-axis ultrasound imaging of the median nerve, anterior 
branch of the radial nerve and the ulnar nerve was performed at the anterior 
part of the distal third of the forearm. A 50 mm needle inserted in plane, in 
the medial part of the former territory, allowed the infiltration of these three 
nerves, as well as the branches of the musculocutaneous nerve (MCN) and 
the medial antebrachial cutaneous nerve, both lying on the antebrachial fas-
cia. A total volume of 20 mL of lidocaïne 1,5%/epinephrine 1:400.000 was 
injected. Quality of sensory block (pinprick and cold tests) before incision, 
incision time, VAS score at incision time and overall patient satisfaction (0-10) 
were recorded. Data are presented as means +/- standard error of the mean 
and percentages.
Results and discussion: Sensory “glove block” allowed surgery for 97% of 
the patients. Incision was possible af ter 5.70±0.15 min in 82% of the cases 
(37/45 patients), but only af ter 17.86±1 min for 7 patients (15%), due to MCN 
block delay. VAS at incision was 0,8±0,3. Only one patient needed general 
anaesthesia as rescue. Overall satisfaction of the patients was 8.88±0.20.
Conclusion(s): Ultrasound-guided single puncture “glove-block” is a simple 
and ef fective anaesthesia technique for minor hand operations. This proce-
dure is appreciated by patients and adequate for day-care surgery. 
Reference: 
1. Delaunay L., Chelly J.E. Blocks at the wrist provide ef fective anesthesia for 
carpal tunnel release. Can J Anaesth. 2001;48(7):656-660. 

03AP11-9
Serratus plane block. Above or beneath the serratus muscle? 
Initial evaluation of efficacy and safety 

Kumar K., Naskar S., Bhoi D.
All India Institute of Medical Sciences, Dept of Anaesthesiology, New Delhi, 
India

Background: Recently, Blanco et al have described a novel regional ap-
proach to block anterior and lateral cutaneous branches of the intercostal 
nerves in the mid- axillary line both superficial and underneath the Serratus 
muscle, with increased duration and dermatomal distribution of the superficial 
block1. On the contrary, Fajardo and colleagues favored the deeper block 
between the serratus and external intercostal muscle2.
Objectives: Initial evaluation of ef ficacy and safety of the serratus anterior 
plane (SAP) block, both superficial and deep to the serratus muscle in pa-
tients undergoing breast surgery.
Materials and methods: Medical records of 20 patients who underwent breast 
surgery and received SAP block under ultrasound guidance, either above or 
beneath the serratus anterior muscle with 30 ml of 0.375% Ropivacaine in a 
period of last 3 months were reviewed. Clinical ef ficacy and safety was as-
sessed by the use of intraoperative opioids and complication if any, in anaes-
thesia chart and by assessing the numerical rating pain scores and the need 
for rescue analgesia in postoperative notes.
Results and discussion: A total 20 patients had received SAP block out of 
which 13 received it above the serratus anterior muscle and 7 beneath it. 
Intraoperative opioids was required in 3 out of 13 patients in superficial SAP 
and 1 out of 7 in deep SAP block. post operative pain scores were similar in 
both groups and most of the scores were below 4/10 and was well managed 
with intravenous Paracetamol and Diclofenac. 1 patient who received a deep 
SAP block had a pain score of 5 or more in a follow-up period of 24 hours and 
received intravenous tramadol. None of the patients had any complications, 
but 1 patient had technical dif ficulty in deep block due to excessive axillary 
fat.
Conclusion: SAP block is a simple regional technique, which provides good 
opioid sparing analgesia in a multimodal pain management program. There 
was not much dif ference in superficial or deep approach to SAP in regards 
to pain scores. 
References: 
1. Blanco R, Parras T, McDonnell JG, Prats-Galino, A. (2013), Serratus 
plane block: a novel ultrasound-guided thoracic wall nerve block. 
Anaesthesia.2013,68:1107-13.
2. Diéguez P, Fajardo M, López S, Alfaro P, Pensado A. Ultrasound-assisted 
approach to blocking the intercostal nerves in the mid-axillary line for non-
reconstructive breast and axilla surgery. Revista Espanola de Anestesiologia 
Reanimacion 2013.04.002. 

03AP11-10
Ultrasound-guided infraclavicular brachial plexus experiments; 
retrospective assesment 

Mehel M., Mıngır T., Turgut N., Bahadır B.
Okmeydani Training and Research Hospital, Dept of Anaesthesiology & 
Intensive Care, Istanbul, Turkey

Background and Goal of Study: In this study the outcomes of 60 ultrason-
guided infraclavicular blocks were evaluated , block success, complications, 
procedure duration were reviewed.
Materials and methods: 60 patients with ASA I-III, over 18 years of age to 
whom forearm and hand surgery would be performed were included in this 
study af ter approval of the ethical commit tee. Demographic data was record-
ed, heart rate, non-invasive blood pressure and peripheral oxygen satura-
tion were monitored. 2 mg midasolam was administered intravenously half an 
hour before the operation for premedication. Pain felt by the patient through-
out the procedure was recorded by examination with the pain scoring. Onset 
time of the blockade, procedure duration, duration of sensory blockade, need 
for additional analgesic and the general anesthesia were recorded. The time 
of first postoperative pain felt by patient, first use of analgesic and time to 
disappearance of motor block were recorded. 
Results and discussion: The duration of surgical procedure which ranges 
from 15 to 185 averaged 60,17±24,49minutes, duration of blockade proce-
dure which ranges from 2 to 20 minutes averaged 7,74±4,67minutes. Onset 
time of blockade which ranges from 4.5 to 20 minutes averaged 11,97 ± 2,85, 
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the duration of disappearance of motor blockade which ranges from 120 to 
1080 minutes averaged 437,20±238,34 minutes, the duration of sensory 
blockade which ranges from 37 to 720 minutes averaged 439,94±153,22 min-
utes, the time of spontaneous pain felt by patient which ranges from 150 to 
1380 averaged 585,00±216,88.
While the first hour NRS Pain scores of phenomenons range from 1 to 4 aver-
aged 1,68±0,87, six th hour scores range from 1 to 5 averaged 1,70±0,96 
and while fif th minute Holmen scale outcomes which range from 0 to 3 aver-
aged 1,05±0,47, at fif teenth minute it was determined that these scores which 
range from 1 to 3 averaged 1,71±0,74.
While the fif th minute rates of quality of motor blockade which range from 0 to 
3 averaged 1,07±0,48, at fif teenth minute these rates which range from 1 to 3 
averaged 1,73±0,74. At the same time while fif th minute Wilson sedation scale 
rates which range from 0 to 3 averaged 1,08±0,43, at fif teenth minute these 
rates rangin from 1 to 4 averaged 1,44±0,68. None of the patients developed 
any complications.
Conclusion: High block success rate and remarkably low complication rate 
were noted in ultrasound-guided infraclavicular brachial plexus block. 

03AP11-11
Awake transcatheter aortic valve implantation (TAVI) with 
ultrasound-guided nerve block: a case series 

Liu Y.-J.1, Lin M.-H.2, Wu T.-T.1, Kao H.-L.2, Huang C.-H.1

1National Taiwan Universit y Hospital, Dept of Anaesthesiology, Taipei, Taiwan, 
Republic of China, 2National Taiwan Universit y Hospital, Dept of Internal 
Medicine, Cardiology, Taipei, Taiwan, Republic of China

Background and Goal of Study: For severe aortic stenosis(AS) patients 
with advanced age and comorbidities, transcatheter aortic valve implantation 
(TAVI) is an safe and well-established alternatives. Compared to general an-

esthesia, TAVI under sedation provides shorter procedure time, less hemody-
namic instability and quicker postoperative recovery. 
However, desaturation and hypercapnia can also developed under sedation. 
Awake TAVI can avoid the complications related to general anesthesia and 
sedation.
Here we proposed our experience in awake TAVI procedure using ultrasound-
guided regional nerve block (UGNB).
Materials and methods: Over a 3 months period, we performed awake TAVI 
procedure with UGNB on six patients (4 males, 2 females, mean age 80.8 +/- 
8) with severe AS (Aortic valve area 0.66 +/- 0.12 cm2). 
All patients were ASA class IV. Standard monitor with radial artery and internal 
jugular vein cannulation were applied. Ilioinguinal nerve and femoral branch 
of genitofemoral nerve were blocked with 50mg of 2.5% of levobupivacaine 
under direct ultrasound visualization. Sensory blockade was confirmed before 
vascular puncture. 
All patients underwent CoreValve (Medtronic, CV Luxembourg S.a.r.l.) pros-
thetic implantation. Intraoperative hemodynamic parameters and visual ana-
logue pain score were recorded. The patients were sent to ICU for postopera-
tive care.
Results and discussion: All patients were awake and tolerated well through-
out the procedure. The pain score was less than 3 in all of the patients. No de-
saturation, aspiration, and local anesthetic systemic toxicity occurred. Mean 
procedure time was 153 +/- 50 minutes. Mean ICU stay was 1.5 +/- 0.8 days. 
None of these patients had post-procedural neurologic complications. 
General anesthesia, sedation, and regional anesthesia all have been per-
formed for TAVI. Minimal physiological disturbance and fast recovery are es-
pecially valuable for this fragile patient group. Awake TAVI avoids the possible 
physiologic disturbance of sedation towards respiratory and cardiovascular 
system. Ilioinguinal nerve and genitofemoral nerve block provides sensory 
blockade of inguinal and femoral area. With ultrasound guidance, maximal an-
algesia could be achieved with minimal local anesthetics and complications. 
Conclusion(s): TAVI with UGNB is feasible and safe. Crosstalk between car-
diologist, regional and cardiac anesthesiologist is important for optimizing 
perioperative care in TAVI patients. 
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04AP01-1
A reduction in preoperative FIBTEM A10 measured by ROTEM® 
predicts postpartum hemorrhage >2 L for women undergoing 
caesarean section 

Kaneko G., Kodaka M., Ichikawa J., Komori M.
Tokyo Women’s Medical Universit y Medical Center East, Dept of 
Anaesthesiology & Intensive Care, Tokyo, Japan

Background and Goal of Study: Excessive postpartum hemorrhage (PPH) 
is a major cause of maternal mortality. Approximately 1% of maternal hemor-
rhage exceeds 2 L. The incidence of disseminated intravascular coagulation 
with a total hemorrhage volume of >2L and 3L is 7.3% and 23.2%, respec-
tively. Charbit and colleagues reported that a fibrinogen concentration <2 
g/L predicts PPH in 100% of cases.2 In our institution, more than 30 min is 
generally required to obtain the results of this investigation. Rotation thrombo-
elastometry (ROTEM®) can assay hemostasis parameters within 15 min. We 
hypothesized that preoperative ROTEM® can predict the amount of bleeding 
during caesarean section (C-section).
Material and methods: We enrolled 26 women scheduled for C-section. 
ROTEM® tests (EXTEM and FIBTEM) were performed on entering the operat-
ing room. Participants were divided into two groups according to the total 
perioperative bleeding volume: >2 L (High group) and ≤2 L (Low group). 
Statistical analysis was performed using Student’s t-test and logistic regres-
sion analysis (SPSS version 22).
Result: There were seven patients in the High group and 19 in the Low group. 
FIBTEM A10-A20 of the High group was significantly less than the Low group 
indicated at the table (p <0.05). In logistic regression analysis, only FIBTEM 
A10 showed significant dif ferences in for both the whole model test and pa-
rameter estimates (p = 0.020, 0.049). Based on the receiver operating charac-
teristic curve, the cut-of f value for hemorrhage >2 L was 14 mm, and the odds 
ratio was 1.420 (95% confidence interval 1.005-2.183).
Conclusion: FIBTEM A10 measured by ROTEM® on entering the operating 
room can predict intraoperative hemorrhage >2 L. The risk rises 1.4-fold for 

every 1 mm of reduction in FIBTEM A10.
1. Japanese Journal of postpartum and neonate 2008; 44: 992 
2. Charbit B, Mandelbrot L, Samain E, et al.; PPH Study Group. The decrease 
of fibrinogen is an early predictor of the severity of postpartum hemorrhage. J 
Thromb Haemost. 2007;5:266-73. 

04AP01-2
Use of intraoperative cell salvage (ICS) in obstetrics: 
experience from two large UK district general hospital 
maternity units 

Kanniah S.1, Sudarshana T.2

1Tameside General Hospital, Dept of Anaesthesiology, Ashton-Under-Lyne, 
United Kingdom, 2Basildon Universit y Hospital NHS Foundation Trust, Dept of 
Anaesthesiology, Basildon, United Kingdom

Background and Goal of Study: The use of ICS in maternity is approved 
by NICE(UK)(1). This audit was conducted in two large UK centres to assess 
safety, feasibility and practicability of ICS in caesarean section(CS). We also 
aimed to analyse whether the rate of allogenic blood transfusion was reduced 
with ICS and if it is cost-ef fective to salvage blood at all CS.
Materials and methods: We retrospectively audited all women delivered by 
CS over a five year period from February 2010 until January 2015. ICS was set 
up for women thought be at higher risk of bleeding. Data was collected from 
an electronic obstetric anaesthesia database. Excel spread sheet was used to 
input following data:risk factors, CS category, estimated blood loss, amount 
of processed blood transfused, ICS not used due to lack of trained staf f, al-
logenic transfusion, haemoglobin levels. To prevent contamination,a separate 
suction device was used af ter rupture of membranes until delivery of the baby 
and placenta. Processed blood was always transfused. Haemoglobin level of 
8g/dL was used as a trigger for allogenic transfusion af ter using all available 
salvaged blood.
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Results and discussion: Data was analysed for 9367 CS out of which 1124 
(12%) received ICS.88 (0.93%) didn’t receive ICS due to lack of trained staf f 
though falling under higher risk group. Rate of allogenic transfusion in no ICS 
group was 8.9% (734) including 46 from no ICS due to lack of training. 675 
(60%) from ICS group had adequate processed blood for reinfusion.Only 13 
(1.1%) from ICS group needed allogenic blood transfusion.Mean volume pro-
cessed was 2276 mL (max 4693 mL). An average of 303 mL (max 617 mL) of 
salvaged blood was transfused. No adverse events were seen due to cell sal-
vage. The economic benefit was reflected by the low cost of salvaged blood 
(£82.64 per equivalent unit) compared to allogenic blood (£140 per unit).
Conclusion(s): In our audit,use of cell salvage significantly reduced the need 
for allogenic blood transfusion in parturients thought to be at higher risk of 
bleeding. However the limitations are predicting actual significant obstetric 
haemorrhage based on risk factors. Adequate provision should be made for 
trained staf f available to set up ICS for CS. Further studies are required to as-
sess whether ICS should be of fered to all planned and most emergency CS.
Reference: 
1. National Institute of Clinical Excellence.Intraoperative Blood cell salvage in 
obstetrics.November 2005:No 144

04AP01-3
Anaesthetic management of a pregnant patient with von 
Willebrand’s disease 

Rodrigues Alves D., Franco S., Saldanha L.
Centro Hospitalar de Lisboa Ocidental, Dept of Anaesthesiology, Lisboa, 
Por tugal

Background: Being the most frequent inherited bleeding disorder (1-2% 
prevalence in the general population1, von Willebrand’s disease (vWD) is likely 
to be encountered clinically by anaesthesiologists. It is characterized by either 
quantitative or qualitative abnormalities in von Willebrand Factor (vWF) and 
encompasses 3 types2, the most common of which is type 1, where there is 
essentially a quantitative deficit of vWF. 
Case report: 29-year-old, ASA 2 patient presenting in labour with known type 
1 vWD, diagnosed at the age of 13 (study of menorrhagia), with no treatment. 
There was no clinical history of either spontaneous or provoked mucocutane-
ous bleeding during pregnancy.
The patient had been followed closely as an outpatient by Haematology, with 
dosing of vWF showing supranormal levels in the third trimester, no changes 
in clot ting times nor in platelet levels. Haematology considered there to be 
no contraindication for neuroaxial techniques nor indication for desmopresin 
use. A combined spinal epidural was performed, with the patient eventually 
proceeding to caesarean section for non-progression of labour, with anaes-
thesia provided via the previously placed epidural catheter. There were no ex-
cessive blood losses either intra- or postoperatively. The epidural catheter was 
removed 24h af ter surgery, and the patient discharged nome unevent fully on 
the 3rd postoperative day. Close neurologic monitoring evidenced no changes.
Discussion: During late pregnancy the levels of several clot ting factors tend 
to increase as a preparation for labour, namely fibrinogen, FVII, FVIII, FX and 
vWF3. In type 1 vWD, where there is a lower level of normally functioning 
vWF, this means that the disease can actually normalize towards the peripar-
tum period, with temporary correction of the increased bleeding tendency. 
Appropriate haematological follow-up is instrumental, and in our case it al-
lowed a timely characterisation of our patient’s profile, revealing that neuro-
axial techniques were not contraindicated by the disease.
Learning points: While bleeding risk may constitute a contraindication for 
neuroaxial techniques, in the particular case of type 1 vWD blood levels 
of clot ting factors may become transiently normal during late pregnancy. 
Naturally, it is fundamental to make sure these patients are appropriately fol-
lowed by a specialist to timely assess available therapeutic options. 

04AP01-4
Prophylactic administration of tranexamic acid reduces blood 
loss and post operative inflammation af ter caesarian section. 
A prospective randomised double blind versus placebo study 

Elaskri H., Ben Gabsia A., Ben Salah M., Lebbi A., Labben I., Ferjani M.
Military Hospital of Tunisia, Dept of Anaesthesiology & Intensive Care, Tunis, 
Tunisia

Background and Goal of Study: A variety of drugs have been used to pre-
vent as well as to treat postpartum haemorrhage (PPH). The “EXADELI” 
study; conducted in 2011, was the first to show that a high dose of tranexamic 
acid (4gr over one hour) can reduce blood loss and maternal morbidity in 
women with PPH.In the same perspective; the “WOMEN” study; which is 
still conducting, trying to objectify the impact of systematic administration of 
tranexamic acid in diagnosed PPH. Initial results seem promising. And her 
comes a question: why not administer tranexamic acid to prevent PPH with a 
reduced dose (1g).
Materials and methods: We conducted a prospective, randomized, mono-
centric, double-blind versus placebo study; Which took place during the pe-
riod between 12/2014 and 03/2015 in the obstetric unit of the military hospital 
of Tunisia we included all pregnant women programmed for caesarian delivery 
over the age of 20 and ASA I or II.
We excluded non consentant women and those with history of recent antico-
agulation or antiaggregation. Included patients were randomized by a com-
puter sof tware (www.random.org) and then divided in two groups: 
Group A: including those receiving tranexamic acid (EXACYL®) intravenously 
1 gr over 30 minutes starting from the IV cannula positioning, and 
Group B was the control group. 
Statistical analysis was carried out by SPSS sof tware 20.0®.
Results and discussion: The two groups were comparable the demographic 
parameters, type of anesthesia (general or spinal anesthesia), preoperative 
biology and known risk factors of PPH and operator’s Level of experience.
Hemoglobin levels in group A were higher at H2 (p=0.02), and H6 (p=0.036). 
Platelets count was higher in group A at H2 (p=0.03) and H24 (p=0.01).
fibrinogen rates were higher in group A at H6 (p=0.01) and H24 (p=0.04).
no dif ferences between groups were noted in term of hematocrit, thrombo-
plastin time Thrombin Time and postoperative complications.
C-reactive protein in group B were higher at H6 (p=0.04) and H24 (p=0.02).
Conclusion(s): Tranexamic acid appears to have a beneficial ef fect on peri-
operative bleeding and its biological impact during Caesarean sections which 
could reduce the incidence and severity of PPH.
Wider scale studies are needed to confirm these results.
Reference: 
High-dose tranexamic acid reduces blood loss in PPH. Ducloy-Bouthors AS; 
Crit Care. 2011; 15(2): R117. 

04AP01-5
Effect of total volume replenishment of massive obstetric 
blood loss on the frequency and severity of multiple organ 
dysfunction syndrome 

Sedinkin V., Klygunenko O.
State Establishment‚ Dnipropetrovsk Medical Academy of Health Ministry of 
Ukraine’, Dept of Anaesthesiology & Intensive Care, Dnipropetrovsk, Ukraine

Background and Goal of Study: The Aim to evaluate the ef fect of total re-
plenishment of massive obstetric blood loss in the frequency and severity of 
clinical manifestations of MODS.
Materials and methods: Having agreed with the local Ethics Commit tee and 
obtained the informed consents, 68 women (whose delivery or early post-
partum period was complicated by acute severe hemorrhage with blood vol-
ume (BV) deficit of 40-52%) were examined. Patients were randomized into 
2 groups depending on the characteristics of the BV replenishment. Both 
groups were similar in relation to age, gestation term, blood loss volume 
(2535±504 ml). In 1 group (n=30) BV replenishment performed according to 
Ukrainian national protocol (relation between erythrocytes, FFP, and platelet 
(if necessary) is 1:1:1). In 2 group (n=38) 1500 IU of Prothrombin Complex 
Concentrate (PCC, Octaplex) was added to therapy. Were assessed: the num-
ber of red blood cells, hemoglobin, hematocrit, standard coagulation, SaO2, 
liver-kidney complex. Clinical signs of MODS are accounted for myocardial 
insuf ficiency - frequency and duration of vasopressor support; respiratory 
dysfunction - frequency and duration of mechanical ventilation; acute kidney 
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injury (AKI) - frequency and duration of renal replacement therapy (RRT), gas-
trointestinal (GIT) dysfunction - frequency and duration of the enteroparesis. 
The timepoints: 1, 3, 5, 7, 10, 14 and 28 days af ter delivery.
Results and discussion: Analysis showed that use of PCC reduced total 
infusion-transfusion volume by 24.5% (1300 ml). Comparative analysis of the 
frequency and severity of clinical manifestations of MODS is presented in 
Table 1. 

MODS signs 1 group (n=30) 2 group (n=38)

Myocardial insuf ficiency, number (%) / duration 
of vasopressor support, days 11 (36.7%) / 3.3 4 (10.5%)/ 2.1

Respiratory dysfunction, number (%) / duration 
of mechanical ventilation, days 7 (23.3%) / 3.4 2 (5.3%) / 2.5

AKI, number (%) / duration of renal replacement 
therapy, days 21 (70%) / 4.3 14 (36.8%) / 2.8

Gastrointestinal dysfunction, number (%) / 
duration of the enteroparesis, days 15 (50%) / 5.1 9 (23.7%) / 2.9

[Table 1]

Patients 2 group had decreased frequency and duration of of vasopressor 
support, frequency and duration of mechanical ventilation, had reduced the 
number of patients requiring RRT, and it duration. The frequency GIT dysfunc-
tion reduced more than twice. This provided a significant reduction in the 
duration of stay in the ICU from 14.1±1.7 (1 group) to 7.8±2.1 days (2 group).
Conclusion: Reducing the total volume of infusion-transfusion therapy pro-
vides a significant decrease in frequency of clinical signs of MODS and re-
duces the duration of stay in the ICU. 

04AP01-6
Can early administration of fibrinogen improve post partum 
hemorrhage? A prospective observational study (preliminary 
results) 

Anouar J., Sofiene L., Salma K., Mariem K., Yesmine E., Kamel K.
Hedi Chaker Universit y Hospital, Dept of Anaesthesiology, Sfax, Tunisia

Background and Goal of Study: Postpartum haemorrhage remains the first 
cause of maternal mortality worldwide specially when it leads to coagulopa-
thy. Early tratment of coagulopathy with fibrinogen transfusion is obligatory. 
This trial aims to investigate if early treatment with fibrinogen concentrate re-
duces the blood loss and the need for blood transfusion. 
Materials and methods: We included patients that needed 2g of fibrinogen 
transfusion in the treatment of severe postpartum hemorrhage due to uterine 
atony af ter cesarean section delivery. Fibrinogen was transfused to treat co-
agulopathy or af ter massive transfusion or earlier when practitioners in charge 
of the patient estimate that the bleeding may lead to coagulopathy. patients 
included were devided into 2 groups: 
Group E (early): when fibrinogen was given within the first hour af ter sulpro-
stone administration;
Group L : when fibrinogen was given af ter the first hour following the admin-
istration of sulprostone. 
Then, we compared the blood loss estimated by Gross formula and the Red 
blood cell transfusion requirements in both groups. 
Results and discussion: In this study, 9 patients were included (4 patients en 
group E and 5 patients in group L). Blood loss was correlated to the delay of 
fibrinogen administration. (Pearson correlation coef ficient was 0.785) Blood 
loss was 2836 ml in group E versus 5855 ml in group L (p=0.042). Red blood 
cell transfusion requirements was 4.25 units/patient in group E versus 8.1 in 
group L (p =0.01).
Conclusion: Early administration of fibrinogen seems to reduce blood loss 
and transfusions af ter uterine atony in cesarean section delivery. 

04AP01-7
Using of prothrombin complex concentrate in obstetric 
massive bleeding 

Tarabrin O., Shcherbakov S., Gavrychenko D., Mazurenko G., Chystikov O.
Odessa National Medical Universit y, Dept of Anaesthesiology & Intensive 
Care, Odessa, Ukraine

Background and Goal of Study: In the developing world about 1.2% of de-
liveries are associated with postpartum hemorrhage (PPH) and when PPH 
occurred about 3% of women died. 
Materials and methods: Our research involved 51 patients with massive 
postpartum bleeding af ter Cesarean section that were divided into 2 groups: 
1st group contained 10 patients as a treatment of massive bleeding with co-
agulopathy was scheduled PCC in a dose of 1 ml/kg (25 IU/kg), packed red 
blood cells (PRBC), 2nd group (41 patients) received fresh frozen plasma 
(FFP) in a dose of 20 ml/kg and PRBC. The functional state of the hemostasis 
system was carried out using low-frequency pyezoelectric thromboelastogra-
phy (LPTEG).
Results and discussion: According to LPTEG indicators patients with mas-
sive postpartum bleeding had abnormality in all parts of hemostatic system: 
platelet aggregation - Intensity of contact coagulation (ICC) was reduced by 
45.64%, the coagulation - Intensity of coagulation drive (ICD) was less than 
normal at 59.32%, clot maximum density (MA) was reduced by 88.15% and 
fibrinolytic activity - Index of retraction and clot lysis (IRCL) was 86,16% above 
the norm. Indicators of platelet hemostasis in patients of 1st group character-
ized by hypoagregation: ICC was reduced by 18.69%, compared to the norm; 
parameters of coagulation and fibrinolysis have reliable trend toward normal 
and decreasing the activity of fibrinolysis index reaches normal reference val-
ues (ICD was less than normal at 10.65%, MA was reduced by 19.31%, IRCL 
was 15,21% above the norm, 2 hours af ter, and became to the normal 4 hours 
af ter infusion of PCC. Patients of 2nd group had hypoagregation and mild 
hypocoagulation state with increased active of fibrinolysis: ICC was reduced 
by 22.79%, ICD reduced by 20.79%, MA was reduced by 30.54%, IRCL was 
above the norm to 25.46% 4 hours af ter, and became to the normal 6 hours 
af ter infusion of FFP. Clinically patients of the 1st group had reducing signs 
blood loss, decreased volume of transfusion PRBC for 11% and decreasing 
volume of infusion therapy for 19% compared to patients of 2nd group. There 
was 1 case of transfusion related lung injury in 2nd group.
Conclusion(s): The use of prothrombin complex concentrate can reduce the 
level of blood loss decrease volume of transfusion packed red blood cells and 
infusion therapy. Reducing the use of blood components in the intensive care 
unit of massive bleeding can be a method of preventing the development of 
TRALI-syndrome. 

04AP01-8
Succesful management of placenta praevia combined 
with placenta percreta with scar hypervasculiarisation by 
multidisciplinary teamwork 

Gasiūnaitė D.1, Kontrimavičiūtė E.1, Šipylaitė J.1, Bračkutė L.2, Olendraitė U.2

1Vilnius Universit y Santariskiu Clinics, Dept.of Anaesthesiology, Intensive 
Therapy and Pain Management, Vilnius, Lithuania, 2Vilnius Universit y, 
Facult y of Medicine, Dept.of Anaesthesiology, Intensive Therapy and Pain 
Management, Vilnius, Lithuania

Background: Placenta percreta(PP) is a defect in placentation character-
ized by invade through myometrium to the serosa by the chorionic villi of the 
placenta. A major cause of morbidity and mortality in patients with placenta 
percreta is postpartum hemorrhage.1 Combination of placenta previa and PP 
is a rare and complicated condition which causes high morbidity and mortal-
ity. An even successfully managed cases require many blood components 
transfusions.
Case report: Gravida with a history of 2 previous cesarean sections(CS) 
was referred to ER at 23 week of gestation due to sudden onset of severe 
lower abdominal pain. Placenta previa was diagnosed and on images of US 
and MRI endorsed PP and hypervascularisation with large branch of a.iliaca 
int sin on scar zone. At 32 week of gestation CS under GA was scheduled. 
Subtotal hysterectomy without adnexes and both internal iliac artery bal-
loon occlusion(IABO) was performed af ter alive male (Apgar 6/8) was de-
livered safely but with massive blood lost ( 4 L). Norepnephrine (0.1-0.2 
µg/kg/min) maintained throughout surgery with obvious decrease in dose 
af ter inflation IABO.3 hours af ter deflation IABO in ICU haemorrhage was 
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observed,relaparotomy, lef t a.iliaca int ligation was performed. Blood loss 3 
L. Following convalescence without complications. The total amount of 12L 
infusion was made to stabilise hemodynamics. Used 14 units(U) FFP, 16 units 
RBC, 12 U platelet, cryoprecipitate 20 U, 1,5g ac tranexamic. 
Discussion: US and MRI are the most suitable to diagnose adherent pla-
centa.Af ter pros and cons on types of anaesthesia we preferred general an-
aesthesia just in case of massive haemorrhage appears so it is less compli-
cated to stabilise hemodynamics.2One of the most successful treatment is 
hysterectomy and embolization of iliac arteries as to prevent the patient from 
massive haemorrhage. 
References: 
1. ACOG practice bulletin: number 76, Oct 2006: postpartum hemorrhage. 
Obs Gyn2006;108:1039-47.
2. Ch Sivasankar. Periop management of undiagnosed PP. Int J Womens 
Health. 2012; 4: 451-454. 
Learning points: Perioperative management of a parturient in this case is 
challenging with the successfully managed massive intraoperative blood loss 
and disturbancies of coagulation. Aggressive management by a multidisci-
plinary team contributed to a successful outcome in presented case. Aa.iliaca 
interna embolization with balloon catheters is valuable method for blood loss 
control, but requires hemorrhage vigilance af ter deflation ballons. 

04AP01-9
Management of a parturient, with Ehlers-Danlos 
(hypermobility) syndrome and previous endoscopic thoracic 
sympathectomy, using a multidisciplinary approach 

Bijral S., Verma S., De Silva R., Kalidindi R.
Medway Maritime Hospital, Dept of Anaesthesiology, Gillingham, United 
Kingdom

Background: Ehler-Danlos Syndrome (EDS) is a rare genetically transmit-
ted connective tissue disorder consisting of 11 subtypes. Type 3 (Benign fa-
milial hypermobility) is characterized by hypermobility and hyper elasticity of 
the skin, who are resistant to local anaesthetics. Patients who undergo T2-3 
thoracic sympathectomy may have suppressed baroreceptor control of heart 
rate and are vulnerable to the depressed ef fects of anaesthetics. We report a 
management of a parturient having both of these conditions together, as no 
reports were found as per literature search.
Case report: A 36-year-old G1P0 healthy Caucasian woman presented at 
32 weeks gestation in the anaesthetic antenatal clinic. Patient was diagnosed 
as an Ehler-Danlos syndrome type 3,with a history of resistance to local an-
aesthetic given for dental treatment. She also had history of hyperhidrosis 
for which she had endoscopic thoracic sympathectomy, when she was 18 
years old.
She was seen in antenatal clinic and agreed for avoidance of regional tech-
niques and having general anaesthesia (GA) for caesarean section (LSCS) 
and opioid base analgesia for labour like Entonox, Pethidine and Remifentanil 
PCA. Obstetricians were advised that if an episiotomy is needed general an-
aesthesia might be needed for suturing due to the resistance to local anaes-
thetics. At term, she presented for an elective LSCS due to breech presenta-
tion. She was given controlled balanced GA for LSCS with back up measures 
to control untoward ef fects of anaesthesia and previous sympathectomy.
Discussion: Avoidance of regional anaesthetic techniques and adherence 
to controlled GA technique, with back up measures to counteract the sup-
pressed sympathetic ef fects on hemodynamics for LSCS, and opioid based 
techniques for labour analgesia could be prudent choices in patients with (ED) 
hypermobility type 3 syndrome with established autonomic imbalances.
References: 
1. L.Arendt-Nielsen. Et al. 1990, insuf ficient ef fect of local analgesics in 
Ehlers Danlos type 3 patients (connective tissue disorder); Acta Anaesthesiol 
Scand, vol. 34;358-361.
2. Chao-Lun Lai. Et al. 2001 Bradycardia and Permanent Pacing af ter 
Bilateral Thoracoscopic T2-Sympathectomy for Primary Hyperhidrosis; 
PACE, Vol. 24(1),
524-25.
Learning points: A multidisciplinary team approach with anaesthetic antena-
tal plan is essential in safe management of patients with multiple problems. 

04AP01-10
Postpartum haemorrhage - the fibrinogen use 

Tavares-Ferreira C., Fonseca J., Alves C., Pereira M., Carvalhas J.
The Coimbra Hospital and Universitary Center, Dept of Anaesthesiology & 
Pain Medicine, Coimbra, Por tugal

Background and Goal of Study: The 2013 Guidelines of ESA implies fibrino-
gen levels of <2g/L identifies women who are at risk of severe postpartum 
haemorrhage (PPH).1,2 Fibrinogen concentrate (FC) is available in our obstet-
rics unit since July 2014, which doesn’t have its own blood bank. The aim of 
this study is to analyse the use of FC in severe PPH from November 2012 to 
November 2015.
Materials and methods: We conducted an observational retrospective study 
about the use of FC in severe PPH. Those given ≥4 packed red blood cells 
(RBC), within 4 hours, and/or FC were considered. Files were sourced for data 
on demographics; obstetrics; comorbidities; pre and post transfusion haemo-
globin (Hb); fibrinogen levels; blood components (BC) transfused. Statistical 
analysis was performed using SPSS StatisticsR 22. Descriptive and inferential 
(Mann-Whitney U, Kruskal-Wallis and Student’s’t tests) analysis procedures 
were performed at a significance level of 5%.
Results and discussion: During this period 0.3% (n=21) of 7419 deliveries 
met the criteria. The average age was 32.6±5.9 years and gestational stage 
36.3±4.0 weeks. 90.5% (n=19) were ASA II and 60% (n=12) were multipa-
rous. 80.9% (n=17) of deliveries were dystocic (10 c-sections), with 4 (19.0%) 
stillbir ths. Preeclampsia was diagnosed in 28.6% (n=6) and HELLP in 14.3% 
(n=3). Pre and post transfusion Hb was 6.6±1.4 and 10.3±1.4. The lowest 
value of fibrinogen was 1.3±0.8g/L [78.6% (n=11) <2g/L] and 3.9±0.9g/L 
at discharge. 81.0% (n=17) received FC. On average 5.8±3.4 RBC, 0.6±0.9 
platelets, 3.4±3.3 inactivated human plasma (IHP), 1.8±1.3g FC and 9.5% 
(n=2) prothrombin complex concentrate were administered. The RBC:IHP 
ratio was 1.7:1. The most frequent cause of bleeding was uterine atony with 
38.1% (n=8). All women survived.
The use of FC hasn’t proved dif ferent (p=0.508) from the time that was avail-
able in our unit. The relationship between the plasma fibrinogen level and 
its administration relatively to the BC administered didn’t dif fer significantly 
(p>0.05). Charbit et al. published evidence of low fibrinogen levels in severe 
PPH.2 Although most women had fibrinogen <2/L, there was no statistically 
significant dif ference with the BC transfused.
Conclusion(s): In our unit, the criteria for BC administration are guided by 
individualized assessment. Institutional protocols are being discussed to stan-
dardize severe PPH management.
References: 
1 Eur.J.Anaesthesiol.2013;30(6):270-382
2 J.Thromb.Haemost.2007;5:266-73 
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04AP01-11
Multidisciplinary approach in obstetric life threating 
emergency: placental abruption in a pregnant woman 
with an anterior placenta praevia 

Mesquita C., Manso F., Serrano A.
Hospital Prof Dr Fernando Fonseca, Dept of Anaesthesiology, Lisboa, 
Por tugal

Background: Placental abruption and placenta praevia are major causes of 
obstetric haemorrhage. The conjunction is rare and could lead to fatal haem-
orrhagic shock. Perioperative course of a patient in this involvement presented 
for emergent cesarian section is described. 
Case report: 37 years old multigravida (4OO4), 33th gestation week was ad-
mit ted on the emergency department in hypovolemic shock. Vaginal bleeding 
was abundant and fetal distress was recognized. 
She had been in the hospital 10 hours before for sudden onset abdominal 
pain and marginal dark blood loss. Fetal wellbeing was confirmed and hospi-
tal discharge was requested.
Fluid resuscitation and emergent cesarean section were carried out.
On surgery theatre, her vital signs were HR 100/min and BP 90/43 mmHg. 
She was drowsy but arousable to verbal command and extremely pale. She 
was assigned an ASA 4(E). Massive transfusion protocol (MTP) was activated. 
Volume resuscitation with warm crystalloids was continued till the arrival of 
blood products. 
In view of hypovolemia and emergent obstetric and fetal care, a general an-
esthetic technique was selected. Preoxygenation was performed and RSI 
was carried out with propofol and succinylcholine. On access to fetus impor-
tant blood loss and episode of bradicardia (reversed with atropine) marked 
anterior placenta section. A live-born infant was delivered (APGAR: 4,7,8). 
Anesthesia was maintained with sevoflurane and rocuronium and supple-
mented with fentanyl, af ter fetal extraction. Hypothermia was prevented.
First laboratory evaluation showed a hemoglobin of 5,7 g/dL.Intraoperative 
blood loss was major but unpredictable. Two RCC ORh- was administered 
on the 20 minutes of surgery. Patient was transferred for ICU, ventilated. On 
course abundant vaginal hemorrhage was evident. Aggressive resuscitation 
care took place in this set ting. A total of 4 RCC, 7 FFPs and 1 Platelet pool, 6g 
Fibrinogen and 2g was transfused. Recovery was unevent ful. 
Discussion: The crux of management of obstetric hemorrhagic shock is mul-
tidisciplinary care consisting of obstetrician, anesthesiologist, neonatologist, 
hematologist and IUC staf f. Early activation of MTP is imperative. Disseminated 
intravascular coagulopathy can complicate bleeding. Ef forts could be made 
to to avoid the vicious cycle of hypothermia, acidosis and coagulopathy in the 
massive transfusion patient.
Learning points: A multidisciplinary approach and planning catalyses the 
management in crisis situation. 

04AP02-1
Breakthrough pain in labour. A randomized double blind 
clinical trial comparing programed intermitent epidural 
boluses (PIEB) versus patient controlled epidural analgesia 
(PCEA) with epidural or combined spinal epidural technique: 
preliminary results 

Diez-Picazo L.D., Guasch E., Alvar E., Olmos E., Schiraldi R., Gilsanz F.
Universit y Hospital La Paz, Dept of Anaesthesiology & Intensive Care, Madrid, 
Spain

Background and Goal of Study: The aim was to know the incidence of 
breakthrough pain (BP) comparing two analgesic regimes. We also evalu-
ated the BP incidence between epidural (EA) and combined spinal epidural 
(CSE) analgesia.
Materials and methods: We performed a randomized double blind clinical 
trial on nulliparous women (18-40 yrs old), with a cervical dilatation <4cm at 
singleton term pregnancy. Exclusion criteria were contraindication for EA and 
the presence of systemic disease. Patients were randomized to receive EA 
with PCEA (group 1), EA plus PIEB (group 2), CSE with PCEA (group 3), or 
CSE plus PIEB (group 4). The anaesthesiologist who performed the epidural 
block was blinded for the analgesic regime, and pain was assessed by a third 
anaesthesiologist blinded for the technique or analgesic regime. All patients 
had a background epidural infusion (0.125% levo-bupivacaine with 1.45 mcg/
ml fentanyl, 5 ml/h.). PCEA groups were set with 10 ml boluses (20 min lock-
out interval). PIEB groups received 10ml bolus per hour (20 min lock time with 

PCEA). BP was defined as the need for analgesia due to pain ≥4 in visual ana-
log scale (VAS) and treated with 10ml bolus of epidural infusion. Failed block 
was considered when VAS was >3 six ty minutes af ter epidural catheter inser-
tion and patients were excluded from the analysis. We recorded BP episodes, 
PCEA boluses, total volume of infusion, VAS pain scores, delivery outcomes, 
and maternal satisfaction.
Results: 60 patients were included. Groups were homogeneous. 93% of PIEB 
groups patients had 0 episodes of BP, and 95% of PCEA patients had at least 
1 episode of BP. (p=0,002). There was less BP episodes in PIEB groups (mean 
0.5 ± 0.9 in group 2; 1.2 ± 1.8 in group 4) compared with control groups (2.4 
± 1.7 in group 1; 2.9 ± 1.7 in group 3) (P <0.05). Total local anaesthetic in 
demand for BP was significantly lower in PIEB (mean 4.1 ± 7.2 ml in group 2; 
95%; 9.4 ± 17.7 ml in group 4) compared with PCEA groups (28.8 ± 16.8 ml 
in group 1; 28.0 ± 16.0 ml in group 3) (P <0.05). There were no dif ference 
between CSE versus EA groups regarding number of BP episodes and PCEA 
boluses (P >0.05). VAS were lower in CSE compared with epidural groups at 
30 min (P <0.001), but they were comparable during labour. The incidence of 
failed block was 11.7%. 
Conclusion: PIEB reduced the incidence of BP during labour compared to 
PCEA. CSE technique could not reduce the number of episodes of BP af ter 
the first 30 minutes. 

04AP02-2
Epidural catheter positioning in labour: Is the transverse 
echo-graphic approach accurate and precise for the definition 
of the epidural space? 

Perna P.1, Gioia A.2, Ragazzi R.2, Innamorato M.1

1Ospedale Santa Maria delle Croci, Dept of Anaesthesiology & Pain Medicine, 
Ravenna, Italy, 2Arcispedale Sant’Anna, Dept of Anaesthesiology & Intensive 
Care, Cona, Italy

Background and Goal of Study: The loss of resistance (LOR) technique is 
the most used for the positioning of the epidural catheter in pregnant women 
but the anatomic landmarks are not always clear. [1]
The aim of our study was to verify the accuracy and precision of the transverse 
echo-graphic approach for the definition of the depth of the epidural space.
Materials and methods: Prospectic observational study conducted in the 
Hospital “S. Maria delle Croci” in Ravenna from February to June 2014. The 
epidural set used was B. Braun Perifix® Filter Sof t Tip set. US imaging was 
performed using a portable SonoSite NanoMax® equipped with a 5-2 MHz 
C60n Convex probe.
The distance between the skin and the first hyperechoic line (posterior dura) 
was named “ultrasound depth”, UD. Tuohy needle was then introduced with 
LOR technique and a mark was made at the skin level. The distance from the 
needle tip to the mark was as “real depth” (RD). Data regarding the whole 
procedure of epidural analgesia, RD, UD were collected.
Results and discussion: We examined 30 parturient women candidate for 
epidural analgesia, mean age 30.3 (±4.6), actual BMI 27.2 (±2.4). We found a 
correlation between RD and UD, with an index of Pearson correlation of 0.88, 
in line with the literature. [2-3] RD was 5.08 cm ± 0.62 cm while UD was 4.94 
cm ± 0.60 cm.

[Figure 1]
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[Figure 2]
At the Bland-Altman analysis, the mean dif ference between UD and RD was 
-0.15 cm (95% C.I. of 5.9 mm).
Conclusion: US-assisted epidural catheter positioning shows a great degree 
of correlation between UD and RD, but US measure tends to underestimate 
the RD of the epidural space. This discrepancy may be explained by the dif-
ferent needle trajectory, or the dif ferent tissue compression exerted by the 
probe.
References: 
1. Borges B, et al. Reg Anesth Pain Med.2009;34:581-585.
2. Shaikh F, et al. BMJ. 2013;346:f1720.
3. Arzola C, et al. Anesth Analg. 2007;104:1188-92. 

04AP02-4
Respiratory rate and capnography are superior to pulse 
oximetry in detecting respiratory depression among laboring 
women receiving remifentanil 

Weiniger C.1, Carvalho B.2, Stocki D.3, Einav S.4

1Hadassah Hebrew Universit y Medical Center, Dept of Anaesthesiology & 
Intensive Care, Jerusalem, Israel, 2Stanford Universit y Medical Ceter, Dept 
of Anesthesia, Perioperative and Pain Medicine, Stanford, United States, 
3Sackler School of Medicine, Dept of Anaesthesiology & Intensive Care, Tel 
Aviv, Israel, 4Shaare Zedek Medical Center Hebrew Universit y, Intensive Care 
Unit, Jerusalem, Israel

Background: Remifentanil may be used by labouring women for patient-con-
trolled intravenous analgesia. Its use is controversial due to potential apnea 
leading to respiratory arrest. We evaluated the ability of several physiological 
variables to detect respiratory depression (RD) in laboring women receiving 
intravenous remifentanil. 
Methods: A safety analysis of a prospective IRB-approved study of healthy 
women receiving intravenous patient-controlled boluses of remifentanil 20-60 
mcg q1-2 mins for labor analgesia. The following physiological variables were 
monitored continuously: respiratory rate (RR), end-tidal CO2 (EtCO2), pulse 
oximetry (SpO2), heart rate (HR), and the Integrated Pulmonary Index (IPI) 
(Capnostream©; Covidien, Boulder CO). The IPI value (1-10; 10 =healthy pa-
tient, =<4 =immediate at tention required, 1 =dire condition), is generated 
from a logic algorithm using the RR, EtCO2, SpO2 and HR parameters. Alert 
triggers included: RR <8 breaths per minute (bpm), EtCO2 <15 mmHg, and 
SpO2 <92%. Apnea was defined as EtCO2 <5 mmHg for at least 30 consecu-
tive seconds. 
Results: 10/19 (52.6%) of the women who received remifentanil (total dose 
1725±1392 mcg, administered over 160±132 min) had at least one apneic 
episode. There were 331 cumulative individual physiological variable alerts; 
82% of these alerts lasted => 10 seconds. In total, 62 apneas were counted; 
100% were detected by RR <8 bpm and the IPI =<4 alert, 76% by EtCO2 <15 
mmHg, and 15% by SpO2 <92%. There were 190 IPI alerts =<4; 84% of these 
alerts lasted =>10 seconds. 
Conclusion: SpO2, of ten viewed as the superior monitor for RD, exhibited the 
worst performance in detecting apnea. RR and IPI alerts (both derived from 
capnography) were more sensitive than EtCO2 and SpO2 to detect RD during 
intravenous remifentanil boluses for labor analgesia. 

[Alarm Histogram]

Figure Alarm Histogram - relative time of alarms detection for individual vari-
ables to detect the onset of all apnea events: before, during and af ter apnea. 
Apnea onset = time zero; apnea defined as EtCO2 <5 mmHg for at least 30 
consecutive secs, from 40 secs prior apnea onset up to end of apnea event. 

04AP02-5
Hemodynamic changes assessed by ClearSight System during 
epidural labor analgesia 

Galante D.1, Badii F.2, Melai E.3, Pedrot ti D.4, Lambo M.S.5, Cococcia L.6

1Universit y Hospital ‚Ospedali Riuniti’, Dept of Anaesthesiology & Intensive 
Care, Foggia, Italy, 2Hospital of Vit torio Veneto, Dept of Anaesthesiology & 
Intensive Care, Vit torio Veneto, Italy, 3Ospedale Unico della Versilia, Dept 
of Anaesthesiology & Intensive Care, Lido di Camaiore, Italy, 4S. Chiara 
Hospital, Dept of Anaesthesiology & Intensive Care, Trento, Italy, 5Spirito 
Santo Hospital, Dept of Anaesthesiology & Intensive Care, Pescara, Italy, 6SS 
Annunziata Hospital, Dept of Anaesthesiology & Intensive Care, Sulmona, Italy

Background and Goal of Study: The ClearSight System is a noninvasive 
method that allow to obtain hemodynamic parameters without the placement 
of an arterial catheter enabling correct decision regarding fluid administration. 
The aim of this study was to determine the Cardiac Output (CO) and Stroke 
Volume (SV) af ter intravenous administration of a crystalloid bolus in patients 
undergoing epidural labor analgesia. 
Materials and methods: A systematic multicentric review of our recorded 
data was analyzed on 32 parturients admit ted for elective labor analgesia. 
Epidural analgesia was performed with levobupivacaine 0.0625% and fentanyl 
50 mcg. Two measurements were made with the ClearSight System: 15 min-
utes af ter the execution of the epidural analgesia (these values were consid-
ered as baseline) and af ter intravenous administration of a crystalloid bolus 
(500 ml) over 30 min. Hemodynamic variables included heart rate, mean arte-
rial pressure, CO and SV. Patients whose CO increased by more than 15% 
were defined as responders.
Results: SV and CO before volume loading was significantly correlated with 
change in SV (ΔSV) and in CO (ΔCO) af ter volume loading (ΔSV: P<0.05, 
r2=0.523; ΔCO: P<0.05, r2=0.209). Of the 32 patients, 19 (59.4%) were re-
sponders to intravascular volume expansion (increase in CO≥15%) and 13 
(41.6%) were non-responders (increase in CO<15%). No significant change 
in heart rate or mean arterial blood pressure were observed.
Results and discussion: ClearSight is able to track hemodynamic changes 
induced by a fluid challenge providing a reasonable estimate of CO and SV. 
This non-invasive method allowed us a hemodynamic monitoring even in 
pregnant women without causing discomfort. The results of the study showed 
that during labor a fluid load resulting in a significant increase in CO and 
SV and highlights the risk of excessive fluid preload during labor analgesia 
(Figure 1).
Conclusions: A series of hemodynamic changes cannot be analyzed during 
labor analgesia with invasive methods. The use of the ClearSight can get reli-
able hemodynamic parameters and allow to avoid the risk of an excessive fluid 
load in this patient population.
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[Figure 1. Hemodynamic changes assessed by ClearSight System]

04AP02-6
Programmed intermittent epidural anaesthetic bolus for labour 
analgesia: a prospective randomized pilot study comparing 
two bolus rates 

Muchacho P., Antunes P., Santos J., Lança F.
Centro Hospitalar de Lisboa Nor te - Hospital de Santa Maria, Dept of 
Anaesthesiology, Lisbon, Por tugal

Background and Goal of Study: Several studies have demonstrated that pro-
grammed intermit tent epidural anesthetic bolus (PIEB) in combination with 
patient-controlled epidural analgesia (PCEA), compared with a continuous 
basal infusion with PCEA, reduce overall local anesthetic consumption and 
adverse ef fects without compromising analgesic ef ficacy. However the opti-
mal bolus infusion rate is currently unknown.
In this randomized, double-blind, pilot study we compared analgesic ef ficacy, 
local anesthetic dosage and patient satisfaction with PIEB + PCEA admin-
istered at two dif ferent rates in labor analgesia: 150 ml/h (standard in our 
institution) vs 300ml/h.
Materials and methods: Uncomplicated, full-term parturients with cervical 
dilation <5 cm were eligible to participate in the study. Af ter enrollment, an 
initial epidural ropivacaine 0,2% loading dose of 12 mL administered. Epidural 
analgesia was maintained with a solution of ropivacaine 0.1% with sufentanil 
0.2 mcg/mL. Parturients were randomly assigned to receive PIEB (10 mL ev-
ery hour beginning 60 minutes af ter the loading dose) with 5 ml bolus PCEA, 
lockout 15 min, maximum 10ml per hour; bolus rate 150 ml/h or 300 ml/h. 
Pain numerical rating scale (1-10), side ef fects (motor block using modified 
Bromage score) were assessed hourly and parturient’s satisfaction; PCEA 
bolus, total/hourly anesthetic consumption, neonatal/obstetric outcomes and 
maternal satisfaction (1-10) were noted. 
Results and discussion: We recruted 20 parturients (150 ml/h group= 8; 300 
ml/h group= 12). There were no statistically significant dif ferences between 
the two groups in patient characteristics, obstetric/neonatal outcomes and 
side ef fects. 
Motor block was not observed. Pain scores were similar between groups 1.18 
± 1.1 vs 1.53 ± 0.766, p= 0,384. Ropivacaine consumption (mg/h) were very 
similar 12.1 ± 2.8 vs 12.07 ± 1.4, p= 0,678. The degree of parturient satis-
faction was significantly higher in the 150 ml/h group (8.75 ± 1.05 vs 9.75 ± 
0.46, p= 0.0479). 

Conclusion(s): This study allows us to consider 300 ml/h bolus rate as an 
alternative in labour analgesia as compared to standard 150ml/h rate in our 
institution. The small size of our sample doesn’t allow us to draw any definite 
conclusions regarding ef ficacy, safety or parturient satisfaction. Further stud-
ies are warranted. 

04AP02-7
The effect of the dose of bupivacaine on prolonged 
deceleration during intrathecal labor analgesia 

Yamashita Y.1, Mori Y.1, Sato M.1, Suzuki Y.1, Nagata C.2

1National Center for Child Health and Development, Dept of Anaesthesiology, 
Tokyo, Japan, 2National Center for Child Health and Development, Research 
and Development Depar tment, Tokyo, Japan

Background: Combined spinal epidural anesthesia(CSEA) is common for 
labor analgesia. It was reported that the uterine hyperactivity, spinal opioids 
and pain relief was related to fetal heart rate abnormalities in labor. But the 
ef fect of the intrathecal dose of local anesthetics on prolonged deceleration 
is unknown.
We hypothesized that the dose of bupivacaine also af fected the fetal heart 
rate abnormalities, so we changed the dose of bupivacaine with fentanyl.
The aim of study was to determine retrospectively whether the dose of bupi-
vacaine af fected fetal prolonged deceleration without reducing the ef fect of 
pain relief.
Methods: Bupivacaine 2.5mg with fentanyl 10mcg were administered intra-
thecally for routine labor analgesia, but from May 2015, the providers chose 
the dose of bupivacaine with 1.5mg or 2.5mg.
Between May and October 2015, the full term (<37wks, >42wks) parturients 
in labor at our hospital were subjected to this study. They were divided into 
two groups (bupivacaine 1.5mg group and 2.5mg group). Those who re-
ceived only epidural anesthesia and those carrying twin or a fetus with known 
congenital abnormalities were excluded.
A propensity matched controlled method was used to reduce selection bias 
with maternal age, height, body weight, body mass index, gestational age, 
cervical dilatation, status of membrane, use of oxytocin, and medical history 
(pregnant-induced hypertension, gestational diabetes mellitus, fetal growth 
restriction, myoma).
We compared the rate of prolonged deceleration in 30 minutes af ter intra-
thecally administered, the level of pain before and af ter analgesia, mode of 
delivery, the length of first and second phase, and the fetal outcomes. Pain 
score was assessed with a NRS. 
Data were analyzed with nonparametric test and χ2 analysis. P<0.05 was con-
sidered significant.
Results: Three hundred and fif ty-six pregnant women were enrolled, and 242 
were selected by the propensity score matching (1.5mg group 141, 2.5mg 
group 141). 
There were no significant dif ferences in the incidence of prolonged decelera-
tion (13.4% in 1.5mg group versus 7.1% in 2.5mg group, P=0.11), NRS before 
and af ter analgesia, the mode of delivery, the length of the first and second 
phase, and umbilical pH, BE, Apgar score<7.
Conclusions: There were no dif ferences of the incidence of prolonged decel-
eration and labor outcomes between 1.5mg and 2.5mg of intrathecal bupiva-
caine for labor analgesia with CSEA. 

04AP02-8
Obstetric pain: visual analog scale (VAS) and numerical rating 
scale (NRS) are correlated and have a modest but comparable 
sensitivity to detect a relief af ter epidural analgesia (EA) 

Pratici E., Nebout S., Ghanem S., Malinas A., Hajage D., Keita H.
Hôpital Louis Mourier-APHP-Paris 7 Universit y, Dept of Anaesthesiology, 
Colombes, France

Background: Excluding obstetric context, it has been shown that VAS and 
NRS were correlated, but this correlation (C) was stronger for lower pain 
scores compared with the highest scores (1). It has also been described a 
dif ference between the two scales in their ability to detect pain relief af ter 
treatment (1). 
We conducted a survey on labor pain. The primary goal was to evaluate the 
C and the agreement between VAS and NRS and to evaluate the sensitivity of 
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these two scales to detect a relief af ter EA. The 2nd objective was to determine 
the preferred scale of patients. 
Materials and methods: We conducted a prospective observational study 
in a category III maternity unit. Patients who wanted an EA for labor were in-
cluded. 30 min before (BF) and af ter (AF) EA, patients were assessed by VAS 
and NRS at the peak of uterine contractions. 30 min AF the EA, they indicated 
their relief level giving the% pain reduction (R). For VAS and NRS, the % of pain 
R was calculated: 100 X ((score BF EA - score AF EA) / score BF EA). 
Demographic and obstetric data were collected. Statistical analysis by corre-
lation coef ficient of concordance (CCC) and graphics with Bland and Altman 
(BA) limits of agreement (1.96 X SD).
Results and discussion: 97 patients were included. Main results are inTable.
The CCC (95% CI) between the% R in pain reported by the patient and that 
calculated for VAS and NRS was respectively 0.7 (0.6-0.8) and 0.73 (0.6-0.8). 
Analyses of BA BF and AF EA are represented by Fig1 and 2. The bias (agree-
ment limits) between% R in the reported pain and that calculated for the VAS 
and NRS was respectively, - 2.8 (31.2) and -1.2 (30.6). Preference was 16% 
and 66%, respectively for VAS and NRS. 18% had no preference.

[Table and Figures 1 and 2]

This study shows a strong C between VAS and NRS for both severe pain and 
weak pain AF EA. The bias is small between the VAS and NRS either BFor AF 
EA since the average dif ference is close to 0 (-0.4 to -0.3). Two scales have 
a sensitivity to detect pain relief whith moderate C with pain R reported by 
patients.
Conclusion: VAS and NRS are equivalent and either may be used to evaluate 
labor pain. NRS is parturients’ preferred scale. 
Reference: 1. BMJ 200 ; 320 : 785-8 

04AP02-9
New option in epidural analgesia: first stage of labour 
is reduced by free movement of pelvis 

Hernández González L.1, Santana L.2, Rodríguez-Pérez A.3, 
García Hernández J.A.4

1Hospital Universitario Materno-Infantil de Canarias, Dept of Anaesthesiology, 
Las Palmas de Gran Canaria, Spain, 2Hospital Universitario de Gran 
Canaria Dr. Negrin, Dept of Anaesthesiology, Las Palmas de Gran Canaria, 
Spain, 3Hospital Universitario de Gran Canaria Doctor Negrín, Dept of 
Anaesthesiology, Las Palmas de Gran Canaria, Spain, 4Hospital Universitario 
Materno-Infantil de Canarias, Depar tament of Gynecology and Obstetrics, Las 
Palmas de Gran Canaria, Spain

Background and Objective: During labour women adopt dif ferent positions 
and movements to control the pain of the contraction. It is present “free move-
ment of pelvis” that women could adopt during labour, being the mechanism 
for the benefit of the mobile epidurals.
Materials and methods: 100 primiparous women who chose an epidural an-
algesia (EA) for their labour are enrolled in this observational cohort study 

between April 2013 to May 2014. EA was initiated with 8 ml levobupivacaine 
0,125% plus 100mcg fentanyl, followed by a continuous infusion of 0,0625% 
levobupivacaine plus 2mcg/ml fentanyl at 12-15ml/h according to weight 
and height. We defined “free movement of pelvic “ when woman is able to 
do pelvic anteversion and retroversion also sacral nutation and its opposite 
movement. Patients were divided into three groups: Group-A, women who 
had “free movement of pelvis”at any positions; Group-P, when women did not 
have “free movement of pelvis” in recumbent positions and Group-S, if wom-
en adopted sit ting positions without a “free movement of pelvis”. As statistical 
analysis, the c2 test was used for nominal data and the one-way ANOVA for 
dif ferences between the means.
Results and discussion: It was recruited 44 in Group A, 27 in Group P and 
29 in Group-S). All groups were similar respect to maternal and general char-
acteristics. It was observed significant dif ferences between the groups ac-
cording to duration of the first stage of labour (A:450 ±302, 92min, P:522,78 
±253, 63 min, S:622,76 ±355, 48min, p=0,030) and the amount of local anes-
thetic consumed (A:72,77 ±63, 86ml, P:97,04 ±64, 95ml, S:121,83 ±84, 46ml, 
p=0,017). Previous studies have found a reduction of the first stage in women 
who adopted dif ferent positions to recumbent positions, but they do not ac-
count how much time of pelvis in movement (1) or the amount of local anes-
thetic consumed (2). The “free movement of pelvis” at any position is more 
important than the position itself.
Conclusion: This study suggets that maternal positions with “free movement 
of pelvis” may positively influence in labour process cause of reducing ma-
ternal pain, labour length and caesarean section without af fecting neonatal 
outcomes.
References: 
1. Lawrence A et al. Maternal positions and mobility during first stage labour. 
Cochrane Database Syst Rev 2013;10:CD003934. 
2. Gizzo S et al. Women’s choice of positions during labour: return to the 
past or a modern way to give bir th? A cohort study in Italy. BioMed Res Int. 
2014;2014:638093. 

04AP02-10
Labour analgesia challenge - when epidural is not possible, 
what can we do? 

Godinho P., Lavado J., Gonçalves L., Macedo I., Carlos T., Valente E.
Centro Hospitalar de Leiria, Dept of Anaesthesiology & Pain Medicine, Leiria, 
Por tugal

Background: Epidural analgesia remains the gold standard for labour, but 
in some situations cannot be used and an alternative method has to be con-
sidered.1

Case report: Pregnant 31 year-old female, 86kg and 1,63m, with severe sco-
liosis, submit ted to posterior arthrodesis from cervical to sacral vertebrae, 
asked for labour analgesia.

[X-ray images]

Orthopedic evaluation suggested eligibility for eutocic delivery. The patient 
described abdominal and back irruptive pain (10/10). PCA-analgesia with 
remifentanil-bolus was started: 20µg/mL, 2min lockout and increasing bolus 
doses (15-40µg). The patient asked for 120 bolus, with 90 administrations (to-
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tal dose: 2407µg) in 6h. Pain score decreased to 2/10. Vomiting was observed 
and resolved with ondansetron. Af ter total cervix dilation, caesarean was per-
formed under general anaesthesia, due to foetus-pelvic incompatibility. For 
postoperative analgesia a TAP block was performed, with successful pain re-
lief. The baby had Apgar 10/10/10.
Discussion: Spontaneous vaginal delivery is considered one of the most 
painful experiences in women’s life. Pain intensity depends highly on mother’s 
physical and psychological factors. Severe pain adversely af fects the parturi-
ent and foetus.1 Remifentanil is a potent short-acting opioid rapidly metabo-
lized by the mother and foetus, with suitable pharmacological profile for labour 
analgesia, providing adequate pain relief and high maternal satisfaction.2,3 

Maternal sedation and respiratory depression may occur, but with careful 
monitoring, it has a safe profile.3 
References: 
1. Joanna S,et all. Remifentanil for labour pain relief. Anaesthesiol Intensive 
Ther 2015,vol.47,no1,82-86 
2. Schnabel A,et all. Remifentanil for labour analgesia:a meta-analysis of 
randomised controlled trials. Eur J Anaesthesiol.2012;29(4):177-85 
3. Tveit TO,et all. Ef ficacy and side ef fects of intravenous remifentanil 
patient-controlled analgesia used in a stepwise approach for labour:an 
observational study. Int J Obstet Anesth.2013;22(1):19-25
Learning points: Remifentanil can be a safe and ef fective alternative to epi-
dural in labour analgesia, when this technique is not possible. Careful monitor-
ing to prevent complications is essential. 

04AP02-11
Ketamine for labour analgesia: case report 

Barros Silva J., Lareiro N., Saraiva L., Figueiredo J.N.
Centro Hospitalar Baixo Vouga, Dept of Anaesthesiology, Aveiro, Por tugal

Background: Ketamine is a powerful anesthetic rarely used nowadays due 
to its severe adverse ef fects, particularly those af fecting the Central Nervous 
System.1 
It’s analgesic properties are also well acknowledged. Recent studies dem-
onstrated that a low-dose ketamine perfusion provides ef ficient analgesia in 
the perioperative period, and this has stirred the interest for its use in labour 
analgesia.2,3

This case report describes the use of ketamine for labour analgesia in a par-
turient with thrombocytopenia.
Case report: 29 y.o. parturient, ASA II, admit ted in labour due to premature 
rupture of membranes.
She had a platelet count of 84x109/L and we decided not to perform the epi-
dural.
We initiated an intravenous perfusion of ketamine, starting with a loading dose 
of 0,2mg/kg during 30 minutes, followed by a perfusion of 0,2mg/kg/h.
Maternal vital signs, pain and sedation scores and fetal heart rate were regis-
tered. Special at tention was given to the presence of adverse ef fects.
We started on the first stage of labour. Pain score was 8/10 according to visual 
analogue scale (VAS). Af ter 30 minutes, pain score was 1/10 (VAS). During the 
2nd and 3rd stages, pain scores kept between 1-2/10 VAS.
No maternal or fetal haemodynamic changes occurred,
It was an eutocic delivery, the newborn had an Apgar Score of 1’9 / 5’10.
Discussion: The present case report is in agreement with the latest studies 
in which low-dose ketamine allows a satisfactory relief of labour pain without 
inter fering with its progression or the newborn’s wellbeing. [2,3]
It can be considered a safe technique, since a parturient/nurse ratio of 1:1 is 
not necessary, and it is not associated with excessive sedation or respiratory 
depression.
References: 
1. Pai A, Heining M. Ketamine. Continuing Education in Anaesthesia, Critical 
Care & Pain. 2007;7(2):59-63.
2. Joel S JA, Cherian VT, Nandhakumar A, Raju N, Kaliaperumal I. . Low-
dose ketamine infusion for labor analgesia: A double-blind, randomized, 
placebo controlled clinical trial. Saudi Journal of Anaesthesia. 2014;8(1):6-10.
3. Jagatia K, Mehta J, Patel N. Low dose ketamine for painless labour- A 
comparative study of 100 patients. International Journal of Medical Science 
and Public Health. 2013;3(1):707
Learning points: In cases which epidural analgesia is contraindicated, ket-
amine might present as an alternative to opioids. However, more studies are 
needed to validate the technique. 

04AP03-1
Is the effective dose 50 of Sugammadex to reverse 
neuromuscular block lower in pregnant women than 
in non-pregnant? Preliminary data 

Papas M., Stroumpoulis K., Hadzilia S., Valsamidis D.
General Hospital of Athens ‚Alexandra’, Dept of Anaesthesiology & Pain 
Medicine, Athens, Greece

Background and Goal of Study: The dose alteration of Sugammadex neces-
sary in order to reverse the level of neuromuscular blockade at a train-of-four 
count of two during pregnancy is unknown. We aimed to find the ef fective 
dose 50 (ED50) of Sugammadex required to reverse this neuromuscular 
blockade depth in pregnant at term and non-pregnant women using the Dixon 
Massey up-and-down method (1) 
Materials and methods: Af ter informed patient consent and institutional re-
view board approval, 30 healthy pregnant women at term scheduled for elec-
tive caesarean section (Group P) and 30 healthy women scheduled for minor 
laparoscopic surgery (Group L) were recruited. 
Af ter 3min of preoxygenation and anesthesia induction with Thiopental, all 
women received a single bolus dose of Rocuronium 0.8mg/kg, followed by 
maintenance doses (Rocuronium 0.15mg/kg) as needed. Neuromuscular 
blockade was monitored using kinemyography. 
Af ter the last dose of Rocuronium and at train-of-four count of two, a single 
bolus dose of Sugammadex was administered. The primary ef ficacy variable 
was the recovery of T4/T1 ratio of 0.9, at 5min af ter sugammadex administra-
tion.The dose of Sugammadex was given according to the Dixon and Massey 
up-and-down method (1). 
The dose for the first patient in each group was 0,5mg/Kg. An inef fective dose 
was defined as recovery of the T4/T1 ratio <0.9 in 5min and this mandated 
an increase of 0.1mg/Kg to the next woman and vice versa. The ED(50) was 
calculated using the method of Dixon and Massey. In pregnant women the 
prepregnacy weight was used for the dose calculations 
Results and discussion: Age and anthropometric variables were similar for 
both groups. The Sugammadex ED50 for neuromuscular blockade reversal 
in group P was calculated as 0,97mg/Kg with SD 0.12mg/Kg, SE 0.03mg/
Kg and Confidence Interval (CI) 95% 0.92-1.03mg/Kg, whereas in group L 
respective values were 1.31 mg/Kg (SD: 0.22mg/Kg, SE: 0.05mg/Kg, CI 95%: 
1.22-1.40mg/Kg), which was statistically significant (t-test, p<0.001). There 
were no adverse ef fects related to the study treatments. 
Conclusion(s): The ef fective dose 50 (ED50) of Sugammadex required to 
reverse the level of neuromuscular block at a train-of-four count of two in term 
pregnancy seems to be about 25% lower in pregnant women than in non-
pregnant 
Reference: 
1. Dixon WJ, Massey FJ. In: Introduction to statistical analysis. 1983:426-41 
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04AP03-2
Anaesthetic management of a parturient with becker’s 
myotonia congenita using propofol, rocuronium and 
sugammadex 

Kosinova M.1, Stourac P.2, Vohanka S.3, Huser M.4

1Universit y Hospital Brno, Dept of Anaesthesiology & Intensive Care, 
Brno, Czech Republic, 2Universit y Hospital Brno, Dept of Paediatric 
Anaesthesiology and Intensive Care Medicine, Brno, Czech Republic, 
3Universit y Hospital Brno, Dept of Neurology, Brno, Czech Republic, 
4Universit y Hospital Brno, Dept of Obstetrics and Gynecology, Brno, Czech 
Republic

Background: Becker’s Disease is an autosomal recessive type of myotonia 
congenita. Worldwide prevalence is about 1/100000. It is linked to mutations 
in CLCN1, the gene encoding skeletal muscle chloride channel. It reduces 
flow of chloride ions during repolarization and leads to sustained muscle con-
tractions. Typical clinical symptoms are myotonic stif fness and “warm-up” 
phenomenon.
Case report: 27 year old primipara with homozygote recessive mutation in 
CLCN1 (c.1437_1450del,p.480HfsX24) was indicated to elective caesarean 
section in 40 gestational week. In personal history she had thoracic stabi-
lisation for scoliosis and hypothyreosis. We decided to provide the general 
anaesthesia with propofol in TCI mode (Schnider mode, Ce=ef fective concen-
tration 5 mcg/ml) and rocuronium 1 mg/kg IV for rapid sequence induction, 
monitoring the depth of neuromuscular blockade (NMB) on TOF WATCH SX 
device. The male newborn (APGAR score 9-10-10) with no signs of pathol-
ogy in acid-base balance in arterial umbilical blood was delivered. At the end 
of surgery (Ce=1 mcg/ml, TOF=0, PTC=0) we administered sugammadex 4 
mg/kg IV. It takes 2 min and 15 sec to reach TOF ratio 90% and subsequent 
extubation. Af ter extubation she was breathing adequately, communicative, 
transferred to the recovery room and af ter two hours with no signs of residual 
NMB or respiratory problems back to the gynaecological ward to the moni-
tored postoperative room. She was discharged home on 4th day.
Discussion: To the best of our knowledge, this is the first report of anaesthetic 
management of a parturient with Becker’s myotonia congenita who under-
went CS under general anaesthesia. In this case we wanted to aware of using 
malignant hyperthermia (MH) triggering drugs, though the association with 
MH has been regarded as highly unlikely, suxamethonium which can cause 
total body rigidity and subsequent dif ficult airway management and neostig-
mine which can cause myotonic response. Since there can be also increased 
sensitivity to non-depolarizing neuromuscular blocking agents we monitored 
the depth of NMB.
Learning points: This case shows the possibility of using propofol with ro-
curonium for caesarean section in a parturient with Becker’s myotonia con-
genita with the use of sugammadex for safe and rapid reversal of NMB. This 
enables standard maternal care for newborns to high risk parturients. 

04AP03-3
Thiopental vs propofol for obstetric GA: a survey of current 
practice 

Sandhar T.S.1, Sandhar R.M.2, Kumar M.1

1Medway Maritime Hospital, Dept of Anaesthesiology & Intensive Care, 
Gillingham, United Kingdom, 2Maidstone & Tunbridge Wells NHS Trust, Dept 
of Anaesthesiology & Intensive Care, Maidstone, United Kingdom

Background and Goal of Survey: The use of thiopental as induction agent 
for obstetric GA was first described by Hodges1. A national survey2  published 
in IJOA 2013 showed that even though thiopental was still agent of choice 58% 
would support the use of propofol instead. Following publication of NAP53 

and MBRRACE -UK4 we surveyed the opinions and practice of anesthetists in 
KSS and London deanery in order to profile the current practice in obstetric 
general anaesthesia. 
Materials and methods: An online survey was sent to trainees and consul-
tants in the London and KSS deanery. We aimed at collecting replies from 
80 anaesthetists of various grades with experience in Obstetric Anaesthesia.
Results and discussion: The response rate was 78%(63/80) out of which 
84%(53) used thiopental as induction agent and propofol was used by remain-
ing 16%(10). 56% of responders had experience of using both thiopental and 
propofol as induction agent in obstetric anaesthesia. Around 99% had experi-
ence with thiopental outside obstetric set tings. 54% of responders would use 
thiopental and 46% would use propofol as induction agent for obstetric GA if 

choice was based on personal preference rather then a protocol. 
Conclusion(s): Our survey has shown thiopental still being the drug of choice 
for obstetric GA. However, more then half of responders had experience of 
using both thiopental and propofol in obstetric set ting. If given a choice to 
which induction agent to be used thiopental would be used by only slightly 
more than half.
References: 
1. General anaestheia for operative obstetrics: with special reference to 
the use of thiopental and suxamethonium.Hamer Hodges RJ, Bennet t JR, 
Tunstall ME, Knight RF Int J Obstet Anesth. 2013.
2. Choice of anaesthetic agents for caesarean section: a UK survey of 
current practice. Murdoch H Scrut ton M, Lax ton CH. Int J Obstet Anesth. 
2013.
3. Accidental Awarenessduring General Anaesthesia in the United Kingdom 
and Ireland. The 5th National Audit Project of RCOA and AAGBI. Plaat F, 
Lucas DN, Bogod DG. AAGA in obstetric anaesthesia. In: Pandit JJ,Cook 
TM,eds
4. MBRRACE UK.Saving Lives, Improving Mothers’ Care Lessons Learned to 
Inform Future Maternity Care from the UK and Ireland Confidential Enquiries 
into Maternal Deaths and Morbidity 2009-12 .Yentis S, Clyburn P, Knight 
M, Kenyon S, Brocklehurst P, Neilson J, Shakespeare J, Kurinczuk JJ, eds 
Oxford:National Perinatal Epidemiology Unit, University of Oxford, 2014: 

04AP03-4
General anesthesia with target controlled infusion of propofol 
and remifentanil for planned caesarean section in a parturient 
with unruptured intracranial aneurysm 

Moreira J.1, Pinheiro F.2, Amorim P.1

1Centro Hospitalar do Por to, Dept of Anaesthesiology, Por to, Por tugal, 
2Centro Hospitalar e Universitário de Coimbra, Dept of Anaesthesiology, 
Coimbra, Por tugal

Background: The incidence of cerebral aneurysm in pregnancy is similar to 
that in the general population (2%), but its rupture is more common during 
pregnancy.1 In a planned caesarean section the main question is whether to 
perform general or spinal/epidural anesthesia, but there are no formal recom-
mendations or guidelines regarding which technique to choose and very few 
cases have been reported. We report such a case and discuss its manage-
ment. 
Case report: The choice was to perform general anesthesia. Remifentanil 
(Remi) by ef fect site Target Controlled Infusion (TCI) was started at a concen-
tration ef fect (Ce) of 2,5ng/ml before placement of an arterial line. Propofol 
was given slowly until loss of conscience and then by ef fect site TCI. Remi was 
increased to 4 and rocuronium was given. Af ter tracheal intubation Remi was 
stopped and propofol titrated to Bispectral index (BIS) 40 to 60. Mean arterial 
blood pressure was 91 and 104 mmHg before and af ter intubation. 9min af ter 
intubation, a 3395g fetus was born. Apgar scores were 5 and 9 at 1 and 5 min. 
Assisted mask ventilation was required for 1,75min. The Remi Ce at umbilical 
cord clamping was 2,0 ng ml-1, and was then increased.
Discussion: Spinal anesthesia was not used because lumbar punctures have 
been associated with aneurysm ruptures.2 
Epidural anesthesia could be an option, but the danger of lumbar puncture 
could not be excluded. General anesthesia implies tracheal intubation with the 
risk of sympathetic activation. Opioids obtund this response, but may depress 
the fetus. Both intubation and skin incision represent powerful noxious stimuli 
that may result in aneurysm rupture. Remi, given its rapid action, is a good 
option. Remi by TCI allows tight control of concentrations and allowed us to 
provide safe maternal anesthesia without harming the fetus.3 
Food and Drug Administration information says that Remi Ce of 2ng/ml does 
not cause respiratory depression in the adult. In the fetus Remi elimination 
is fast.
Referencies:
1. Rev Neurologique 2008; 164: 781-786; 
2. Indian J Anaesth 2002; 46: 386-390; 
3. International Journal of Obstetric Anesthesia 2004; 13: 153-158. 
Learning Points: In a cesarean section in a parturient with a cerebral aneu-
rysm, total intravenous anaesthesia with TCI of remifentanil allowed titration of 
the opioid concentration in order to obtund sympathetic responses to intuba-
tion and incision providing safe maternal anesthesia without depressing the 
fetus. 
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04AP03-5
General anaesthesia for cesarean section: Is thiopental 
missing? 

Montandrau O.1, Espitalier F.1, Remérand F.1, Bouyou J.2, Laf fon M.1

1Centre Hospitalier Régional Universitaire de Tours, Dept of Anaesthesiology 
& Intensive Care, Tours, France, 2Hopital Lariboisière Assistance Publique - 
Hôpitaux de Paris, Dept of Obstetrics and Gynecology, Paris, France

Background and Goal of Study: In obstetric anaesthesia, sodium thiopental 
was routinely used for caesarean section (CS) under general anaesthesia. 
Since May 2011, sodium thiopental production has been stopped in France. 
Therefore, propofol was used instead of thiopental in this situation. The best 
induction agent choice remains controversial and limited comparative studies 
are available, mainly in case of emergency. 
The objectives of this study were to compare the ef fects of propofol versus 
thiopental on the neonate’s outcome af ter elective and emergency CS.
Materials and methods: This comparative before/af ter trial analyzed retro-
spectively neonates from ASA I and II pregnant women delivered from 2009 
January to 2013 December by elective or emergency cesarean section in a 
French teaching hospital. Two periods, according to the hypnotic drug, was 
compared: before May 2011 (thiopental) and af ter (propofol). The primary 
outcome was the Apgar score at 1, 5 and 10 minutes, the secondary out-
comes were the arterial umbilical pH and the admission rate in a neonatal care 
unit. Results are expressed in median, chi2 was performed for comparisons. 
A p <0.05 was significant.
Results and discussion: 367 newborns were included, n=178 in thiopen-
tal (6.2 ± 1.8 mg/kg) and n=189 in propofol (3.5 ± 0,9 mg/kg) periods. 
Demographic characteristics of parturients were similar in both periods. The 
Apgar score was higher during thiopental than propofol period with 7 (2-9) vs 
5 (2-8) (p=0.01) at 1 minute; 9 (6-10) vs 7 (6-9) (p=0.002) at 5 minutes but 
similar at 10 minutes. For emergencies CS with extraction time <10 min or 
10-60 minutes, Apgar score was higher during thiopental period, but only at 1 
minutes, 8 (4-9) vs 6 (3-9) (p=0.016), and when extraction time was 10-60 min. 
Blood gases analyses and admission rate of neonates in care unit were similar 
between the two periods whatever the timing of CS.
Conclusions: These results suggest both thiopental and propofol may be 
used for caesarean section under general anaesthesia but the place of thio-
pental instead of propofol has to be prospectively assessed. Because we did 
not find any dif ference at 5 minutes for CS in emergency, the deleterious ef-
fect of propofol for the neonate is probably low. 

04AP03-6
Does epidural labor analgesia for women advanced maternal 
age increase the risk of caesarean section? 

Teranishi R., Wakimoto M., Arimoto S., Miyamoto Y., Taniguchi A., Kinouchi K.
Osaka Medical Center for Maternal and Child Health, Dept of 
Anaesthesiology, Izumi, Japan

Background and Goal of Study: Advanced maternal age at estimated de-
livery date has become increasingly common in all over the world. It is well 
established that epidural labor analgesia is not related to the increase of cae-
sarean delivery rate. On the other hand, advanced maternal age is reported 
as the independent risk factor for caesarean delivery. There is no study which 
assessing the association between maternal age and caesarean delivery rate 
with epidural labor analgesia. 
The aim of this study is to determine whether epidural labor analgesia increase 
the risk of emergency caesarean delivery in women aged over 40.
Materials and methods: We performed retrospective study on women aged 
over 40 between 36 and 42 week’s gestation delivering at our hospital from 
Oct 2009 to Oct 2014. Women who had contraindications to labor, including 
a prior cesarean delivery, were excluded. We analyzed demographic data, 
factors related to the risk for cesarean deliver, complications and outcome of 
labor. χ2 test and used for qualitative data and p<0.05 was considered sig-
nificant.
Results and discussion: In these 5 years, all delivery was 8164 and delivery 
of the maternal age over 40 was 703 (8.6%). Among them, 225 was excluded 
because of contraindication to labor, elective caesarean section, abortion and 
delivery for the fetal reason. The overall caesarean rate for this population was 
19% (n=91) and the rate of epidural analgesia was 7.7% (n=37). In non-epi-
dural group (n=441), 82 patients (18%) required caesarean delivery, whereas 
14 patients (37%) had caesarean section in epidural group. (P<0.05).

Conclusion(s): Our fining suggests that epidural labor analgesia for women 
aged over 40 may increase the risk for caesarean delivery. Although causal 
relationship should be examined in more randomized trial, prenatal care pro-
viders should discuss the risks and benefits of epidural analgesia with patients 
especially for these age group. 

04AP03-7
The effect of anaesthetic technique on neonatal morbidity in 
emergent caesarean section for fetal distress: a prospective 
observational study 

Edipoglu I.S.1, Celik F.S.1, Marangoz E.2, Orcan G.H.3

1Suleymaniye Bir th and Women’s Health Education and Research Hospital, 
Dept of Anaesthesiology, Istanbul, Turkey, 2Diyarbakır Ergani Government 
Hospital, Dept of Anaesthesiology, Diyarbakır, Turkey, 3Mardin Bir th and 
Children’s Hospital, Dept of Anaesthesiology, Mardin, Turkey

Background and Goal of Study: Emergent Caesarean section is an impor-
tant area of challenge for an anaesthesiologist. The decisions of the anaes-
thetic technique can be of paramount importance. In the literature there are 
few studies assessing the neonatal morbidity for fetal distress diagnosed 
emergent caesareans. The aim of our study is to evaluate the ef fect of anaes-
thetic technique on neonatal morbidity in emergent caesareans diagnosed 
for fetal distress.
Materials and methods: Our article is a single centred prospective obser-
vational study which was approved by Bakirkoy Dr. Sadi Konuk Education 
and Research Hospital Clinical Studies Ethical Commit tee (Study protocol 
code: 2015/127). We enrolled pregnant patients who were diagnosed as fetal 
distress, aged 18-45 and BMI<40. When the patient was diagnosed for fetal 
distress and urgently moved to operating room, the senior anaesthetist de-
cided the type of anaesthesia according to national guidelines and patients’ 
approval. Then we divided the patients into two groups (group G and group 
R). All gravidas’ hemodynamic data were recorded during surgery. We ac-
quired neonatal data including APGAR scores in 1st, 3rd, 5th minutes, and um-
bilical blood gas (if indicated). Af ter the operation we followed the neonates 
until discharge and recorded any morbid conditions. We defined morbidity 
as 5-minute Apgar score (APGAR5) <7, any need for mechanical ventilation, 
any neonatal intensive care unit entrance and any respiratory insuf ficiency 
symptoms.
Results and discussion: 61 patients were included in the study. We applied 
regional anaesthesia to 31 patients and 5 (19,2%) of neonates’ had morbid-
ity. In general anaesthesia group (n:30) morbidity was detected for 9 (30%) 
cases. We did not detect any significant dif ference in terms of morbidity and 
length of hospital stay. (p>0,05) We recorded a significantly diminished 1st 
minute APGAR scores (p=0,045) with general anaesthesia but we did not 
determine this reduction for 3rd and 5th minute APGAR scores. (p>0,05). We 
found a significant reduction in heart rate in the 10th, 20th and 30th (p=0,032, 
p= 0,001and p=0,034 respectively) minutes in regional anaesthesia group.
Conclusion: We could not find any data that regional anaesthesia is superior 
to general anaesthesia regarding neonatal morbidity for emergent caesar-
eans section. We think that both techniques can safely be applicable for fetal 
distress diagnosed emergent caesareans in terms of neonatal morbidity. 

04AP03-8
Does Sevoflurane influence cognitive function recovery af ter 
caesarean section? 

Volkov O., Klygunenko O.
State Establishment ‚Dnipropetrovsk Medical Academy of Health Ministry of 
Ukraine’, Dept of Anaesthesiology & Intensive Care, Dnipropetrovsk, Ukraine

Background and Goal of Study: Postoperative cognitive dysfunction could 
occur following obstetric interventions such as caesarean section (CS) or 
vaginal delivery and have consequences on the mother and the child1 and 
can be grounded on general anesthesia (GA) agents.2 
The aim was to determine the ef fect of sevoflurane on cognitive function (CF) 
of women delivered by CS. 
Materials and methods: Having agreed with the local Ethics Commit tee and 
obtained the informed consents, 64 women (who delivered by the CS) were 
examined. Af ter GA was induced with propofol (2 mg/kg) the women were 
randomized into 2 groups: IA (n=30) GA with sevoflurane 1.3vol% in 50% 
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oxygen, and TIVA (n=34) GA with propofol 0.1 mg/kg/min. Both groups were 
similar in relation to age, education, physical status (ASA I-II), intraoperative 
blood loss, surgery duration, initially reduced CF. 
CF were assessed by Montreal Cognitive Assessment scale (MoCA) and 
Cognitive Failure Assessment (CFQ) test, Memory by Luria test, Control func-
tions by Alternating Trail Making test (ATM), praxis by Clock Drawing Test 
(CDT). Timepoints: before delivery (baseline), at day 1st, 3d, 7th, 28th and 
46th af ter CS. Data are presented as mean±SD or % mothers with param-
eters lower the norm. Mann-Whitney U test was used for statistical analysis, 
*p<0.05 was considered as statistically significant for comparison between 
groups IA vs TIVA.
Results and discussion: Results are presented in table1. There were normal-
ization of CF in general (MoCA) and control functions (ATM) till 3d day af ter 
CS in IA. These functions were not recovered to normal even till 7th day in 
TIVA group. Memory (test Luria) and praxis (CDT) recovered till 3d day af ter 
the surgery regardless of anesthetic agent. CF in IA group were completely 
recovered (CFQ) by 46 day af ter CS. At the same time, 35.5±3.3% of women 
had persisted violations of CF af ter TIVA.

 group baseline 1 day 3 day 7 day 28 day 46 day
Regional 

norm

MoCA IA/ 
TIVA

23.2
±2.0 
23.7
±0.4

24.0
±1.2 
23.9
±1.2

26.0
±1.5
 24.2
±1.0*

27.3
±1.2
 24.6
±1.1*

  26.6
±1.1

Luria 
test

IA/ 
TIVA

6.8±1.1 
7.1±0.2

7.2±0.9 
6.6±1.2

8.0±0.6 
8.5±1.3

8.7±0.5 
8.0±1.4   8.2

±1.1

ATM IA/ 
TIVA

151.6
±28.2 
151.1
±7.6

123.1
±21.2 
119.0
±47.7

87.1
±19.8 
114.1

±21.7*

79.7
±14.4 
112.3

±15.2*

  95.1
±25.0

CDT IA/ 
TIVA

1.7±0.8 
1.6±0.7

1.7±0.8 
1.6±0.7

1.6±0.7 
1.6±0.7

2.0±0.6 
2.0±0.7   2.1

±0.7

CFQ IA/ 
TIVA     

35.5
±4.5% 

52.9
±6.1%*

10.0
±1.3% 

35.5
±3.3%*

≤10
±1.5%

[Table 1]

Conclusion(s): Anesthesia with sevoflurane provides rapid recovery of the 
initial decreased cognitive functions in women af ter caesarean section.
References: 
1. Ghosh S. EJA 2012;29(2):61-63.
2. Papaioannou A. et al. EJA 2005;22(7):492-499. 

04AP03-9
Improving the safety profile of anaesthetics delivered for 
Category 1 emergency Caesarean sections: An audit of 
response times and mode of anaesthesia administered 

Patel D., Karunakaran R.
Nor thampton General Hospital, Dept of Anaesthesiology, Nor thampton, 
United Kingdom

Background: Category 1 Caesarean sections (LSCS) are undertaken if there 
is an immediate threat to the life of the mother or fetus. The NICE recom-
mended standard is delivery within 30 minutes from the time that a category 
1 section is declared. The preferred mode of anaesthesia for caesarean sec-
tion is a regional technique. General anaesthesia (GA) is associated with an 
increased risk of maternal morbidity and mortality1.
Methods: We audited decision to delivery times in our trust and whether we 
were meeting standards and also took into consideration the type of anaes-
thetic administered to patients undergoing a category 1 LSCS. As the data 
collected highlighted an alarming number of patients undergoing GAs, we 
implemented some changes followed by re-audit to complete the cycle. Here, 
we present our results.
Results: Our initial audit in 2013 demonstrated that over 90% of patients un-
dergoing a category 1 LSCS met the NICE recommended 30 minute decision 
to delivery time frame. However, the most striking finding was that over 70% of 
patients were undergoing GAs. 
We put forward some suggestions to implement change. These included: 
1. Immediately commencing intra-uterine resuscitation and transferring the 
patient to theatre allowing the anaesthetist to conduct a preassessment, 
2. Perform a ‚rapid sequence spinal’ (if no regional block already in place). 
3. Siting an early epidural in patients with a higher chance of requiring a LSCS. 
A re-audit then occurred in 2014/2015. We were pleased to discover that the 
GA rates had fallen profoundly and that over 70% of category 1 LSCS patients 
received regional blockade (Figure. 1).

[Figure1. Percentage of category 1 LSCS patients undergoing either a GA, 
spinal or epidural top-up (y axis)]

Discussion: A regional technique is preferred for patients undergoing a 
LSCS. We were concerned about the vast quantity of patients receiving a GA 
for category 1 LSCS. Hence we introduced some ideas for contemplation by 
fellow peers. Following completion of the audit cycle we fulfilled our objective 
of reducing GA rates profoundly, thereby improving patient safety.
Reference: 
1. CEMACH. Centre for Maternal and Child enquiries www.cmace.org.uk 
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04AP04-1
The effect of right versus lef t lateral-tilt position on 
compression of the inferior vena cava in parturients 

Zhang K., Higuchi H., Takagi S., Sakuma S., Ozaki M.
Tokyo Women’s Medical Universit y, Dept of Anaesthesiology, Tokyo, Japan

Background: The lef t lateral-tilt position has become an established practice 
of obstetric anesthesia since the 1970s, especially af ter the study by Crawford 
et al., who reported the significant improvement in the fetal acid-base status 
when a cushion was placed under the hip of mother to tilt the pelvis to the 
right or to the lef t under general anesthesia. We recently reported that of a 30° 
lef t-lateral tilt, but not a 15° tilt, partially relieves compression of the inferior 
vena cava (IVC) in parturients at term without anesthesia. 1 The ef fect of right 
lateral-tilt position on the IVC compression, however, in unknown. Here, we 
used magnetic resonance imaging to examine the ef fect of the right lateral-tilt 
position on the IVC compression. 
Methods: Magnetic resonance images of 7 singleton parturients (37 weeks 
gestation) were obtained for observation of the inferior vena cava and aorta in 
both the supine, lef t lateral-tilt positions (15°, 30°) and right lateral-tilt positions 
(15°, 30°) with head to toe placement of a 1.8-m long hard V-block constructed 
of closed-cell polyethylene foam under the right side of the parturient’s body. 
Results: Aortic volume did not change in any of positions. The IVC volume in 
the lef t lateral-tilt position was not increased at 15° (3±2 vs. 5±3 ml), whereas 
the corresponding values at 30° were significantly increased (11±9; P<0.05), 
compared with the supine position. Similarly, the IVC volume in the right lat-
eral-tilt position was not increased at 15° (5±3 ml), whereas the correspond-
ing values at 30°were significantly increased (6±2; P<0.05). Although the IVC 
volume at the 30° right lateral-tilt position was tended to be lower than the 
corresponding value in the lef t-lateral tilt position, the dif ference was not sta-
tistically significant (0.05<P<0.1).
Conclusions: These findings indicate that both lef t and right lateral-tilt posi-
tion at 30°, but not 15°, were ef fective for reducing compression of the IVC, 
consistent with our previous report. 1 
Reference: 
Anesthesiology 2015;128/286 

04AP04-2
Use of Hyperbaric versus isobaric bupivacaine in spinal 
anaesthesia for caesarean section: a systematic review 

Sng B.L.1, Siddiqui F.J.2, Leong W.L.1, Assam P.N.2, Chan E.S.2, Sia A.T.1

1KK Women’s and Children’s Hospital, Dept of Anaesthesiology, Singapore, 
Singapore, 2Singapore Clinical Research Institute, Quantitative Medicine, 
Singapore, Singapore

Background and Goal of Study: Bupivacaine is used in hyperbaric and iso-
baric forms and several trials have not conclusively shown benefit of either. 
This updated systematic review is to determine the ef fectiveness and safety 
of hyperbaric bupivacaine compared to isobaric bupivacaine for spinal anaes-
thesia in women undergoing caesarean section.
Materials and methods: We searched CENTRAL, MEDLINE, EMBASE and 
handsearched journals till 2010. For this update, we reran our search from 
January 2011 to January 2015. We included randomized controlled trials 
involving parturients undergoing spinal anaesthesia for elective caesarean 
section that compared the use of hyperbaric with isobaric bupivacaine. The 
number of events and the sample sizes in each outcome, risk ratios (RR) for 
binary outcomes and mean dif ferences (MD) for continuous outcomes were 
reported.
Results and discussion: This update has 10 trials comparing anaesthesia 
performed with hyperbaric and isobaric bupivacaine showing similar need for 
conversion to general anaesthesia (RR 0.33, 95% CI 0.09 to 1.17, 614 partici-
pants, low qualit y of evidence (QOE)). Nine trials showed no dif ference in the 
need for supplemental analgesics (RR 0.61, 95% CI 0.26 to 1.41, 554 partici-
pants, low QOE). Four trials comparing requirement of ephedrine showed no 
dif ference (RR 0.89, 95% CI 0.57 to 1.38, 256 participants, low QOE). Seven 
trials showed no dif ference in nausea and vomiting (RR 0.99, 95% CI 0.57 to 
1.72, 433 participants, moderate QOE). Three trials showed no dif ference in 
headache (RR 1.82, 95% CI 0.47 to 6.99, 234 participants, low QOE). Three 
trials showed no dif ference in high block (RR 0.88, 95% CI 0.16 to 4.90, 205 
participants, moderate QOE). Two trials showed that the time till sensory block 
to T4 was also shorter with hyperbaric bupivacaine (MD -1.06 minutes, 95% CI 
-1.80 to -0.31, 128 participants). Six trials showed no dif ference in amount of 

ephedrine use (RR 0.23, 95% CI 1.65 to 2.12, 386 participants).
Conclusion(s): This updated review found that intrathecal hyperbaric bupiva-
caine had a more rapid onset of sensory blockade at the T4 level than isobaric 
bupivacaine. There is similar need for conversion to general anaesthesia and 
supplemental analgesia.
Reference: 
Sia AT et al. Use of Hyperbaric versus Isobaric Bupivacaine in Spinal 
Anaesthesia for Caesarean Section. Cochrane Database Syst Rev. 2013 May 
31;5. Javed et al. 2014. Punshi et al. 2012. Saracoglu A et al. 2011. 

04AP04-3
The use of intrathecal hyperbaric lignocaine for obstetric 
anaesthesia in the resource-poor environment 

Aron J.
Kamuzu Central Hospital, Dept of Anaesthesiology & Intensive Care, 
Lilongwe, Malawi

Background: Lignocaine is no longer advocated for intrathecal administration 
due to the increased incidence of Transient Neurological Symptoms (TNS). A 
Cochrane review in 2005 (1) determined this syndrome occurred in 0-30% of 
cases. 
In the resource-poor environment, intrathecal lignocaine is still practiced as 
bupivacaine is not readily available. A short duration of block is advantageous 
resulting in minimal post-operative monitoring, less intra-venous fluids, mini-
mised post-operative catheterisation and early mobilisation. 
Aim: To audit the use of lignocaine for spinal anaesthesia in obstetrics, in 
particular the incidence and impact of TNS.
Method: Patients undergoing Caesarian section during a 1 month period at 
the Maternal Hospital in Lilongwe in Malawi were included. The timing of an-
aesthesia, level of block achieved, time to first mobilisation and complications 
within 24 hours were documented. Use of local nursing staf f and medics were 
required for translation purposes.
Results: 72 patients underwent caesarean section during this period. 
Anaesthesia was provided with a dose of 1.5 mls of hyperbaric 5% lignocaine 
via a 25g Sprotte needle. 
8.3% (6 out of 72) required GA as a result of inadequate block due to surgery 
duration over 45 minutes. The average duration of the block for anaesthesia 
was 52 minutes. The average duration for return of lower limb power was 138 
minutes. 
TNS occurred in 3 cases (4.2%). The symptoms persisted for an average of 
32 hours. There was no abnormality on neurological examination at 24 hours 
and 72 hours. 

Patients with 
TNS

Onset of 
symptoms

Duration of 
symptoms Severity Location of 

pain Analgesia Mobilisation 
reduced

1 24 h 48 h Mod Buttocks Pethidine 50 n

2 18 h 24 h Severe Thighs n y

3 24 h 24 h Severe Buttocks Pethidine 50 n

[Table 1. Patients with TNS]

Conclusion: The incidence of TNS in this patient group was 4.2%. All symp-
toms were transient and resulted in no prolonged morbidity. The advantages 
in this clinical set ting of early recovery and mobilisation may be important. 
Lignocaine spinal anaesthesia may be beneficial in a resource-poor environ-
ment and not just performed due to necessity.
Reference: 
D Zaric et al. Transient neurological symptoms (TNS) following spinal 
anaesthesia with lidocaine versus other local anaesthetics. Cochrane 
Database of Systematic Reviews 2005 issue 4. 
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04AP04-4
Comparison of continuous IV phenylephrine vs. norepinephrine 
infusion in prevention of spinal hypotension during caesarean 
delivery: assessment of hemodynamic parameters and 
maternal outcomes 

At taallah A.1, Valejo M.1, Elzamzamy O.1, Cifarelli D.1, Phelps A.2, 
Ranganthan P.1

1West Virginia Universit y, Dept of Anaesthesiology, Morgantown, United 
States, 2Duquesne Universit y, School of Business, Pit tsburgh, United States

Background and Goal of Study: Hypotension is common under spinal 
anesthesia (SA) for caesarean delivery (CD). Phenylephrine is currently the 
vasopressor of choice in this set ting but may cause baroreceptor-mediated 
bradycardia. We compared the ef ficacy of phenylephrine and norepinephrine 
infusions for CD under SA.
Materials and methods: In this prospective randomized study, 85 parturients 
for CD under SA were randomized to Group P (phenylephrine infusion 0.1 
mcg/kg/min) or Group N (norepinephrine infusion 0.05 mcg/kg/min) to main-
tain systolic blood pressure within 100-120% of baseline. Measured variables 
included Blood Pressure (BP), number and type of provider interventions to 
control blood pressure, Heart Rate (HR), Cardiac Output (CO), Cardiac Index 
(CI), Stroke Volume (SV), Systemic Vascular Resistance (SVR) as measured 
by a noninvasive hemodynamic monitor, APGAR scores, and maternal nau-
sea and emesis.
Results and discussion: No dif ferences were noted between groups in dura-
tion of vasopressor infusion (69.24 ± 18.56 min Group P vs. 66.65 ± 21.57 
min Group N; P=0.57), incidence of hypotension (63.2% Group P vs. 51.2% 
Group N, P=0.53), bolus interventions (24 Group P vs. 22 Group N, P=0.28), 
total bolus dose of phenylephrine (146.05 ± 200.47 µg Group P vs. 163.95 ± 
207.69 µg, P=0.31), measured hemodynamic parameters (SBP P=0.25, DBP 
P=0.15, HR P=0.17, CO P=0.5, CI P=0.84, SV P=0.5, and SVR P=0.54), 
incidence of maternal nausea (63.2% Group P vs. 51.2% Group N, P=0.53), 
incidence of maternal emesis (26.3% Group P vs. 16.3% Group N, P=0.53), 
incidence of bradycardia (13.2% Group P vs. 18.6% Group N, P=0.71), and 1 
minute APGAR scores (P=0.20). More boluses of ephedrine were required in 
Group P (5.39 ± 15.5 mg) compared to Group N (0.70 ± 4.57mg, P = 0.01) 
and 5 minute APGAR scores were statistically bet ter in Group P (P=0.05) but 
most likely not clinically significant.
Conclusion(s): Both medications are ef ficacious as prophylactic infusions 
for the prevention of maternal hypotension under SA. If continuous phenyl-
ephrine is used, more intermit tent ephedrine may be required secondary to 
reflex bradycardia.
References: 
1. Ngan Kee WD, Khaw KS, Ng FF. Phrophylactic Phenylephrine Infusion for 
Preventing Hypotension During Spinal Anesthesia for Caesarean Delivery. 
Anesth&Analg. 2004;98:815-21. 
2. Akkermans J, et al. Continuous Non-Invasive Blood Pressure Monitoring, 
a Validation Study of Nexfin in a Pregnant Population. Hypertension in 
Pregnancy, 28:230-242, 2009. 

04AP04-5
Effect of 0.5% heavy bupivacaine at room temperature vs body 
temperature on shivering af ter spinal anaesthesia in patients 
undergoing Caesarean section 

Saed B.
Khoula Hospital, Dept of Anaesthesiology, Muscat, Oman

Background and Goal of Study: Shivering is very common unwanted ef fect 
associated with spinal block block with incidence upto 40-60% (1). Etiology is 
still not proven with no definitive treatment (2).
Mirzaie et al. Have shown that bupivacaine adminstered at room temperature 
was associted with significantly lower incidence of shivering than that given 
at 4 c.
In our study we evaluate the ef fect of warm (at body temperature ) versus 
cold (room temperature 23 c) 0.5%heavy bupivacaine on postspinal shivering 
undergoing caesarean section.
Materials and methods: In this prospective randamized double blinded 
study; af ter get ting the ethical issue commettee, 100 patients selected in tow 
groups 50 each , randamized using closed envelop technique, body tempera-
ture group (BT) recieved local anaesthetic warmed using tissle kit warmer 
machine to 37 c, the room teperature (RT) recieved medications with usual 

methods, patient core temperature with tympanic probe; block height, blood 
pressure and heart rate, shivering intesity grades (1-4) according to scale 
develpped by Crossley and Mahajan (3); side ef fects like nausea and vomit-
ing, itching, Apgar score and blood loss recorded. Chi-square test used with 
p<0.05 was considered statistically significant.
Results and discussion: Out of 50 patients in each group, shivering was seen 
in 7 (14%) and 31 (62%) patients in BT and RT group respectively, intensity of 
shivering >3% observed in 15 (30%)patients of RT group and 5 (10%) patients 
in BT group, core temperature was 1 degree less in RT than BT group; no dif-
ference in the amount of blood loss, heart rate and blood pressure and Apgar 
score. Pruritus was significantly higher in RT group with p<0.05.
The thermoregulatory control is impaired with spinal block by blocking the 
tonic vasocontriction which is essential foer temperature regulation; spinal 
block causes redistribution of core heat from the trunk to peripheral tissues 
which leads to hypothermia and shivering, thermosensitive receptors in spinal 
cord has been studied, ef fect of wraming on baricity was studied before; pro-
ducing less height block.
Conclusion(s): Warming heavy bupivacaine 0.5%to body temperature is as-
siciated with less incidence and inensity of shivering compared to room tem-
perature local anaesthetics
References: 
1. NSY et al, p.op anesthesia shivering- Natal 2013 no.15 
2. Mirzaie et al regional anaesthesia & pain medicine 2008; 241-52
3. Crossly; intensity of shivering

04AP04-7
Learning curves for obstetric spinal anesthesia - preliminary 
report 

Orhan Sungur M., Ozkan Seyhan T., Guliter G., Aksoy O., Altun D.
Istanbul Universit y, Istanbul Facult y of Medicine, Dept of Anaesthesiology, 
Istanbul, Turkey

Background and Goal of Study: The aim of this prospective study was to 
compare the ef fect of residents’ experience before obstetric anesthesia rota-
tion (OAR) on their learning curve of obstetric spinal blocks. 
Materials and methods: Following Ethical Commit tee approval, residents 
starting OAR were enrolled. Resident was deemed successful, when he punc-
tured CSF without help within two dif ferent interspaces or three needle rein-
sertions and T4 loss of cold sensation was detected. Residents were classified 
as novice (1st year; <20 spinal blocks) or experienced (2nd year; 40-50 spinal 
blocks in their logbooks). The cumulative sum (CUSUM) model was used. 
At least 24 at tempt were needed for cusum analysis with an a and b=0.1, 
acceptable failure rate (P0)=0.2, unacceptable failure rate (P1)=0.4, upper 
and lower decision boundaries=2.24. Data are given as percent or median 
[min-max]. Mann Whitney U and chi-square tests were used. 
Results and discussion: Results of 312 spinal blocks from 11 residents with 
at least 25 spinal anesthesia at tempts were analyzed. Success rate was 81.6% 
and 88% in novice and experienced trainees respectively (p=0.16). Resident 
7 and 10 from novice group remained inconclusive (af ter 32 and 33 at tempts 
respectively). Other residents were able to reach acceptable success rate of 
80%. Successful novice trainees required 23[12-32] at tempts, whereas expe-
rienced trainees required 12 [8-22] at tempts (p=0.1; Figures 1 and 2).

[Figure 1]
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[Figure 2]

Conclusion(s): Although we could not detect a statistical dif ference in spi-
nal block success between residents with and without previous experience 
in non-obstetric patients, this study confirms that high at tempt number is 
needed for competency due to wide individual variability1. Low number of 
trainees and targeted success limits our results for a general extrapolation 
about resident education.
Reference: 
1. Anesth Analg 2002; 95: 411-6. 

04AP04-8
Comparison of two modes of phenylephrine administration 
for the management of spinal anesthesia-induced hypotension 
during cesarean section: randomized controlled trial 

Anouar J., Sofiene L., Amine K., Kamel E., Zineddine W., Kamel K.
Hedi Chaker Universit y Hospital, Dept of Anaesthesiology, Sfax, Tunisia

Background and Goal of Study: In patients receiving spinal anesthesia for 
elective cesarean delivery, phenylephrine is of ten used to prevent hypoten-
sion that may be source of incompfort for the patient and may be danger-
ous for the foetus . However the mode of administration is controversial. The 
objective of our study was to assess the impact of fixed versus variable rate 
phenylephrine infusion on maternal hemodynamics and fetal pH.
Materials and methods: We included 40 women aged from 20 to 40 years, 
ASA 1 status, scheduled for caesarean section delivery under spinal anesthe-
sia. Patients were randomized into two groups:
• Group 1: received a fixed phenylephrine infusion at 50µg / min.
• Group 2: received a titrated phenylephrine infusion according to the varia-
tion in the systolic maternal blood pressure.
Results and discussion: Demographic data were comparable between 
the two groups. The maternal systolic blood pressures, heart rates ans fetal 
parameters were also similar. However, the number of interventions was 5.3 
+/- 1.2 in group 2 versus 1.4 +/- 095 in groupe 1; p<0.001. The total dose of 
phenylephrine needed was 336 ± 120 µg in group 1 versus 161 ± 49 µg in 
group 2, p <0,001.
Conclusion: Phenylephrine infusion af ter spinal anesthesia for cesarean sec-
tion can prevent maternal hypotension. Titrated infusion may reduce the total 
dose of phenylephrine consumed but requires more operations to adjust the 
infusion rate to the maternal blood pressure. 

04AP04-9
Intrathecal ropivacaine in cesarean delivery: 
comparison of three dif ferent dosing regimens 

Yagmur Ateser R.1, Kayacan N.2

1M.D. Haydarpasa Numune Training and Research Hospital, Dept of 
Anaesthesiology & Intensive Care, Istanbul, Turkey, 2Akdeniz Universit y 
Facult y of Medicine, Dept of Anaesthesiology & Intensive Care, Antalya, 
Turkey

Background and Goal of Study: The aim of the present study was to evalu-
ate the optimum dose of ropivacaine by comparing three dif ferent dosing 
regimens of plain ropivacaine 1% (naropin 10 mg/ml, Astra Zeneca) admin-
istered intrathecally to subarachnoid space and demonstrated the ef fects of 
anesthesia in pregnant women scheduled for cesarean section and ef fects 
in newborn.
Materials and methods: Sixty ASA grade I-II patients scheduled to undergo 
elective cesarean sections under spinal anesthesia were included in the study. 
The patients were randomly assigned into three groups, 
Group 1 received 15 mg ropivacaine 1%, 
Group 2 received 20 mg ropivacaine 1%, and 
Group 3 received 25 mg ropivacaine 1%. 
Sensorial block and motor block times and time to reach maximal senso-
rial block, and motor block time, time to two-segment regression of sensory 
block. The rates of complications; hypotension, bradycardia, allergic reac-
tions, shivering, nausea and vomiting, time to first analgesic requirement and 
VAS scores, the umbilical blood gas analysis, and apgar scores of newborn 
were recorded. One-way analysis of variance (One-way ANOVA) was used to 
compare variables between the groups, intragroup comparison of the vari-
ables was performed by the paired samples t-test, and chi-square test was 
used to analyze the complications.
Results and discussion: In our study intraoperative hemodynamic variables 
were not significantly dif ferent between the three groups, and sensorial block 
and motor block times and time to reach maximal sensorial block, and mo-
tor block time were similar between the three groups. The time to two-seg-
ment regression of sensory block was longer in Group 3 compared to other 
groups, and the dif ference was statistically significant (p <0.05). Hypotension 
and ephedrine requirement was significantly higher in Group 3 compared to 
the other two groups (p <0.05). The time to first analgesic requirement and 
VAS scores were similar, and there was no significant dif ference between 
the groups (p >0.05). The results of umbilical blood gas analysis and Apgar 
scores were similar between the three groups, and fetal acidosis was not 
observed (pH <7.20) (p >0.05).
Conclusion: We hypothese that although ropivacaine administration pro-
duced rapid induction of anesthesia and satisfactory anesthesia level, ropi-
vacaine 15mg and 20 mg dosing regimen is suggested for safe intrathecal 
administration. 

04AP04-10
Relation between fentanyl dose and level of consciousness 
measured with patient state index during spinal anesthesia for 
elective cesarean section 

Iwata H.1, Mimuro S.2, Sakai H.1, Takahashi K.1, Shiraishi Y.1, Nakajima Y.2

1Fujieda Municipal General Hospital, Dept of Anaesthesiology, Fujieda, Japan, 
2Hamamatsu Universit y School of Medicine, Dept of Anaesthesiology & 
Intensive Care, Hamamatsu, Japan

Background and Goal of Study: The addition of opioid to a local anesthetic 
solution for spinal anesthesia is known to exhibit sedative ef fect. However, this 
ef fect has not been adequately studied during cesarean section. It has been 
reported that PSI value was approximately 80 that was similar to a score of 4 
on the Observer’s Assessment of Alertness and Sedation system [1].The pur-
pose of the present study was to examine the relationship between fentanyl 
dose and sedative ef fect using patient state index (PSI) value.
Materials and methods: Af ter IRB approval, 15 patients scheduled to un-
dergo cesarean section with combined spinal and epidural anesthesia were 
involved. Patients were divided into three groups, with each group receiving a 
dif ferent dose of fentanyl (10 µg, 15 µg, and 20 µg).An epidural catheter was 
inserted into Th12 / L1. 3 ml of 1% xylocaine was administered as a test drug, 
without any further drug administration during surgery. Spinal anesthesia with 
2.2 ml of hyperbaric bupivacaine combined with the appropriate dose of fen-
tanyl was administered at L3 / 4. Following injection, oxygen (5 L/min) was 
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administered through a mask. Patients were monitored for Respiratory Rate 
(RR), SpO2, and PSI values with Root® with SedLine®(Masimo Corp., Irvine 
CA) .We calculated the average of cumulative time and ratio of the time that 
had been PSI <90 and PSI <80 from delivery to the end of surgery. RR <8 
breaths/min or SpO2 <95% was defined as respiratory depression. Data were 
analyzed using one-way ANOVA with a significance level set at p <0.05. 
Results and discussion: There were no significant dif ferences among the 
three groups in terms of age, height, body weight, ASA classification, surgical 
time, and block level. Cumulative time and ratio of the time in the three groups 
for patients with PSI <90 were 2.8 min, 14.4 min, and 36.8 min (p = 0.008) and 
6.9%, 30.1%, and 71.0% (p = 0.003), while patients with PSI <80 were 0 min, 
4 min, and 14 min (p = 0.272) and 0%, 9.7%, and 24.6% (p = 0.287) respec-
tively. Respiratory depression was not observed in any patient. 
Conclusion: As increase dose of fentanyl from 10µg to 20µg, the time of 
PSI<80 was increased. Respiratory depression was not observed in all 
groups.
Reference: 
1. Drover et al. Best Practice & Research Clinical Anaesthesiology vol.20, 
No.1, pp.121-128, 2006 

04AP04-11
Impact of maternal age on cesarean delivery rate under 
epidural labor analgesia 

Arimoto S., Wakimoto M., Taniguchi A., Kinouchi K.
Osaka Medical Center and Research Institute for Maternal and Child Health, 
Dept of Anaesthesiology, Izumi, Japan

Background and Goal of Study: The number of elderly parturients has been 
increasing all over the world. It has been proposed that epidural labor anal-
gesia is not related to the increase of cesarean delivery rate, while previous 
studies showed that advanced maternal age was the independent risk factor 
for cesarean delivery. The aim of this study is to determine whether the mater-
nal age is related to an increased risk of emergency cesarean rate delivered 
under epidural labor analgesia.
Materials and methods: We performed a retrospective medical record re-
view from 2009 to 2014. Inclusion criteria were women aged from 20 to 49, 
delivered between 36 and 42 week’s gestation, vaginally or by emergency 
cesarean section under epidural labor analgesia at our institution. Deliveries 
from women who had contraindications to labor, and deliveries for abortion or 
fetal death were excluded. Subjects were divided into 3 age groups: 
1) less than 35 years, 
2) 35-39 years, 
3) 40 years and older. 
The Chi-square test was used to compare emergency cesarean rate among 
the 3 groups. We also used multivariable logistic regression analysis to as-
sess the ef fect of age on outcomes adjusting for induction status, parity, and 
bir th weight.
Results and discussion: In the 5 years, total number of deliveries was 8164 
and 226 parturients who received epidural labor analgesia were included into 
the study. In each group, emergency caesarean rate was 13%, 18.9%, 36%, 
respectively. In total deliveries (n=8164), emergency caesarean delivery rate 
in 3 age groups was 10, 13 and 20 %, respectively. The parturients delivering 
with epidural labor analgesia had a higher cesarean rate than those without 
epidural analgesia. Increasing age is significantly associated with emergency 
cesarean rate. (p<0.01). In the multivariate model, aged over 40 is a signifi-
cant predictor of emergency cesarean delivery. (Adjusted odds ratio (95% 
confidence interval)=3.45(1.41,8.45), p<0.01). The incidence of pregnancy-
induced hypertension and gestational diabetes mellitus was not dif ferent 
among 3 age groups.
Conclusion(s): Our finding suggests that epidural labor analgesia for women 
over 40 is independently associated with the increase risk of cesarean deliv-
ery compared to parturient under 35.Although a causal relationship should be 
examined in a more randomized trial, prenatal care providers should discuss 
the risks and benefits of epidural analgesia for this age. 

04AP05-1
Anaesthetic management of labour and delivery in parturients 
with pulmonary arterial hypertension 

Sudarshana T.1, Kanniah S.2

1Basildon Universit y Hospital NHS Foundation Trust, Dept of Anaesthesiology, 
Basildon, United Kingdom, 2Tameside General Hospital, Dept of 
Anaesthesiology, Ashton-under-Lyne, United Kingdom

Background and Goal of Study: Pulmonary hypertension(PHT) is defined as 
a mean pulmonary arterial pressure (mPAP)>24mmHg at rest. PHT in preg-
nancy has varied etiology and carries a high mortality of 17-56%[1]. Available 
evidence for anaesthetic management of caesarean delivery is based on an-
ecdotal case reports and case reviews only. We aim to present data from 
our experience for labour and delivery inclusive of instrumental, spontaneous 
vaginal and caesarean delivery.
Materials and methods: We retrospectively audited the charts of all pregnant 
women who were followed up at two tertiary centres and one District General 
Hospital from 2002 to 2014. The following data were collected: demographics, 
gestational age, severity of PHT before and af ter pregnancy, PHT etiology, 
treatment, mode of delivery, analgesia and anaesthesia technique, monitor-
ing, foetal and maternal outcomes.
Results and discussion: Six parturients with PHT were reviewed. Two had 
idiopathic PHT, three had congenital heart disease- associated PHT and one 
had chronic thromboembolic PHT. The mean estimated systolic pulmonary 
arterial pressure was 87mmHg(72-108). Two deteriorated to (New York Heart 
Association) NYHA class II from class I. Two had normal vaginal delivery 
(NVD) and one required forceps. All of these three were managed with a low 
dose epidural infusion (LDE). The remaining three patients had caesarean 
section and were managed with perioperative invasive monitoring and low 
dose sequential combined spinal epidural anaesthesia (LS-CSE). One re-
ceived postoperative nitric oxide (NO) and vasopressor support. There were 
no maternal or neonatal deaths at one month.

Case NYHA class Delivery Analgesia& Anaesthesia Therapy

1 Ι NVD LDE none

2 Ι NVD LDE Warfarin,Digoxin

3 Ι Ι Caesarean LS-CSE NO,ionotrope

4 Ι Forceps LDE none

5 Ι Ι Caesarean LS-CSE Diltiazem

6 Ι Caesarean LS-CSE Aspirin

[Table 1:obstetric and peri-operative interventions]

Conclusion(s): Low dose epidural and sequential CSE technique appears 
to be ef fective in the management of labour and delivery in parturients with 
stable mild to moderate pulmonary hypertension. However, further multicen-
tre studies and registries to compare anaesthetic management strategies are 
required.
Reference: 
1. Shaun Smith J, Mueller J. Pulmonary arterial hypertension in the set ting 
of pregnancy: A case series and standard treatment approach. Lung 2012; 
190: 155-60
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04AP05-2
General anaesthesia for LSCS in patient with complex 
congenital heart disease - early multidisciplinary management 
and a tailored anaesthetic plan 

Yeoh C.J., Tan J.K.T., Lim H., Mok M.U.S., Kothandan H.
Singapore General Hospital, Dept of Anaesthesiology & Intensive Care, 
Singapore, Singapore

Background: We report a successful elective LSCS with complex congenital 
cardiac disease with an expected risk of adverse events of 60%. 
Case report: 28-year-old woman with tricuspid atresia, large ASD/VSD, 
RV hypoplasia and transposition of great vessels with previous Glenn pro-
cedure presented at 17 weeks of pregnancy with worsening dyspnoea. Her 
Completion Fontan procedure was delayed af ter discovering a cortical AVM 
when she had a stroke from infective endocarditis. Serial TTE showed ejection 
fraction of 40% and severe pulmonary hypertension. Progressive worsening 
of her symptoms necessitated emergency LSCS at 27 weeks of pregnancy 
af ter intensive collaboration with various specialities, aimed at optimising her 
cardiac function.
Pre-induction, we topicalised her airway with nebulised lignocaine and had 
invasive lines inserted. RSI was performed using etomidate, ketamine and 
fentanyl and paralysed with rocuronium at 1mg/kg. Patient was maintained on 
desflurane at FiO2 1.0. Continuous cardiac monitoring was employed using 
TOE by the cardiologist. Inhaled nitric oxide was on standby and the ECMO 
team ready in event of crisis. Following delivery of the baby, oxytocin infu-
sion was started at low dose until adequate uterine tone achieved. Bilateral 
tubal ligation was performed. At the end of surgery, analgesia was optimised 
with bilateral TAP block. She was fully reversed with IV sugammadex and ex-
tubated before transferred to ICU. Patient was successfully discharged from 
hospital on POD 10.
Discussion: The high risk pregnancy was recognised and managed by mul-
tiple disciplines including adult congenital cardiologist at the outset. Multiple 
meetings were convened. We respected patient’s wish to not abort the preg-
nancy, and balanced early LSCS against optimal fetal growth. Spinal anaes-
thesia was contraindicated in view of pulmonary hypertension and AVM. GA 
was preferred over epidural because it would allow TOE and more control 
over her physiology. 
Primarily anaesthetic aim was to minimise abrupt changes to both the SVR 
and PVR. Gentle induction and ventilation were used to obtund sympathetic 
discharge and avoid raising SVR hence worsening shunt.
Conclusion: Early and meticulous multidisciplinary approach to high risk ob-
stetric case and tailored anaesthetic plan helped to secure a good outcome.
Reference: 
Siu SC, Sermer M, Colman JM, et al. Prospective multicenter study 
of pregnancy outcomes in women with heart disease. Circulation 
2001;104:515-21 

04AP05-3
Eisenmenger’s syndrome during pregnancy: anesthetic 
management of cesarean delivery in 38 patients 

Zhao L., Liu Y., Lin D., Hou Y., Zhang J.
Beijing AnZhen Hospital, Capital Medical Universit y, Beijing Institute of Hear t 
Lung and Blood Vessel Diseases, Dept of Anaesthesiology, Beijing, China

Background: Pulmonary arterial hypertension (PAH) associated with con-
genital heart disease (CHD) usually results from a systemic-to-pulmonary 
shunt. Eisenmenger’s syndrome (ES) is characterized by severe irreversible 
PAH and reversal of a previous systemic-to-pulmonary shunt [1]. We con-
ducted a retrospective analysis of medical records focusing on anesthetic 
management of delivery in patients with ES in our hospital.
Case report: We analyzed the medical treatment of 36 pregnant women with 
ES who were followed at our institution over a 5-year period.
Discussion: Thirty-eight pregnancies in 36 patients were analyzed. All pa-
tients presented with chronic cyanosis and progressive exercise intolerance. 
Twenty-nine patients had a New York Heart Association heart function clas-
sification of III-IV, 20 had dif ferent cardiac arrhythmias and 36 underwent ce-
sarean delivery. Six patients died, three of whom had pulmonary hypertensive 
crisis. Anesthesia management included close arterial blood pressure moni-
toring, invasive monitoring and vasoactive drugs to maintain stable hemody-
namics and avoid a reduction in systemic vascular resistance and an increase 
in pulmonary vascular resistance, which can lead to sudden profound hypox-
emia and death. 

Reference: 
1. Mukhopadhyav P, Bhattacharya P, Begum N. Successful pregnancy 
outcome with Eisenmenger syndrome. J Obstet Gynaecol India. 
2012,62(1):68-69.
Learning points: Pregnant women with ES must receive care in a multidis-
ciplinary tertiary care set ting. Epidural anesthesia was the preferred method 
at our institution if there were no contraindications, and it had better clinical 
outcomes than with general anesthesia. Norepinephrine was the first choice 
for vasoactive drugs to maintain systemic and pulmonary vascular resistance. 

04AP05-4
Severe preeclampsia and peripartum cardiomyopathy 
following in vitro fertilization 

Stanciu O.-C., del Olmo Falcones M., del Barrio Valilla M., Alonso Noguerales 
A.M., Casinello Plaza F., Muñoz Alameda L.E.
Fundación Jiménez Díaz, Dept of Anaesthesiology & Pain Medicine, Madrid, 
Spain

Background: Peripartum cardiomyopathy is a cardiac insuf ficiency in healthy 
women in the final month of pregnancy and up to 5 months af ter delivery. 
A possible mechanism is an abnormal immune response to pregnancy (1). 
Reproductive assisted techniques may increase the risk of pregnancy distur-
bances (2).
Case report: A 40-years-old woman, multigravida (4th pregnancy), with mild 
preeclampsia, is admit ted for induction of labour of a term twin pregnancy (in 
vitro fertilization with ovodonation). A normal vaginal delivery was performed 
under epidural anaesthesia. 
Af ter delivery, she complained of diplopia with anisocoria. She developed an 
acute respiratory insuf ficiency, requiring immediate orotracheal intubation. 
The angio CT Scan showed an acute pulmonary edema without pulmonary 
embolism nor intracranial pathology. A severe lef t ventricular insuf ficiency 
was elicited (FEVI of 25%, global hypoquinesia; minimum pericardial ef fusion; 
inferior cava vein dilation).
Ten hours af ter delivery she developed a HELLP syndrome. She was treat-
ed with Magnesium Sulfate, Furosemide, Eplerenone, Lisinopril and Beta 
Blockers. Fif teen days af ter delivery, the patient normalized systolic function 
and radiological image. She had a favorable outcome and was discharged 3 
weeks later.
Discussion: This case combines two pathologies: peripartum cardiomyopa-
thy and HELLP syndrome. The patient was primarily af fected by a peripartum 
cardiomyopathy and af terwards developed the HELLP Syndrome. Severe 
preeclampsia can be associated with severe ventricular dysfunction and 
many cases have already been reported. Meanwhile peripartum cardiomy-
opathy is less common. Outcome can be fatal in both cases.
References: 
1. Johnson-Coyle L, Jensen L, Sobey A. Peripar tum Cardiomyopathy Review 
and Practice Guidelines. American Journal of Critical Care 2012, 21(2):89-982
2. van der Hoorn M-L, Helmerhorst F, Claas F, Scherjon S, Lashley L. 
Preeclampsia in non donor IVF and egg donation pregnancy: is there a 
dif ferent pathophysiology? Fertility and Sterility 2011, 95(2): 805e 1-3 
Learning points: 
- In vitro fertilization and ovodonation increases the risk of peripartum com-
plications. 
- A normal delivery doesn’t exclude a complication with fatal outcome. 
- Think of peripartum cardiomyopathy in unexplained heart failure in late preg-
nancy or early puerperium. 
- Acute changes in clinical status may appear very rapidly. 
- Early diagnosis and team collaboration is fundamental. 

04AP05-5
Spinal anaesthesia in the obstetric patient with Brugada 
syndrome: a report of two cases 

Verhaeghe C., Parashchanka A., Coppens M., De Hert S., Wouters P.
Ghent Universit y Hospital, Dept of Anaesthesiology, Gent, Belgium

Background: Brugada syndrome is a genetic disorder that may cause syn-
cope or sudden death in patients with a structurally normal heart. The disorder 
results in a loss of function of cardiac sodium channels. As local anaesthetics 
interact with sodium channels, they are relatively contraindicated in patients 
with Brugada syndrome.
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Two Cases: Two obstetric patients, who had been diagnosed with Brugada 
syndrome prior to hospitalisation, were given spinal anaesthesia. 
Patient 1 needed pain relief af ter induction of labour at a gestational age of 
41 weeks. A spinal catheter was placed and she received an initial dose of 
5mg ropivacaine. Then, a continuous spinal infusion of ropivacaine 1.7 mg/ml 
and sufentanil 0.8µg/ml was started at 2ml/hour. An additional dose of 1ml of 
the mixture was given, when breakthrough pain occurred at 9cm dilatation. 
There was an adequate level of analgesia with minimal motor impairment. No 
adverse ECG changes were observed. Af terwards there was the need to per-
form an autologous blood patch, because of post-dural puncture headache 
(PDPH). 
Patient 2 needed anaesthesia to undergo a curet tage af ter an induced abor-
tion at a gestational age of 8 weeks. The anaesthesiologist chose to use spinal 
anaesthesia. The anaesthesia was performed using a total amount of 50 mg 
hyperbaric prilocaine. Rescue analgesia was needed and 750 µg alfentanil 
was given during the surgery. No adverse ECG changes were observed.
Discussion: Brugada syndrome is caused by defective sodium channels, 
as a result of a genetic mutation. As local anaesthetics interact with sodium 
channels in the heart, the use of local anaesthetics is controversial in patients 
with Brugada syndrome. It is recommended to avoid large doses and to use 
short-acting products. Spinal anaesthesia reduces the amount of local anaes-
thetic needed. Continuous spinal anaesthesia is a useful technique with a lot 
of advantages, but with a high risk of PDPH. Both patients received spinal an-
aesthesia with local anaesthetics. No events or ECG changes were observed.
Learning points: Spinal anaesthesia, using short-acting local anaesthetics, 
may be considered in obstetric patients with Brugada syndrome. 

04AP05-6
Cardiorespiratory arrest during obstetric anesthesia. 
A 10-year analysis in Vall d’Hebron Hospital, Barcelona 

Pascual M., García Martínez I., García Górriz M., Salva S., Perera R., 
Frances S.
Hospital Universitari Vall d’Hebron, Universitat Autònoma de Barcelona, Dept 
of Anaesthesiology, Barcelona, Spain

Background and Goal of Study: Cardiorespiratory arrest in the obstetric 
population is a rare but catastrophic event. Obstetric care teams have a low 
exposition to this kind of critical situations, so it’s necessary to maintain a 
constant training, the study of its causes and the appropriate treatment in this 
group of patients. 
Materials and methods: Retrospective study. Anesthetic procedures during 
2.005 and 2.014 were analyzed. The main objective was to determine the inci-
dence of cardiac arrest during the anesthetic assistance during labor and cae-
sarean sections. Secondary objectives were: to determine survival tax af ter 
hospital discharge, functional prognosis af ter hospital discharge according 
to the OPC (Outcome Performance Cerebral) scale of Pit tsburg-Glasgow, the 
etiology and the kind of anesthesia performed. 
Results and discussion: 36.672 anesthetic procedures were analyzed. There 
were 4 cases of cardiac arrest, all of them during caesarean section proce-
dures. The initial anesthetic technique was locoregional in the 50% of patients. 
We found an incidence of one case each 9.168 anesthetic procedures, 1/2.567 
caesarean sections. Survival tax af ter hospital discharge was 75%. Functional 
prognosis of the survivors was good in all of patients (OPC 1, 2 patients and 
OPC 2, 1 patient). Only one case was directly related to anesthetic procedure. 
The causes of the cardiac arrest were: 1 case related to problems in the air-
way management, 1 case due to amniotic fluid embolism, 1 case related to 
previous cardiopathy and severe preeclampsia and the last case due to mas-
sive hemorrhage. In all of the cases a live fetus was obtained. 
Conclusion(s): Cardiac arrest is an infrequent event during obstetric an-
esthesia, which requires an adequate coordination between specialties. In 
our study we found an incidence of 1/9.000 obstetric anesthetic procedures 
related to hemorrhage, problems during the airway management and car-
diomiopathy. 

04AP05-7
Pregnancy and HELLP syndrome (HELLPS) in patients with 
Eisenmenger’s syndrome (ES): anesthetic management of 
cesarean delivery in 4 patients 

Hao C., Liyun Z.
Beijing Anzhen Hospital, Capital Medical Universit y, Dept of Anaesthesiology, 
Beijing, China

Background: Pregnancy and HELLPS in patients with ES are extremely rare. 
We reported 4 such cases and described the medical records focusing on 
anesthetic management of delivery in our hospital.
Case report: 
Case 1: Medical data: age32, 33gestational weeks, BP181/120mmHg, 
PAP172/101mmHg, HR85 bpm, EF55%, SpO274%, PO253mmHg. Laboratory 
parameters: Hct52.3%, PLT52.4×109. Anesthesia method: general 
anesthesia(GA). Outcomes: died at 17 days postpartum.
Case 2: age20, 34weeks, BP172/110, PAP170/113, HR82, EF61, SpO261, 
PO241. Hct37.2, PLT65×109. Anesthesia method: GA. Outcomes: died at 32 
hours postpartum.
Case 3: age30, 34weeks, BP147/90, PAP137/74, HR78 , EF51, SpO251, 
PO237.5. Hct46.3, PLT74×109. Anesthesia method: epidural anesthesia(EP). 
Outcomes: discharged at 9 days postpartum. 
Case 4: age32, 33weeks, BP177/90, PAP171/69, HR102, EF45, SpO285, 
PO247. Hct48.4, PLT63×109. Anesthesia method: EP. Outcomes: discharged 
at 10 days postpartum.
Discussion: Termination of pregnancy is necessary within 48 hours of stabili-
zation of the maternal condition using a multidisciplinary approach, irrespec-
tive of the weeks of gestation. In pregnant patients with HELLPS, especially if 
the platelet count is less than 50×109/L, GA is the usual method of choice for 
the preferred CS. But in pregnant patients with HELLPS and ES, EP needs to 
be considered af ter ef fective platelet transfusions.Anesthesia management 
included close arterial blood pressure monitoring, invasive monitoring and 
vasoactive drugs to maintain stable hemodynamics and avoid a reduction in 
systemic vascular resistance and an increase in pulmonary vascular resis-
tance. Antihypertensive medication results in a fall in systemic vascular resis-
tance, patients with ES may have augmentation of the right-to-lef t shunting. 
Such patients are not recommended for antihypertensive therapy. Ef fective 
sedation can be beneficial for hemodynamic stabilization.
References: [1] Bedard E, Dimopoulos K, Gatzoulis MA. Has there been 
any progress made on pregnancy outcomes among women with pulmonary 
arterial hypertension? Eur Heart J 2009;30:256-65. 
Learning points: Pregnancy with HELLPS and ES must receive care in a 
multidisciplinary tertiary care set ting. EP was the preferred method at our 
institution af ter ef fective platelet transfusions, and it had better clinical out-
comes than with GA. Norepinephrine was the first choice for vasoactive drugs 
to maintain systemic and pulmonary vascular resistance. 

04AP05-8
Anaesthetic techniques for caesarean section in severe 
preeclampsia: prospective observational study in a level III 
University Hospital 

García García C.R., Guasch Arévalo E., Sancho de Ávila A., Brogly N., 
Gilsanz Rodríguez F.
La Paz Universit y Hospital, Dept of Anaesthesiology & Intensive Care, Madrid, 
Spain

Background and Goal of Study: Neuraxial anaesthesia is the preferred 
anaesthetic technique for delivery by caesarean section (CS) in severe pre-
eclampsia (SP)1. General anaesthesia (GA) should be avoided, as intubation 
and extubation maneuvers produce a great hypertensive response, which 
increases the risk of maternal cerebral haemorrhage and death. The goal of 
study was to analyze the anaesthetic techniques used in CS in SP.
Materials and methods: Af ter obtaining approval from the Institutional Ethics 
Commit tee (code PI-901), we performed a prospective observational study 
of patients with SP admit ted to the Obstetric Intensive Care Unit of a level 
III University Hospital between 2010 and 2012. Severity diagnostic criteria 
were: systolic pressure ≥160 mm Hg, dyastolic pressure ≥110 mm Hg, 24 
hours proteinuria ≥ 3g, headache, epigastric pain, visual disturbances, right 
upper quadrant pain, oliguria, serum creatinine >1.2 mg/dl, thrombocytope-
nia <100,000/µl, serum AST or ALT ≥70 IU/l, HELLP syndrome, pulmonary 
oedema, eclampsia, intrauterine growth restriction and oligoamnios.
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Mode of delivery was studied and, in patients who delivered by CS, anesthetic 
techniques and causes of GA were analyzed.
Comparisons between qualitative variables were investigated using the 
Fisher’s Exact Test and the Chi-square test.
Results and discussion: 276 cases of SP were analyzed. 90.5% (n=249) of 
patients gave bir th by CS. 
Anesthetic techniques used in CS were: combined spinal-epidural 43.4% 
(n=108), epidural 30.9% (n=77), general 19.3% (n=48) and spinal anaesthe-
sia 6.4% (n=16). 
The causes of GA were: immediate threat to the life of the foetus (54.2%, 
n=26), inef fective regional anesthesia (22.9%, n=11) and contraindication for 
neuraxial anesthesia (14.6%, n=7). 
GA was more frecuent in case of “placental abruption” (adjusted OR 40.11, 
95% CI 8.2-195.9), thrombocytopenia (adjusted OR 3.39, 95% CI 0.9-11.8) or 
systolic pressure ≥180 mm Hg (adjusted OR 2.65, 95% CI 1.2-5.7), and less in 
multiple pregnancies (adjusted OR 0.16, 95% CI 0.02-1.2).
It is important to consider the early insertion of an epidural catheter in selected 
cases of SP, as well as a close follow up of it during labor, in order to reduce 
the rate of GA owed to contraindication or failure of neuraxial techniques.
Conclusion: The analysis of anaesthetic techniques for CS in SP might im-
prove the prognosis of the disease.
Reference: 
1. Dennis AT. Anaesthesia 2012; 67: 1009-20. 

04AP05-9
The evaluation of ultrasound optic nerve sheath diameter 
as a sign of intracranial hypertension during preeclampsia 

Galante D.1, Badii F.2, Melai E.3, Pedrot ti D.4, Lambo M.S.5, 
Cococcia L.6

1Universit y Hospital ‚Ospedali Riuniti’, Dept of Anaesthesiology & Intensive 
Care, Foggia, Italy, 2Hospital of Vit torio Veneto, Dept of Anaesthesiology & 
Intensive Care, Vit torio Veneto, Italy, 3Ospedale Unico della Versilia, Dept 
of Anaesthesiology & Intensive Care, Lido di Camaiore, Italy, 4S. Chiara 
Hospital, Dept of Anaesthesiology & Intensive Care, Trento, Italy, 5Spirito 
Santo Hospital, Dept of Anaesthesiology & Intensive Care, Pescara, Italy, 6SS 
Annunziata Hospital, Dept of Anaesthesiology & Intensive Care, Sulmona, Italy

Background and Goal of Study: Preeclampsia is a condition during preg-
nancy where there is a sudden rise in blood pressure, swellingin the face, 
hands and feet and albuminuria. In these patients an increased intracranial 
pressure has been observed. The optic nerve sheath is an anatomical exten-
sion of the duramater so any pressure rise within the intracranial compartment 
impacts on the optic nerve. Dilatation of the optic nerve sheath has been 
shown to be an earlier manifestation of intracranial pressure rise. 
The goal of our study is to compare the optic nerve sheath diameter (ONSD) 
measured by transorbital ultrasound in pregnant women af fected by pre-
eclampsia.
Materials and methods: A systematic multicentric review of our recorded 
data was analyzed. Twenty-one pregnant women af fected by preeclampsia 
were observed for measurement of ONSD before spinal anesthesia for cesar-
ean delivery. The ONSD was assessed 3 mm behind the globe (Figures 1,2). A 
value <4.8 mm was considered normal and used as the cut-of f value. The ex-
amination was performed for both eyes with the patient in the supine position 
and the head elevated 20°-30° to the horizontal. Mean arterial pressure (MAP) 
and ONSD were also releted. The ultrasound 5-10 MHz probe was placed on 
the lateral aspect of the closed upper eyelid and angled medially and caudally 
until the hypoechoic optic nerve could be clearly showed. 
Results and discussion: Ultrasound measurements >4.8 mm were ob-
served in 17 patients (80,95%) and ≤4.8 mm in 4 patients (19.04%). 
In all 17 patients the ONSD for both eyes was higher with statistical signifi-
cance (p <0.05). Sensitivity of 50% (95% CI 27.9%-74.3%) and specificity of 
90,2% (95% CI 81,6.5%-96.5.%) were achieved. 32% in the right eye and 37% 
in the lef t eye had a diameter of optic nerve sheath >5.0 mm. A correlation 
between MAP and ONSD was found as described (Figure 1).
Conclusions: Ultrasound optic nerve sheath measurement in patients with 
preeclampsia was an high predictive value as a sign of intracranial hyperten-
sion. Moreover it’s a non-invasive tool for the evaluation and care in obstetric 
anestshesia for high risk patients >4.8 

[Figure 1. Correlation between optic nerve sheath diameter (ONSD) and 
Mean Ar terial Pressure (MAP) with ultrasound example of ONSD (OSX/OSD) 
measurements]

04AP05-11
Audit of obstetric intensive care unit stay in patients with 
severe preeclampsia 

García García C.R., Guasch Arévalo E., Sancho de Ávila A., Brogly N., 
López Martínez M., Gilsanz Rodríguez F.
La Paz Universit y Hospital, Dept of Anaesthesiology & Intensive Care, Madrid, 
Spain

Background and Goal of Study: Hypertensive disorders of pregnancy (HDP) 
are the first obstetric cause of admission in the intensive care units (ICU). 
Approximately 0.3-0.4% of patients with severe preeclampsia (SP) require ICU 
admission, with a median of stay from 3 to 6 days1. The aims were to study the 
causes of long stay (LS) in the Obstetric ICU in patients with SP and to evalu-
ate maternal satisfaction during admission in it.
Materials and methods: Af ter Local Ethics Commit tee approval, a prospec-
tive observational study of all patients with SP admit ted to the Obstetric ICU in 
a level III University Hospital, from 2010 to 2012, was performed.
Severity was defined as: 24 hours proteinuria ≥ 3g and according to current 
criteria2. LS was established as ≥ 36 hours.
60 days af ter discharge, we made a telephone survey, in which aspects re-
lated to the maternal stay in the Obstetric ICU were evaluated (scale of 1 to 
10): information given to the patient and her family, subjective feel of full recov-
ery and nurse staf fing evaluation. A score ≥7 was considered favorable. Pain 
during artery catheterization was analyzed, considering it moderate if EVA ≥ 4.
Results and discussion: The incidence of admission was 1.4% (n=276 pa-
tients, 19,280 deliveries). Median stay was 24 hours (IQR 14-42 h).
LS incidence was 34.4% (n=95). It’s main causes were: refractory hyperten-
sion (67.3%, n=4), obstetric hemorrhage (OH) (9.5%, n=9) and HELLP syn-
drome (8.4%, n=8). The factors associated with LS were: African or Asian 
population (adjusted OR 5.96, 95% CI 1.2-30.9), early-onset (<34 weeks) 
disease (adjusted OR 2.4, 95% CI 1.6-4.5), OH with transfusion (adjusted OR 
14.4, 95% CI 4.7-43.7) and pulmonary oedema (adjusted OR 6.7, 95% CI 1.5-
29.6).
41% (n = 105) and 23.3% (n = 60) of women assessed negatively the informa-
tion provided to them and to their relatives, respectively. The subjective feel 
of full recovery and nurse staf fing evaluation was positive in 92.3% (n = 241) 
and 93.9% (n=245) of cases, respectively. Pain during artery catheterization 
was moderate in 54.9% (n=39).
Conclusion(s): One in three patients had a LS, mainly owed to refractory hy-
pertension. The information provided about the disease was the main aspect 
to improve.
References: 
1. JP Wanderer, Lef fert LR, Mhyre JM, et al. Crit Care Med. 2013; 41: 1844-
1852.
2. von Dadelszen P, Menzies JM, Payne B, et al. Semin Perinatol. 2009; 33: 
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04AP05-12
Levosimendan for the treatment of a woman with severe 
pre-eclampsia and eclampsia: a case report 

Latorre J.1, Schiraldi R.1, Fariña González T.2, Guasch Arévalo E.1, 
Gilsanz Rodríguez F.1

1La Paz Universit y Hospital, Dept of Anaesthesiology & Intensive Care, 
Madrid, Spain, 2H. U. Clinico San Carlos, Dept of Intensive Care, Madrid, 
Spain

Background: Pre-eclampsia (PE) and eclampsia are important direct causes 
of morbi-mortality in pregnancy. Beside derangement of blood pressure (BP), 
recent studies claim a role for cardiac function: PE and peripartum cardiomy-
opathy might represent two faces of a coin. We show as levosimendan can be 
employed in a case of PE.
Case report: A 29-year-old woman in week 39 of pregnancy, previously 
healthy, developed hypertension with epigastric pain, headache, photopsia, 
and edemas; she was admit ted in the ICU because of severe hypertension 
(230/130 mmHg). 
At admission (T1) blood analysis showed as Table 1. Right af ter, the woman 
presented seizures; uterine hypertonia was also noticed which indicated an 
emergent caesarean section that was performed under general anesthe-
sia with rapid induction sequence and ASA standard monitoring. A female 
newborn (1875 g, APGAR 8/8) was delivered. Back to ICU, a transthoracic 
echocardiography was performed, showing: mild lef t ventricular hypertrophy, 
LVEF 46% and global hypokinesia. At this point, five drugs (labetalol, magne-
sium sulfate, captopril, furosemide and nitroglycerin) were needed to maintain 
the patient stable. 
On the first post-delivery day (T2), the patient continued oliguric and mini-
mal invasive hemodynamic monitoring (FloTracâ, Edwards) was started: CI 
2.8 L/min/m2; SVI 40 mL/m2; SVRI 2500 dynes-sec/cm-5/m2. These findings 
were coherent with the US evaluation and suggested low tissue perfusion. 
We considered levosimendan infusion, and volume expansion using human 
albumin 20%. 
Af ter 2 hours, ef fects were patent: while BP didn’t change, hemodynamic 
monitoring showed an important increase in CI (4.0 L/min/m2) and SVI (50 
mL/m2). Levosimendan infusion lasted 24 hours. FloTrac data maintained 
unchanged for 48 hours, when it was discontinued. At this point (T3) blood 
analysis showed as Table 1. At discharge, treatment consisted in oral antihy-
pertensive. 
Discussion: Diastolic and systolic dysfunction should be considered in wom-
en with PE. Use of vasolidators alone could not be suf ficient when facing low 
CI and organs’ hypoperfusion. 
This case shows how inotropic treatment in PE improved clinical conditions 
and outcomes. 

T1 T2 T3

Hemaglobin (g/dL) 12.1 8.9 8

Platelets 198.000 187.000 230.000

Bilirubin 1.2 0.9 0.4

AST 96 100 33

ALT 142 74 34

LDH 286 230 170

NT-ProBNP 7307 1595

pH 7.32 7.34 7.43

Lactate 6.8 1.5 0.7

Creatinine 2.2 1.1 0.6

Creatinine Clearance 64.8 127

[Table 1]

04AP06-1
The effect of epidural blood patch on auditory function af ter 
accidental dural puncture. A prospective controlled study in 
the parturient 

Darvish B.1, Dahlgren G.2, Irestedt L.3, Magnuson A.4, Möller C.5, 
Gupta A.1
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Introduction: Accidental dural puncture (ADP) af fects 1% of parturients hav-
ing epidural analgesia. Hearing loss following PDPH is not uncommon. The 
primary aim of this study was to investigate auditory function following ac-
cidental dural puncture (ADP) in parturients.
Material and methods: Twenty-one parturients with PDPH were included 
(Group: PDPH). An equal number of parturients with epidural (Group: +EDA) 
or without epidural (Group: -EDA) served as controls. 
A battery of audiometric tests was performed at defined times, with a follow-
up af ter 3 months. Associated symptoms, pain intensity and complications 
were recorded.
Results: A significant dif ference in the number of parturients with clinically im-
portant hearing loss (> 20 dB) was found at 0.25 kHz in the lef t ear between 
group PDPH (43%) and group -EDA (4.8%) (p = 0.009) and in the right ear be-
tween group PDPH (24%) and group -EDA (0%) (p=0.048). Audiometric hear-
ing loss did not improve 4 h af ter the application of EBP. Intensity of headache 
was significantly lower in the sit ting position four hours af ter treatment with 
EBP (p<0.05). However, 24% patients had numeric rating pain score (NRS) 
>3 at 24 h and 19% at 48h. 
Conclusions: A significantly greater number of parturients with PDPH had 
clinically important hearing loss > 20 dB at low frequencies compared to con-
trols without epidurals. EBP did not reverse this hearing loss. EBP resulted in 
a significant reduction of PDPH af ter 4 h but partial failure was seen in one of 
four parturients at 24 h. 

04AP06-2
Predictive factors associated with postoperative paralysis of 
foot af ter caesarean section under combined spinal-epidural 
anaesthesia: a retrospective study 

Hijikata T., Kondo H., Yokoohji H., Niimi Y.
Itabashi Chuo Medical Center, Dept of Anaesthesiology, Itabashi, Japan

Background: Paralysis of foot is one of the complication af ter combined spi-
nal-epidural anaesthesia (CSEA). Incidence of this complication was reported 
about up to 20% af ter caesarean section (C/S). However, there were no study 
about predictors of these problems. 
We performed a multivariate logistic regression on pregnant woman with C/S 
to evaluate the relationship between predictors and paralysis of foot af ter C/S 
under CSEA.
Methods: Data were obtained retrospectively from the medical and anaes-
thetic records of 291 pregnant woman with C/S under CSEA between January 
1, 2011 and December 31, 2012 at Itabashi Chuo Medical Center. Paralysis of 
foot was defined as patients could not walk or bend theirs knee more than 90 
degrees within 48 hours af ter C/S. Logistic regression was used to examine 
associations between the independent variable (i.e. paralyze or numbness of 
foot) and 14 parameters including patients, anaesthesia, and operative fac-
tors. A forward stepwise procedure was used to select the final regression 
model, which was determined by selecting the model with the lowest Akaike’s 
information criterion value for each step. 
Results: The incidence of paralysis of foot was 29.6% (86 of 291 patients). 
Multiple regression analysis revealed that gestation age, pregnancy induced 
hypertension, drug type of spinal anaesthesia, site and methods (median or 
paramedian) of epidural catheter insertion were associated with the incidence 
of paralysis of foot. Out of these, site of epidural catheter insertion (-0.0712 
[95% confidence interval {CI}, -0.121 - -0.0218]) and paramedian method 
(0.230 [95%CI, 0.988 - 0.361]) were identified as strong predictors.
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Conclusion: This study revealed that paralysis of foot af ter C/S under CSEA 
was af fected by gestation age, pregnancy induced hypertension, drug type of 
spinal anaesthesia, site and methods of epidural catheter insertion. 

04AP06-3
A case of posterior reversible encephalopathy syndrome 
(PRES) with total loss of vision during an elective LSCS 

Maudarbaccus M.F.1, Woolhead A.1, Chiscaru C.1, Teodorescu P.O.2, 
Breb Luncan C.2

1Our Lady of Lourdes Hospital, Dept of Anaesthesiology & Intensive Care, 
Drogheda, Ireland, 2Spital Maternitate Oradea, Dept of Anaesthesiology & 
Intensive Care, Oradea, Romania

Background: Posterior reversible encephalopathy syndrome (PRES) is a 
constellation of neurological symptoms and radiological abnormalities con-
sisting of headaches, altered mental status, visual disturbances/blindness and 
seizures.[1] It is of ten associated with an abrupt increase in BP, although the 
aetiology is diverse.[1,2]
Case report: A 42-year old lady, G3P2, 39/40, with a background history 
of classical migraine with visual aura, presented for an elective LSCS. Three 
weeks prior to presentation, she had been observed for borderline hyper-
tension without proteinuria but was not on medications. She underwent an 
unevent ful spinal anaesthetic, but soon af ter, required phenylephrine boli for 
hypotensive episodes. She experienced an exaggerated response to stan-
dard dose phenylephrine and her BP reached 215/110 from a low 70/40. A 
healthy but small for dates baby was delivered, but soon af ter, the mother 
complained of severe headache with total loss of bilateral vision. Her fundi 
were normal on ophthalmoscopy and she had no other neurological deficit. 
She was treated with labetolol and magnesium infusion. Urgent MRI showed 
hyperintense signals in both occipital lobes on dif fusion and FLAIR sequenc-
es. Clinical improvement with complete resolution of symptoms was observed 
within 7 hours. Follow up MRI 2 weeks later showed complete resolution of 
previously noted abnormal signals.
Discussion: As per the revised criteria by the ACOG in 2013, preeclampsia 
refers to the new onset of hypertension and either proteinuria or end-organ 
dysfunction af ter 20 weeks of gestation in a previously normotensive woman.
[3] Although our patients had borderline hypertension but no criteria for pre-
eclampsia, her clinical course was highly suggestive of preeclampsia. 
References: 
1. Bartynski WX (2008) Posterior reversible encephalopathy syndrome, part 
1: fundamental imaging and clinical features. AJNR AM J Neuroradiol: 1036-
1042
2. Hagemann G, Ugur T, Wit te OW, Fitzek C. Recurrent posterior reversible 
encephalopathy syndrome (PRES). J Hum Hypertens. 2004 Apr; 18(4): 
287-9
Learning points: This case demonstrates that awareness of PRES is impor-
tant for the anaesthetist and also highlights the potential reversibility of this 
condition. Cerebral MRI is the key investigation for diagnosis of PRES. Rapid 
recognition and institution of treatment is essential to avoid complications, 
which can lead to permanent disability or even death. 

04AP06-4
Insertion of intrathecal catheter af ter accidental dural puncture 
reduces the likelihood of autologous epidural blood patch 

Hutton A., Ijioma S.
Peterborough and Stamford NHS Trust, Dept of Anaesthesiology & Intensive 
Care, Peterborough, United Kingdom

Background: Accidental dural puncture (ADP) is a complication of epidural 
insertion during labour1. A high proportion of these patients will go on to de-
velop post-dural puncture headache (PDPH) which is associated with signifi-
cant morbidity2. Management of ADP may involve the insertion of an epidural 
catheter through the dural tear and provision of labour analgesia with intermit-
tent boluses. Autologous epidural blood patch (AEBP) is the gold standard 
treatment but is associated with significant risks not least further ADP. There is 
some evidence that insertion of an intrathecal catheter (ITC) for 24 hours af ter 
ADP reduces the incidence of AEBP3. However evidence as to the benefit of 
ITCs is conflicting4. The aim of this study was to determine if insertion of an ITC 
in recognised ADP reduced the need for AEBP.

Materials and methods: We audited departmental practice using our obstet-
ric database to determine the number of ADPs occurring over a 30 month 
period. All patients in whom ADP was recognised on insertion of the Tuohy 
needle were identified. The subsequent rate of AEBP in patients who received 
an ITC was compared with those who did not.
Results and discussion: A total of 3,271 epidurals were sited between 
01/01/12 and 12/6/2015
Total no. of dural punctures recognised by CSF from the Tuohy needle = 44
Total no. of ITCs inserted = 20
No. ITCs that received AEBP = 4 (20%)
No. of non-ITC that received AEBP = 10 (41.67%)
ITCs remained in situ for at least 24 hours. No adverse incidences were re-
ported with regard to their use.
Discussion: Although the data set is small, making statistical analysis dif ficult, 
the data concurs with other larger studies suggesting that insertion of an ITC 
af ter ADP reduces the incidence of AEBP3. PDPH can prolong hospital stay for 
both mother and child and consequently contribute to an increase in the cost 
of health care in the maternity ward. In addition, AEBP has risks to the mother 
as well as resource implications for the hospital. It would seem prudent to take 
steps to avoid its occurrence.
Conclusion: Although a larger study is warranted we recommend af ter wit-
nessed ADP that an ITC is inserted to reduce the need for AEBP. A robust 
governance framework should exist to ensure the safe use of ITCs.
References: 
1. Berger CW et al. Can J Anaesth. 1998;45:110-114. 
2. Gordon HM. Can Med Assoc J. 1993;149:1087-1093.
3. Heesen M et a. l Int J Obstet Anesth 2013; 22: 26-30
4. Kaul B et al. Anesthesiology 2007:A1762 
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Obstetric risk factors for unintended dural puncture and 
subsequent labor outcome 
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1Rabin Medical Center, Beilinson Hospital, Dept of Anaesthesiology, 
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Background and Goal of Study: Unintended dural puncture (UDP) is one 
of the main risks of epidural analgesia, with a reported incidence among the 
obstetric population approximately 1.5% (1). UDP is associated with many ma-
ternal adverse outcomes with the most frequent adverse outcome being post-
dural puncture headache (PDPH) (2,3). Our study objective was to identify de-
mographic and obstetric risk factors that increase the risk of dural puncture as 
well as describing the obstetric outcome once a dural puncture has occurred. 
Materials and methods: We retrospectively reviewed all cases of UDPs dur-
ing vaginal delivery between the years 2004-2013. Data analysis included 
anesthetic, demographic and obstetrical characteristics of each UDP case. 
Each UDP was matched with the two epidurals before and two af ter that were 
performed by the same anesthesiologist. 
Results and discussion: Out of 46,668 epidurals 177 cases of UDPs were rec-
ognized, representing 0.4%. One hundred and seven women (60.5%) devel-
oped PDPH. Of those women, 38 (35.5%) required a blood patch. Parturients 
with UDP were more commonly in active phase of labor (p=0.007), had a 
significantly higher median cervical dilatation at the time of epidural insertion 
(p<0.001) and a lower rate of premature rupture of the membranes (p=0.04). 
Women with UDP had lower VAS scores 30 minutes post insertion compared 
to women with regular epidurals (p=0.001). There were no significant dif fer-
ences in duration of labor, rates of operative vaginal or cesarean deliveries; 
however, women with UDP had longer hospitalization times (p<0.0001). 
Conclusions: Women at higher cervical dilatation are at higher risk for dural 
puncture. UDP was associated with prolonged hospital stay and high rate of 
PDPH. 
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Introduction: Post dural puncture headache (PDPH) is the commonest com-
plication of labor epidural analgesia (EDA). The primary aim of this study was 
to investigate the incidence and severity of headache and backache several 
years af ter an accidental dural puncture (ADP) and treated with an epidural 
blood patch (EBP), compared to two control groups without ADP.
Material and methods: The study was performed in parturients having had 
an ADP treated with EBP during the time period 2005 - 2011. Group EBP con-
sisted of 56 parturient who were previously treated with EBP following PDPH 
caused by 18 gauge (G) Tuohy needle. 
Two groups with EDA (group +EDA) (n=160) and without EDA (group -EDA) 
(n=119) and matched for age and the year of delivery served as controls. A 
modified version of Brief Pain Inventory (BPI) was used to determine head-
ache and backache during the previous three months. 
Results were analyzed for the total group as well as for those patients having 
postpartum (not pre-pregnancy) headache or backache.
Results: The study was performed 5.2 (1.9) years (mean, SD) af ter treat-
ment with EBP. The incidence of headache (NRS ≥ 4) in the previous 3 months 
was 55%, 42% and 39% in Groups EBP, +EDA and -EDA (p = 0.02, EBP vs. 
-EDA) respectively. Significantly greater headache was also found in Group 
EBP compared to Group -EDA for pain severity (p = 0.015), pain inter ference 
(p = 0.009) and total pain experience (p = 0.006) as assessed by BPI. The 
incidence of backache (NRS ≥ 4) varied from 28-38% without any significant 
dif ferences between the groups. 
Conclusion: A high incidence of both headache and backache was found in 
our study in all subjects several years following delivery. Subjects who had an 
accidental dural puncture treated with an epidural blood patch had a higher 
incidence and severity of headache, but not backache. 

04AP06-7
Pneumocephalus post epidural blood patch in postpartum lady 

Al Jabari A., Al Zaben K., Al Zuabi W., Massad I.
Universit y of Jordan, Dept of Anaesthesiology & Intensive Care, Amman, 
Jordan

Background: 28 year old female pregnant lady underwent epidural analgesia 
for labor pain, at third day presented with postdural puncture headache, six th 
day post epidural under-went epidural blood patch treatment complicated 
with pneumocephalus showed by brain and spine MRI.
Case report: 28 year old pregnant lady Gravida1 Para 0, previously healthy 
at 38 weeks gestation was in labor. She was desired to have lumbar epidural 
for labor analgesia. Next day she was discharged home. Later on, she com-
plained of severe frontal headache associated with dizziness. She was ad-
mit ted for blood transfusion and for brain MRI/MRA/MRV which showed no 
subarachnoid hemorrhage, no space occupying lesion, no midline shif t. She 
was admit ted for epidural blood patch treatment. Another brain, spine C.T 
scan was done found to have pneumocephalus (air bubbles) intraventricular, 
no hydrocephalus, no midline shif t with hypodensity in the saggital sinus . 
Neurosurgical consultation was asked, bed rest, starting dexamethason, no 
oxygen therapy and no surgical interventions in the meanwhile. 
Next day, her headache started to improve and she was discharged home 
af ter two days.
Discussion: There are already in the literature reports of complications dur-
ing air injection in the epidural space, including: nervous roots and spinal 
cord compression, retroperitoneal gas collection, subcutaneous emphysema, 
airway embolism, incomplete analgesia, paresthesia and pneumocephalus 
(7). Pneumocephalus is a relatively frequent complication in neurosurgery 

and/or neuroradiology (8,9) and may be also caused by trauma and infection 
(10,11). Although relatively rare, it may occur during epidural puncture.
References: 
7. Saberski LR-Identification of the epidural space: is loss of resistance to air 
a safe technique?Reg Anesth, 1997;22:3-15.
8. Reasoner DK-The incidence of pneumocephalus af ter supratentorial 
craniotomy. Anesthesiology, 1994;80:1008-1012.
9. Heinz ER - Techniques in Imaging of the Spine: Myelography, The Clinical 
Neurosciences: 
Learning points: Such complication could be avoided if in punctures follow-
ing dural puncture we had used saline. This case confirms the possibility of 
iatrogenic pneumocephalus during epidural block with the loss of resistance 
to air technique for epidural space identification. Faced to signs and symp-
toms of meningeal irritation, CT/MRI is the diagnostic tool recommended for 
the dif ferential diagnosis of pneumocephalus. 

04AP06-8
Cerebrospinal fluid-cutaneous fistula af ter lumbar epidural for 
labour analgesia - a case report 

Rodrigues Alves D., Silva B., Aquino E., Pinto N.
Centro Hospitalar de Lisboa Ocidental, Dept of Anaesthesiology, Lisboa, 
Por tugal

Background: Epidural analgesia is now the mainstay for controlling labour 
pain in appropriate patients, but it entails some risks. The development of a 
cerebrospinal fluid-cutaneous fistula is one such complication, insuf ficiently 
divulged among anaesthesiologists.
Case report: 25 year old, 40 weeks 3 days pregnant ASA I patient, present-
ing to the hospital in labour. A lumbar epidural was sited at the L3-L4 level 
using the loss-of-resistance technique with saline. A test dose of 3cc levobu-
pivacaine 0,2% was administered and 5 minutes later a further 3cc, with the 
patient developing a patchy sensory block up to T8 and motor block, leading 
to removal of the catheter and placement of a new one at the L4-L5 level. 4 
hours later, the previously placed epidural catheter was used for the first time, 
but showed to be inef fective relieving pain, leading a dif ferent, seasoned an-
aesthesiologist to place a new one at the L3-L4 level. 
However, it proved to be intrathecal and a new approach to the L2-L3 space 
was made. Several top ups were performed through this catheter in the follow-
ing 13,5 hours, with it ultimately being used for anaesthesia as the patient was 
submit ted to caesarean section. 24 hours later the patient evidenced com-
plaints suggestive of postdural puncture headache, which did not significantly 
improve with conservative measures and it became apparent that clear fluid 
oozed through the insertion site in the following 24h. 
A fast glucose determination was made, evidencing a value of 92mg/dL, and 
Neurosurgery consultation requested. A cerebrospinal fluid-cutaneous fistula 
was assumed on clinical grounds (no MRI available) and indication for a blood 
patch decided by neurosurgery, which was performed at the L4-L5 interspace 
with administration of 17 cc of autologous blood. The complaints immediately 
subsided, and the patient was discharged home 3 days later.
Discussion: CSF-cutaneous fistulas have been described as a complication 
of epidural placement, usually presenting in the first 24h af ter catheter re-
moval. They appear to be more frequent af ter multiple at tempts at epidural 
placement, and constitute a risk factor for meningitis development. Prompt 
assessment and treatment is therefore of utmost importance.
Learning points: While epidural analgesia is advantageous, it should be 
faced with caution as the potential for severe complications is real and should 
be weighed in the decision making process. 
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04AP06-9
Postspinal backache in parturients receiving spinal 
anaesthesia for Cesarean sections: an observational study 

Elsakka A., Mukhtar A.
Facult y of Medicine Cairo Universit y, Dept of Anaesthesiology & Intensive 
Care, Cairo, Egypt

Background and Goal of Study: To evaluate the coincidence between post-
spinal backache (PSB) and multiple at tempts of needle insertion in parturients 
undergoing caesarean section under spinal anesthesia, using the same type 
and size of spinal needle (22G Quinke needle) through a midline approach.
Materials and methods: Af ter the approval of our inistitutional review board 
853 patients scheduled for elective caesarean section, with no contraindica-
tion to spinal anesthesia, were included in this prospective single-blinded 
observational study. In the sit ting position spinal anesthesia was performed, 
the number of at tempts and punctures till the success of the block as well as 
the incidence of touching the bone and its number, were all recorded. The 
patients were followed up in the ward and by a telephone call by another an-
aesthetist, blind to the patient and the procedure, at the day of the operation 
(0), postoperative days (1), (2) and (3). Degree of back pain was evaluated 
using visual analogue scale (VAS) 
Results and discussion: 483 patients were successfully given spinal anes-
thesia af ter a single at tempt and via one puncture, group (S), while in 370 
patients spinal anesthesia was successfully carried out af ter multiple at tempts 
and multiple punctures [ranging from 2-5 at tempts (punctures)], group (M). 
Age and BMI were statistically significant higher in the multiple at tempt group 
(M) compared to the single at tempt group (S), The number of at tempts (punc-
tures) was statistically highly significant, (p <0.001), in group (M), compared 
to group (S), with median and range values [2 (2-5) and 1 (1)] respectively. 
Also, the incidence of hit ting the bone as well as the number of bone trau-
mata was statistically highly significant, (p <0.001), in group (M), compared 
to group (S) The visual analogue score was statistically highly significant be-
tween the two groups and it was congruent with the incidence and numbers 
of at tempts and bone trauma.
Conclusion(s): Increased incidence of Post spinal backache (PSB) is related 
to multiple at tempts and hit ting bone during the procedure. There is a closed 
correlation between the dif ficulty of technique and increased patient age 
and BMI. We do recommend to introduce smaller size non-traumatic spinal 
needles (25G pencil point needle) to our hospital to decrease the risk of PSB. 

04AP06-10
High spinal anesthesia due to epidural catheter migration in 
cesarean 

Al Jabari A., Massad I., Al Zuabi W.
Universit y of Jordan, Dept of Anaesthesiology & Intensive Care, Amman, 
Jordan

Background: Early detection and vigilance of high spinal anesthesia post 
epidural catheter migration in cesarean section leading to safe conduct of 
anesthesia.
Case report: 32 yrs old female parturient nullipara G2P0, admit ted to labour 
ward with 4 cm cervical dilatation, an epidural analgesia was of fered.
Epidural mixture was 0.125 % bupivacaine and fentanyl 2.5 mcg/ml on 20 ml 
normal saline syringe, the patient given 4 ml of the mixture as a bolus then 
af ter less than 5 min another 6 ml were given as top-ups . Af ter 30 min the 
patient was checked again, she was able to raise and move her legs without 
motor block at level T10. She was on 0.1 % bupivacaine and 2 mcg/ml fen-
tanyl, continuous infusion pump at rate 15 ml / hr. 
Another epidural assessment was done found functioning analgesia at same 
level. At time of surgery the patient felt nauseated; anti-emetics were given. 
At incision time, the patient felt pain so another 5ml of epidural mixture. No 
perioral tingling or blurred vision was reported. 
The patient suddenly started to complain from dif ficulty in breathing and 
drowsiness, her oxygen saturation suddenly started to drop so rapid se-
quence induction with cricoids pressure was done and she was intubated. Her 
pupils were reactive and dilated. She had stable vital signs. She was reversed 
with neostigmine and atropine An aspiration from the epidural catheter was 
done found a clear fluid of 10 ml sent to lab, found to be CSF sample which 
gives the diagnosis of epidural catheter migration.
Af ter extubation at, the patient was conscious and obeying commands, pro-
truded her tongue, but can’t move her lower limbs, the ventilation was good 

on room air. Af ter 2 hrs, she recovered completely motor power for upper and 
lower limbs. 
Discussion: Once an epidural catheter has been safely inserted, it may still 
migrate appreciably despite ef forts to secure it at the skin surface.1 Such 
movement of the epidural catheter may induce complications many hours af-
ter insertion. Unintentional intravenous injection of local anaesthetic2and total 
spinal anaesthesia3 have been reported during labor and at tributed to cath-
eter migration. A ‚mobile’ epidural catheter may enter the subdural space,4 
generating potentially dangerous ef fects.
Learning points: Our case describes the migration of a previously functioning 
epidural catheter in the subarachnoid space. We think that this migration can 
be explained by patient posture changes and movements. 

04AP06-11
Horner’s syndrome following epidural analgesia or anesthesia 
in labor 

Baltazar I., Antunes C., Martins D., Oliveira M.I., Vieira A.R., Franco S.
Centro Hospitalar de Lisboa Ocidental, Dept of Anaesthesiology & Intensive 
Care, Lisbon, Por tugal

Background: Horner’s syndrome is rarely observed in epidural anesthesia; it 
is characterized by ptosis, miosis and conjunctival hyperaemia in the af fected 
eye1. The incidence of Horner’s syndrome with epidural anesthesia can reach 
0.4-2.5% in labor analgesia and 4% in Cesarean sections2. In the obstetric 
anesthesia’s department of Centro Hospitalar de Lisboa Ocidental were de-
tected 5 cases of Horner’s syndrome until the end of November 2015.
Case report: Parturients’ ages ranged from 18 to 36 years old, all of them 
classified as ASA II. Only one of them had previous history of Horner’s syn-
drome in an epidural analgesia. Four of them developed ptosis with conjuncti-
val hyperemia af ter analgesic dose with 10 to 15 ml of levobupivacaine 0.25% 
or ropivacaine 0.2% associated with sufentanil. The fif th parturient developed 
the same symptoms af ter anesthetic dose with ropivacaine 0.75%. The mean 
time of onset of Horner’s syndrome was 20 to 45 minutes af ter epidural injec-
tion and the mean time of resolution of all symptoms was 1 to 6 hours. The 
onset of symptoms was unpredictable; in three cases these occurred af ter 
the first administration of local anesthetic in the epidural space, in other case it 
happened only af ter the fourth administration and in the last case it occurred 
af ter the second administration. In one case of labor analgesia, the parturient 
developed trigeminal nerve palsy, paresthesia and mild weakness on the right 
upper limb. This was believed to be the result of subdural migration of the 
epidural catheter.
Discussion: In our obstetric anesthesia’s department we have noticed 5 
cases of Horner’s syndrome in 1579 epidural techniques performed, thus 
corresponding to a low incidence of 0.3%. Because the onset of symptoms 
is unpredictable, it is up to the anesthesiologist to decide whether to use or 
not the epidural catheter again, always taking into account the risks versus 
benefits for each patient.
References: 
1. Turk J Anaesth Reanim 2015;43:196-8; 
2. Indian J Ophthalmol.2011 Sep-Oct;59(5):389-391; 
3. M.E.J.ANESTH 20(5),2010,727-729.
Learning points: Most of the reported cases of Horner’s syndrome in preg-
nant women were af ter epidural analgesia or anesthesia for labor. This is ex-
plained by the anatomical and physiological changes during pregnancy and 
labor which will favor cephalic spread of local anesthetics3. Early diagnosis 
prevents the anxiety of the parturient and it is essential for the prevention of 
more serious complications1. 



175Obstetric Anaesthesiology

04AP07-1
Continuous epidural analgesia for labour and delivery 
in a patient with demyelinating peripheral polyneuropathy 

Bardisa B.1, Caro P.2, Guerri A.1, Rejman M.1, Renart I.1

1Hospital Francesc de Borja, Dept of Anaesthesiology & Pain Medicine, 
Gandia, Spain, 2Hospital Arnau de Vilanova (Valencia), Dept of 
Anaesthesiology & Pain Medicine, Valencia, Spain

Background: The prevalence of demyelinating polyneuropathies is estimated 
at 2-8% in adult population. The selection of the anesthetic technique to be 
used in these patients can be a challenge to any anesthesiologist. Our objec-
tives are sharing our experience in a case of successful epidural analgesia for 
labour and delivery in a patient suf fering from this disorder, as well as doing a 
review of the available bibliography, in order to facilitate the process of making 
decisions in similar cases. 
Case report: A 28-year-old primigravid woman at 40 weeks was admit ted 
to the labour area with ruptured membranes.The patient had a pathological 
history of generalized demyelinating polyneuropathy af fecting the four limbs. 
Once the active labour had started, the anesthesiologist on call was asked 
to assess the possbility of performing an epidural analgesia. The case was 
studied by two anesthesiologists who jointly decided to perform the technique 
af ter having evaluated the available information and made sure that the pa-
tient could understand the benefits and risks. The epidural space localization 
and the catheter placement was made without incidents. Once finished the 
childbir th the catheter was withdrawn, and the sensory level was recovered 
as is usual. 
Discussion: The published bibliography with reference to similar cases to 
ours is limited. We could only find one case report1of a successful continuous 
epidural analgesic block in a pregnant suf fering from a chronic demyelinat-
ing polyneuropathy with no complications. No clear recommendations can be 
found in the bibliography,. Historically this disorders have been considered a 
relative contraindication for neuroaxial techniques due to the possibility of the 
appearance of complications, as well as for the possible mistake when identi-
fying the cause of deterioration of neurological símptomes.
Reference: 
1. Vlelickovic IA, Leicht CH. Patient-controlled epidural analgesia for labor 
and delivery in a parturient with chronic inflammatory demyelinating 
polyneuropathy. Reg Anesth Pain Med 2002; 27(2): 217-9 
Learning points: The existing evidence is not enough to confirm the safety of 
neuroaxial anesthesia in patients suf fering from peripheral polyneuropathy. If 
it is decided to proceed with the technique, it should be performed in the less 
traumatic way, avoiding paresthesia, epinephrine and local anesthetics in high 
concentrations in order to minimize the risk of damage due to direct trauma, 
ischemia or neurotoxicity. 

04AP07-2
Anesthetic experience of permanent vegetative state pregnant 
for cesarean section 

Chung J.-Y., Kim D.-H., Choi J.-H., Park S.-W., Lee B.-J.
College of Medicine, Kyung Hee Universit y, Dept of Anaesthesiology & Pain 
Medicine, Seoul, Korea, Republic of

Background: We present here a case of anesthetic management of pregnant 
with permanent vegetative state
Case report: A 37 year-old parturient with permanent vegetative state under-
went general anesthesia for cesarian section. She has a history of hypoxic 
brain dagame during early pregnancy period. Bispectral index (BIS) was mon-
itored for check sedation state and initial value was 92. 5 minutes af ter anes-
thetic induction with thiopental and rocuronium, BIS value was decreased to 0 
and suppression ratio (SR) value was increased to 100. So, we discontinued 
inhalation agents. About 30 minutes later, BIS value started to increase and 
SR value started to decrease. 60 min af ter induction SR was decreased to 
zero. (Figure 1.) 
Total anesthetic time was 75 minutes and patient transferred to recovery room 
with adequate self respiration. On the next day, neurologist examined the pa-
tient’s neurologic state and there were no changes compared with preopera-
tive state.

[Figure 1]

Discussion: Traditional dose of anesthetic agent can cause severe decrease 
in BIS value and burst suppression in permanant vegetative state patient. So, 
we should carefully use anesthetics and BIS monitoring can be helpful.
References: 
1. Ayorinde, B. T., I. Scudamore, et al. (2000). “Anaesthetic management of a 
pregnant patient in a persistent vegetative state.” Br J Anaesth 85(3): 479-481
2. Pandit JJ., B. Schmelzle-Lubiecki, et al. Bispectral index-guided 
management of anaesthesia in permanent vegetative state. Anaesthesia. 
2002;57(12): 1190-1194.
Learning points: Anesthetic experience of permanent vegetative state patient 
is very rare. We should remind that the ef fect of anesthetic agent is unpredict-
able, so careful monitoring and dose titration should be performed. 

04AP07-3
The challenge of spina bifida occulta for obstetric anaesthesia 

Lopes A.M., Moreira J., Mendes L., Maia P.C.
Centro Hospitalar São João, E.P.E, Dept of Anaesthesiology, Por to, Por tugal

Background: Spina bifida (SB) occulta (O) is the mildest form of SB disor-
ders, occurring in 5-36% of otherwise healthy individuals.1 Provision of labour 
analgesia in pregnant women with SB continues to be a challenge due to 
technical dif ficulty and unpredictable results. Neuroaxial anaesthesia and an-
algesia is the current choice in obstetric population.
Case report: A 36 years old woman with incidental X-Ray finding of SBO at 
L5-S1 with no neurological symptoms. The patient started labour induction at 
40 weeks of gestation and requested for epidural analgesia. 
Obstetric history: Caesarean Section (CS) 2 years ago under general anaes-
thesia (GA). Af ter careful pre-operative examination with no anomalous find-
ings it was decided to perform an epidural technique above the level of the 
lesion (L3-L4) in sit ting position, for management of labour. The epidural was 
performed using “loss of resistance to saline”, without any dif ficulty. An initial 
bolus of 14 ml ropivacaine (R) 0.1% and sufentanyl (S) 0.01 mg was adminis-
tered. One hour later it was started a PCEA protocol of continuous perfusion 
of 5 ml/h of R 0.1% and S with SOS bolus of 5 ml at patient demand, with 
lockout interval of 20 min. During the analgesia period a total volume of 70 ml 
was administered. Due to labour arrest a CS was performed, under epidural 
anaesthesia with 10 ml R 0.75% and 0.01mg S, unevent fully. Epidural catheter 
was maintained during two days for postoperative analgesia with morphine 
2mg every 12h and R 0.1% 10ml on patient demand. Per os ibuprofen and 
paracetamol were administered to complement analgesia. The anaesthetic 
consumption and dispersion was similar to other pregnant patients. No com-
plications were reported during 48h post-delivery and long-term. The overall 
level of patient’s satisfaction was high.
Discussion: The use of neuroaxial techniques in patients with SBO has been 
reported but is limited to anecdotal case reports. Definitive recommendations 
regarding the safety of neuraxial anaesthesia or analgesia in patients with 
neural tube defects aren’t available, therefore decision making is individual-
ized. 
More research is needed to determine the standard for anaesthetic manage-
ment of this population. 
References: 
1. Chestnuts Obstetrics Anaesthesia 5th Ed; 
2. IJOA. 2015 Aug; 24 (3); 252-263
Learning points: Neuroaxial anaesthesia appears to be safe in patients with 
SBO and could provide optimal management for labour. In this case GA, 
which wasn’t free of risks, was avoided. 
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04AP07-4
Posterior Reversible Encephalopathy Syndrome (PRES): 
dif ficult diagnosis in paripartum period 

Vaz S., Loureiro A.R., Silva Santos A.M., Gonçalves B.M., Armindo M.M., 
Fernandes T.
ULSM - Hospital Pedro Hispano, Dept of Anaesthesiology, Matosinhos, 
Por tugal

Background: Posterior Reversible Encephalopathy Syndrome (PRES) is a 
clinicoradiologic syndrome that has been associated with numerous systemic 
conditions in both obstetric and non-obstetric patients of all age categories1. 
The most common symptoms are headache, vomiting, confusion, seizures, 
visual abnormalities and motor signs. It is thought to be caused by an increase 
in blood pressure with endothelial cell dysfunction, surpassing cerebral autor-
regulation, causing vasogenic edema. 
We describe this rare syndrome in a postpartum woman, pointing dif ficulties 
the dif ferential diagnosis.
Case report: A 26-year-old healthy female, post non-complicated pregnancy 
developed headaches, 3 days af ter cesarean under spinal anesthesia. Few 
hours later, she complained of dyspnea at rest and we detected desaturation 
and a rise in blood pressure (150/85 mmHg). 
Af terwards, bilateral blindness and generalized tonic-clonic seizures arise, 
requiring sedation and orotracheal intubation with subsequent admission in 
the Intensive Care Unit for further research. Head and thorax CT scan de-
tected signs of pulmonary edema and bilateral pleural ef fusion. Laboratory 
tests didn’t show relevant data. 
Continuing study, brain MRI revealed bilateral cortico-subcortical and occipi-
to-parietal hyperintensity in FLAIR sequences, compatible with PRES diagno-
sis. Pulmonary congestion and vision recovered completely af ter treatment 
with furosemide and magnesium sulfate. Normotension was achieved in one 
week. The brain MRI was repeated a week later showed complete reversal of 
the initial changes.
Discussion: While the majority of these situations can be treated, PRES is not 
always reversible nor limited to the posterior aspects of the brain or white mat-
ter. The anesthesiologist and intensivist should be aware of the confounding 
factors that may defer the correct diagnosis. Prompt diagnosis and treatment 
are paramount to prevent permanent sequelae.
References: 
1. Obstetrical and Gynecological Survey (2014); 69: 5.
2. International Journal of Obstetric Anesthesia (2007); 16: 74-76.
3. The Journal of Emergency Medicine (2007), Vol. 33, No. 4, . 377-379. 

04AP07-5
Anesthetic management of idiopathic intracranial bleeding 
during pregnancy: a case report and review 

Ruiz Escobar A., Zurera Plaza N., Lugo Duarte C., Hernandez Gonzalez J.M., 
Pérez Cerdá F.
H.U 12 de Octubre, Dept of Anaesthesiology, Madrid, Spain

Background: Intracranial hemorrhage (ICH) is uncommon during pregnancy 
representing 10 % of non-obstetrical causes of maternal death1. Most frequent 
cause is Subarachnoid Hemorrhage (SAH). We analyze anesthetic issues in 
the management of SAH during pregnancy.
Case report: A 29 week pregnant women, presented with headache, right 
side weakness, and disturbed sensorium (GCS 8/15).Cerebral Computed 
Tomography (CT) showed posterior fossa SAH extending to right suprasel-
lar cistern and Cerebral Angiography (CA) showed a normal vasculature. 
Lab tests rule out coagulopathy. Patient developed progressive elevation of 
Intracranial Pressure (ICP) and urgent decompressive craniotomy was man-
datory. 
Surgery was conducted without ending pregnancy under general anesthesia 
(GA).15 days later patient achieve neurological recovery and was discharged. 
An elective caesarean was performed at 37 week under GA.No complications 
were registered.
Discussion: Once diagnosed SAH during pregnancy, identifying the cause 
becomes essential to avoid rebleeding. We describe a rare case of SAH 
in which common causes as AVM or aneurysms were ruled out by CA. 
False negative findings could be explained by spontaneous thrombosis of 
small ruptured aneurysm. This tiny thrombosed vessels are barely visible. 
Prothrombotic changes of pregnancy facilitate this scenario. On doubt ful cas-
es Cerebral Digital Subtraction Angiography may be useful2. Acute treatment 

of the ICH must ensure maternal and fetal well being. Obstetrical and neuro-
surgical procedures in pregnant patients with SAH can be safely performed 
under anaesthesia. GA allows a better control of hemodynamic and respira-
tory variables. Less of ten regional anaesthesia can be used, but contraindica-
tions should be considered3

.
Learning points: 
•   Election of anaesthetic technique will be determined by maintenance of 

cardiovascular stability
•   Neuroprotection of these patients compels to set up a proper invasive 

monitoring and use of pharmacological and non-pharmacological 
interventions to treat ICP

•   Perioperative care of this patients should be conducted by a 
multidisciplinary team

References: 
1. Mas JL,Et al.Stroke in pregnancy and the puerperium.J 
Neurol.1998;245:305-13.5 
2. Agid R,Et al.Negative CT angiography findings in patients with 
spontaneous SAH: when is DSA still needed?AJNR.2010;31(4):696
3. Anson JA, Et al.Anesthesic management of labor and delivery in patients 
with elevated intracranial pressure.Int J Obstet Anesth.2015;24:47-54 

04AP07-6
Analysis of French civil court cases in obstetrics: 
how is anesthesia involved? (SHAM insurance data) 

Theissen A.1, Fuz F.2, Follet A.3, Rouquette-Vincenti I.1, Carles M.4, 
Tran L.4

1Princess Grace Hospital, Dept of Anaesthesiology & Intensive Care, Monaco, 
Monaco, 2SHAM Insurance, International Risk Management, Lyon, France, 
3SHAM Insurance, Business Analyst, Lyon, France, 4Universit y Hospital, Dept 
of Anaesthesiology & Intensive Care, Nice, France

Background and Goal of Study: Obstetrics is a high-risk specialty where 
the responsibility of the team and therefore the anesthetist can be engaged 
[1]. The knowledge of these claims must help to improve practices. SHAM 
insurance is the leading provider of medical liability insurance in France (50 
% of the market), insuring 80 % of public and 27% of private hospitals. The 
study of the insurance claims provided by this insurer is therefore a relevant 
source of data.
Materials and methods: The aim of this study was to analyze the medico-
legal claims related to obstetrics and to seek the involvement of anesthesia. 
We did a retrospective study of 180 insurance claims provided by SHAM in-
surances since 1981 and which were set tled by a court between 2012 and 
2014 (therefore potentially the most serious). 
Only claims definitively closed in terms of compensation as of May 1, 2015, 
were included (the claims with the compensation waiting for the legal age of 
majority regarding the child involved were excluded). Data were extracted 
from the SHAM database.
Results and discussion: We analyzed 76 definitely closed claims that oc-
curred between 1981 and 2012 in French public hospitals (42 general hos-
pitals and 20 universities), private (6) or among health professionals (8). The 
average time between the declaration of the claim and the court conviction 
was 5.3 years (median=4.7 years, min=1.4 and max=23.4). 
The damage occurred during natural childbir th (24), cesarean delivery (24), 
monitoring of pregnancy (14), anesthesia (6) or during another moment (5).
The consequences are very important: death of the newborn (22), cerebral 
palsy (6), death of the mother (2), brachial plexus injuries (3), fetal death in 
utero (2) or mother reoperation (14).
Conclusion(s): The causes identified by the expert are always multifactorial 
with generally a human error and/or a delay in medical care:
• error in medical care : misdiagnosis (16), error in the decision (22), error in 

care by a midwife (7), technical error by an obstetrician (19).
• lack of organization and functioning in the service (10)
• delay in medical care to perform a caesarean (8)
• nosocomial infection (7)
The obstetric causes appear as the most serious and frequent.
The anesthetist is involved only in 6 cases and the claim is always associated 
with an obstetrical cause regarded as the most serious.
These data should help strengthen the quality approach in obstetrics.
References: 
1. J Gyn Obs Biol Reprod 2015; A.Theissen, in press 
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04AP07-7
Obstetric anesthesia claims in French hospitals: 
a study based on French insurance (SHAM) data 

Tran L.1, Fuz F.2, Carles M.1, Follet A.3, Rouquette-Vincenti I.4, Theissen A.4

1Universit y Hospital, Dept of Anaesthesiology & Intensive Care, Nice, France, 
2SHAM Insurance, International Risk Management, Lyon, France, 3SHAM 
Insurance, Business Analyst, Lyon, France, 4Princess Grace Hospital, Dept of 
Anaesthesiology & Intensive Care, Monaco, Monaco

Background and Goal of Study: Obstetrics carries high medical liability risk. 
Maternal death and newborn death/brain damage are the most common com-
plications in obstetric anesthesia malpractice claims in USA [1] and in France 
[2].
The aim of the study was to analyze closed claims in obstetric anesthesia 
provided by SHAM insurance between 2007 and 2014. SHAM insurance is the 
leading provider of medical liability insurance in France.
Materials and methods: Retrospective study of SHAM insurance closed 
claims set tled amicably or by a court.
Results and discussion: Obstetric anesthesia was involved in 99 cases 
among 3083 obstetric claims over the period (3.2%). The damage occurred 
in public hospitals (54% in general and 28% in university hospitals), private 
hospitals (14%) or among health professionals (4%).
The damage occurred during natural childbir th (60%), cesarean delivery 
(38%) or an abortion (2%). The main type of anesthesia was epidural (75%), 
rachianesthesia (20%), general anesthesia (3%) or none (1%). The type of 
anesthesia involved was regional (93%) or general (7%).
The claims for regional anesthesia occurred during its administration (42%) 
or af ter during hospitalization (81%) (>100% because of combined reports)
12 complications during regional anesthesia (accidental dural puncture (ADP) 
or failure) required general anesthesia (involving 1 respiratory arrest af ter 
ADP and 1 acute subdural hematoma on day 2). In addition one general an-
esthesia caused complications with anaphylactic shock (succinylcholine) and 
dif ficult inhalation af ter intubation leading to brain damage.
The claims filed because of general anesthesia were linked to two anaphy-
lactic shocks (death af ter abortion and brain damage af ter cesarean section) 
and pelvic pain af ter abortion.
Finally there have been 54 brain damage (from monoparesis to vegetative 
coma), 2 deaths, 6 moral damages and 37 other causes.
Only 2 cases were set tled by a civil court, the others amicably.
Conclusion(s): Obstetric complications (subjected to a claim) rarely involve 
anesthesia.
The consequences of regional anesthesia are significant and the use of gen-
eral anesthesia, though incidental, can still cause additional complications.
Due to the quality of medical information, available in the medical file, and the 
absence of medical malpractice, the medical responsibility is rarely at risk.
References: 
1. Anesthesiology 2009;110(1):131:9
2. J Gyn Obs Biol Reprod 2015; A.Theissen, in press 

04AP07-8
Management of the obese obstetric patient 

Gan L.1, Khaghani C.2, Radford A.3, Foster S.2

1Basingstoke and Nor th Hampshire Hospital, Dept of Anaesthesiology, 
Basingstoke, United Kingdom, 2Royal Hampshire County Hospital, Dept 
of Anaesthesiology, Winchester, United Kingdom, 3Universit y Hospital 
Southampton, Dept of Anaesthesiology, Southampton, United Kingdom

Background and Goal of Study: In the United Kingdom obesity is increas-
ing. Over the last 20 years numbers of obese pregnant women have doubled. 
Complications from obesity during pregnancy have significant implications 
for the mother and newborn, and women who die during pregnancy are more 
likely to be obese.1

Accurate booking BMIs must be calculated as self-reported weight is of ten 
underestimated, especially in obese women. The CMACE/RCOG joint guide-
line recommends that obese women be re-weighed in the third trimester to 
enable appropriate planning and management.1

We prospectively audited practice within Royal Hampshire County Hospital 
(RHCH) for calculating booking BMI’s, weighing patients on admission and 
informing the anaesthetist about obese patients.
Materials and methods: Patients admit ted to labour ward were randomly se-
lected between June and July 2015. Information was collected on their book-
ing weight, booking BMI, admission weight and whether the duty anaesthetist 

had been informed following their admission. 
Results and discussion: Data was obtained on 42 women in labour. All had 
a booking weight recorded and 39 (93%) had their BMI calculated from this. 
81% of booking weights were recorded in kilograms. However 19% were 
recorded in imperial measurements, requiring conversion to metric units for 
drug dosing, particularly enoxaparin, introducing room for error. It also indi-
cated that weights were possibly estimated by women themselves. Obese 
women with BMI >40 may not be identified. 
11 (26%) women were obese (6 had a BMI >30 and 5 BMI >40). Of patients 
whose BMI was >40, the anaesthetist was informed following admission 
about 4 (80%).
Only 8 women were re-weighed following admission. Average weight gain was 
10.5kg (2.7kg-23kg).
The largest increase in weight was 23kg. Similar weight gains during preg-
nancy may have been missed. This could af fect obstetric and anaesthetic 
management. Evidence is lacking on which weight should be used for drug 
dosing, which could lead to significant under-dosing.
Conclusion(s): We recommend accurate height and weight is taken during 
booking appointments using appropriate (metric) equipment to calculate an 
accurate BMI. If BMI is over 30, weight should be repeated following admis-
sion. 
The duty anaesthetist should be informed when a parturient with a BMI >40 
is admit ted. Consensus opinion on which weight to use for drug dosing is 
needed.
Reference: 
1. Modder J, Fitzsimons K. CMACE/RCOG Joint Guideline. 2010 

04AP07-9
Anesthetic management of Cesarean section on Behçet’s 
disease - a case report 

Perry da Câmara L.1, Spencer L.1, Oliveira M.I.2, Franco S.2, Paredes P.2

1Centro Hospitalar de Lisboa Central, E.P.E., Dept of Anaesthesiology, Lisboa, 
Por tugal, 2Centro Hospitalar de Lisboa Ocidental, Dept of Anaesthesiology, 
Lisboa, Por tugal

Background: Behçet’s disease (BD) is a chronic vasculitis that af fects mostly 
young adults. It is characterized by recurrent oral ulcers, genital ulcers and 
uveitis. Although the most common manifestations are skin and eye lesions 
almost every organ can be involved. BD is also associated with a higher risk 
of thromboembolic events1.
Case report: A 28 year old woman with BD (G1, P0, 38 weeks), was pro-
posed for a cesarean section due to fetal breech presentation. She had no 
history of past surgeries or experience with anesthesia. Her pregnancy was 
unevent ful. The patient had recurrent oral and genital ulcers and relapsing 
nodules resembling erythema nodosum in her lower extremities. She had no 
skin lesions on her chest, trunk or back and no other manifestations of the dis-
ease. She wasn’t under any treatment, except for topical mometasone. Mouth 
opening demonstrated a Mallampati class II airway and numerous ulcers. The 
preoperative laboratory values were normal. 
The patient underwent a successful single puncture spinal anesthesia with 
bupivacaine 0.5% (11.5mg) and morphine (100µg).
Af ter surgery she was under a prophylactic dose of low molecular weight 
heparin (LMWH) for one week.
Discussion: The main concerns in this case are: the dif ficult airway risk due 
to scarring from recurrent ulceration, the inflammatory responses to skin prick 
and the higher risk of thromboembolic events. Although regional anesthesia is 
less ideal because it involves skin puncture, the airway risk is far more severe 
with the possibility of a dif ficult intubation and the worsening of pre-existing 
oral lesions2. 
The choice between combined spinal/epidural and spinal anesthesia relied 
on the fact that spinal anesthesia alone was less invasive. There would be also 
a higher risk of inflammatory local skin response if an epidural catheter had 
been placed and used for postoperative analgesia.
A prophylactic dose of LMWH was considered essential to prevent thrombo-
embolic events since pregnancy and BD increase the risk of thromboembo-
lism. 
References: 
1. Gupta, Anurag et al. Repeated Surgeries in a Patient with Behçet’s 
Disease, What Changes to Expect? Anesthesia, Essays and Researches 7.2 
(2013): 279-281. 
2. Bhalerao, PM et al. A Case of Behçet’s Disease Posted for Surgery: 
Anaesthetic Implications. Indian Journal of Anaesthesia 59.8 (2015): 517-519. 
Learning points: Anesthetic management of any patient should take into con-
sideration underlying diseases, adapting to their own challenges. 
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Pseudoxanthoma Elasticum in pregnancy - anesthetic and 
surgical considerations 

Lareiro N., Barros Silva J., Henriques R., Davila B., Neto L., Ferreira T.
Centro Hospitalar Baixo Vouga, Dept of Anaesthesiology, Aveiro, Por tugal

Background: Pseudoxanthoma Elasticum PXE is a rare inherited connective 
tissue disease characterized by degenerative changes due to calcification and 
fragmentation of elastic fibers on the skin, eyes and cardiovascular system.
There are very few reports of Labor Analgesia (LA) in pregnant women with 
PXE. We found only 2 cases in the literature.
The aim of this study is to describe the analgesic approach and discuss the 
main anesthetic and surgical particularities in this parturients.
Case report: A 37year-old pregnant women, ASA II, with PXE, dyslipidemia, 
obesity. 
She had a history of infertility with medically assisted reproduction, which re-
sulted in 2 pregnancies followed by abortion with organ dysfunction and need 
for ICU care. The present pregnancy was naturally conceived and was held 
without complications besides an elective cervical cerclage at 17w. 
The examination showed yellow spots on folds and fibrotic streaks in the reti-
na, all of these PXE features, and cardiomegaly on the chest x-ray.
Based on the literature and in the face of her condition, we proposed Regional 
Analgesia RA: epidural and a normal delivery that the patient accepted.
Labor progressed unevent ful and delivery time was reduced through the use 
of forceps. During placental removal the umbilical cord ruptured, which led 
us to the OR for the internal manual removal of the remaining placenta under 
close monitoring providing a safer procedure. The procedure was performed 
under an epidural bolus and sedation with good control of vital signs. 
In the postpartum period, there were no obstetric or anesthetic complications.
Learning points: Close monitoring and control of heart rate and blood pres-
sure is critical, due to premature development of atherosclerosis and risk of 
acute myocardial infarction.
RA allows for bet ter haemodynamic stability during childbir th. There is less 
chance of bleeding from injured arteries and reduced cardiac work.
There may be bleeding from the retina secondary to the Valsalva maneu-
ver during the second stage of delivery. Instrumentation is recommended to 
shorten its duration. 
Beware that necrotic changes and placental mineralization are more common 
in these pregnant women, which can present as a complication during labor.
This case of success using a RA for Labor in patients with PXE may be helpful 
aiding in the most appropriate analgesic choice in these cases, taking into ac-
count the few cases described and anesthetic implications still poorly known. 

04AP08-1
Ex utero intrapartum therapy (EXIT) carried out with 
Glidescope® for 4th branchial clef t cyst 

Jung J., Lee S., Byun S.
Catholic Universit y of Daegu, Dept of Anaesthesiology & Pain Medicine, 
Daegu, Korea, Republic of

Background: During EXIT (ex utero intrapartum therapy) [1,2], intubation in 
a condition under fetoplacental circulation is highly stressful to anesthesiolo-
gists. On top of that, it is dif ferent from typical intubation situations, because 
the fetus is on its mother’s abdomen. 
However, a video laryngoscope brings a more comfortable situation to an 
operator to conduct intubation since he or she can check the vocal cord with a 
monitor that is connected to the camera. Moreover, surgeons can also identify 
the success or failure of intubation by watching the monitor with several other 
people involved in the surgery, allowing next procedures of the surgery to 
proceed more smoothly. 
This writer reports, as the first time in the world, a successful case of intubation 
using a Glidescope® for a patient in need of EXIT.
Case report: A 28-year-old female patient, with 38 weeks of pregnancy and 
presented with a fetus with lef t cystic neck mass that was diagnosed by pre-
natal ultrasound at her 25th week of pregnancy, scheduled a cesarean section. 
Af ter rapid sequence induction with thiopental and succinylcholine, intubation 
was done. Anesthesia was maintained with 50% of O2, N2O, 2.0-2.5 vol% sevo-
flurane and cisartacurium. 
Af ter the hysterotomy, the head, trunk, and lef t upper limb of the fetus 
were externalized, preserving the uterine volume and fetoplacental circula-
tion. The fetal tracheal intubation was achieved under video-laryngoscope 

(Glidescope®), with a 3.5 non-cuf fed tube, 3 min af ter hysterotomy. At the 
7th day of bir th, the baby successfully took the surgery of eliminating the 4th 
branchial cyst under general anesthesia.
Discussion: Anesthesiologist could successfully and more comfortably con-
duct airway management by using a video-laryngoscope than when using a 
direct laryngoscope as usual. Since a video-laryngoscope allows a certain 
distance between an operator and a patient, it can easily succeed intubation 
even when the patient is not on a flat place and neck extension is not fully 
performed. 
References: 
1. Oliveira E, et al. Anesthesia for EXIT procedure in congenital cervical 
malformation - a challenge to the anesthesiologist. Braz J Anesthesiol. 
2015;65:529-33.
2. Ngamprasertwong P, et al. Update in fetal anesthesia for the EXIT 
procedure. Int Anesthesiol Clin 2012;50:26-40.
Learning points: As this case, this writer concludes that a video-laryngo-
scope can be more useful than a direct laryngoscope in EXIT. 

04AP08-2
Ultrasound guided identification of the crico-thyroid 
membrane to facilitate front of neck access in obese 
parturients; a feasibility study 

Lavelle A.1, O’Driscoll J.1, Cotter A.2, Shannon J.1

1Universit y Hospitals Limerick, Dept of Anaesthesiology & Intensive Care, 
Limerick, Ireland, 2Universit y of Limerick, Depar tment of Obstetrics and 
Gynaecology, Limerick, Ireland

Background: Cricothyrotomy is recognised as a potentially life saving air-
way management technique in the Can’t Intubate, Can’t Oxygenate scenario 
(CICO). The technique involves rapid and accurate palpation and identification 
of structures to facilitate Front of Neck Access (FONA). However, identification 
of these structures is dif ficult in obese parturients, due to adipose tissue de-
position. We hypothesised that the use of ultrasound would facilitate accurate 
and speedy identification of the key landmarks. 
Methods: Following IRB approval, we recruited volunteers from the Complex 
Obstetric Anaesthesia Clinic at University Maternity Hospital Limerick, with 
BMI > 35 to participate in a double blinded, cross over investigation. Under 
control conditions, the cricothyroid membrane was identified by the first inves-
tigator using both ultrasound and palpation technique. The site was marked 
with a UV light visible pen. Under test conditions the second investigator 
marked the site using both techniques, and was timed using both methods. 
Results: The Ultrasound technique was positively skewed Median 2 (IQR 
1,4) vs Landmark postively skewed Meidan 4 (IQR 2,8) based on controls 
(p=0.001, wilcoxin signed rank test). Mean time for US was 25.6 seconds 
compared to Landmark measures 16.87 (p=0.001). 
Conclusions: The Ultrasound technique for identification of the cricothyroid 
membrane is significantly more accurate than traditional palpation methods in 
obese parturients, and can be carried out rapidly under clinical conditions. It 
will improve safety and limit complications and could become part of routine 
clinical airway examination. 

04AP08-3
Sleep disordered breathing symptoms in a socioeconomically 
disadvantaged pregnant population 

Bullough A.S.1, O’Brien L.M.2, Woolley C.1, Gonzalez B.3, Goodman J.R.4, 
Jellish W.S.1

1Loyola Universit y Health System, Dept of Anaesthesiology, Maywood, United 
States, 2Universit y of Michigan Health System, Dept of Sleep Medicine and 
Maxillofacial Surgery, Ann Arbor, United States, 3Loyola Universit y Health 
System, Clinical Research Of fice, Maywood, United States, 4Loyola Universit y 
Health System, Dept of Obstetrics and Gynecology, Maywood, United States

Background and Goal of Study: Pre-eclampsia, gestational hypertension 
and diabetes and fetal growth restriction are associated with sleep disor-
dered breathing in pregnancy. Recognition of SDB in pregnancy is dif ficult 
as women report less sleep symptoms and poor quality of sleep is expected. 
The goal of this study looking at SDB symptoms in a socioeconomically dis-
advantaged pregnant population before and af ter 20 weeks gestation was to 
ascertain when sleep symptoms occur in pregnancy, feasibility of question-
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naire screening and detect associated maternal and fetal outcomes in this 
underrepresented population? 
Methods and materials: Af ter IRB approval we recruited socioeconomi-
cally disadvantaged (Medicaid) pregnant women aged > 18yo, to complete 
sleep questionnaires before and af ter 20 weeks gestation. The four sleep 
questionnaires administered included; STOP, Epworth sleepiness scale, 
General sleep disturbance scale, a pregnancy specific questionnaire, as well 
as Edinburgh Postnatal Depression, restless leg syndrome and short demo-
graphic questionnaires. Af ter completion of the questionnaire data set, patient 
medical data was also reviewed.
Results and discussion: Paired analysis of questionnaire sets using 
McNemar and Wilcoxon Signed Rank Sum tests, show for prospective, pre-
liminary data from 18 patients, a significant increase in BMI (p<0.0005) af ter 
20 weeks gestation. Preliminary results show trends towards significance 
with increased snoring (20.69% vs.29.41%), daytime sleepiness (72.41% vs. 
76.47%) and depression symptoms (6.9% vs. 23.53%). Women who exceed-
ed recommended weight gain during their pregnancy, conditional on their 
starting BMI, were more likely to undergo cesarean section
(72.73% vs.60%) and have a diagnosis of gestational hypertension in preg-
nancy (33.33% vs. 0%). Detection of SDB symptoms in a socioeconomically 
disadvantaged pregnant population is dif ficult and currently no ideal screen-
ing tool exists. SDB symptoms in this group are associated with increases in 
maternal hypertensive disease and depression, as well as cesarean delivery 
which overall represents significant healthcare expenditure.
Conclusion: A significant increase in BMI af ter 20 weeks gestation is asso-
ciated with rises in snoring, daytime sleepiness and depression symptoms. 
Women with above recommended maternal weight gain and increasing SDB 
symptoms trended to undergo Cesarean delivery and have more hyperten-
sive disease of pregnancy. 

04AP08-4
Videolaryngoscopy in obstetrics: A comparison between 
the KingVision video laryngoscope, the C-MAC video 
laryngoscope and direct laryngoscopy for airway management 
during C-section 

Blajic I.1, Hodzovic I.2, Becanovic Slavic D.1, Graovac D.1, Stopar Pintaric T.1

1Universit y Medical Centre Ljubljana, Dept of Anaesthesiology & Intensive 
Care, Ljubljana, Slovenia, 2Cardif f Universit y and Aneurin Bevan Universit y 
and Aneurin Bevan Universit y Health Board, Dept of Anaesthesiology & 
Intensive Care, Cardif f, United Kingdom

Introduction: There are few reports of using videolaryngoscopy to man-
age the airway for C-Section. We found no study evaluating the use of the 
KingVision videolaryngoscope for airway management in obstetric anaes-
thesia. We report preliminary findings of the randomized comparison to the 
C-Mac videolaryngoscope and direct laryngoscopy using time to intubation 
as our primary outcome measure. 
Methods: Following approval of the ethics commit tee, 165 patients undergo-
ing C-Section were planned to take part in the study. Patients with predicted 
dif ficult airway were excluded. We recorded time to intubation, success rate, 
time to optimal glot tic view, number of at tempts, Cormack-Lehane grade, the 
need for optimisation manoeuvres and intubation dif ficulty score (VAS 0-100) 
Failure of the procedure was declared if intubation was not successful af ter 
60 s and if SaO2 dropped <92%. Intubations were video recorded using the 
C-MAC and King Vision recording facility. We used SPSS v 21 to analyse the 
data: ANOVA for normally distributed continuous data, Kruskal-Wallis for non-
normally distributed continuous and ordinal categorical data and Chi-Squared 
test for nominal data. 
Results: We report preliminary findings from 161 parturients with mean (SD) 
age (29.3 ± 4.2 years) and BMI (32.4±5.2 kgm-2). We recorded no failures 
of intubation. In only six patients the second at tempt at intubation was need-
ed. There were also no dif ference in time to successful intubation between 
the three devices. Time to optimal glot tic view was significantly longer with 
the KingVision VL (p=0.009) due to higher need for optimization manoeu-
vres (p<0.0001). Once the optimal laryngeal view was obtained, the highest 
rate of grade 1 views was recorded af ter the KingVision videolaryngoscopy 
(p<0.0001). The intubation dif ficulty score was significantly lower with the 
C-MAC videolaryngoscope (p=0.003).
Conclusion: This study found no significant dif ference in time to intubation 
between the three tested devices. The KingVision videolaryngoscopy needed 
larger number of optimization manoeuvres for obtaining the optimal laryngeal 
view in obstetric patients. However, in parturients with suboptimal view, the 
KingVision VL may improve the glot tic view to facilitate intubation. The C-MAC 

videolaryngoscope could serve as a standard intubation device for airway 
management for C-section since it combines the benefits of conventional di-
rect laryngoscopy and videolaryngoscopy in one device. 

04AP08-5
Chest circumference to sternomental distance ratio and weight 
gain are new predictors of dif ficult intubation in obstetric 
patients. Observational prospective study (preliminary results) 

Anouar J., Jamil Z., Sofiene L., Morsi A., Yesmine E., Kamel K.
Hedi Chaker Universit y Hospital, Dept of Anaesthesiology, Sfax, Tunisia

Background and Goal of Study: This study was performed to assess the 
ability of the weight gain during pregnancy and the ratio of the chest circum-
ference to sternomental distance (CC/SMD), to predict dif ficult intubation in 
obstetric patients. 
Materials and methods: Chest circumference, sternomental distance, neck 
circumference weight gain were evaluated in 39 pregnant woman undergoing 
cesarean section delivery under general anesthesia. Patients were divided 
into 2 groups according to their cormack laryngoscopic view: 
• Group E (easy intubation) : for cormack I or II. 
• Group D (dif ficult intubation): for cormack III or IV. 
Then we compared the chest circumference to sternomental distance (CC/
SMD) and the weight gain in both groups. 
Results and discussion: In this study we noted 7 cases in group D versus 
32 in group E. Body mass index was 28.5 in group E versus 31.1 in droup 
D (p=0.01). Weight gain was 9.1 in droup E versus 11.3 in droup D with 
p=0.003. Chest circumference to sternomental distance was 6.9 in group E 
versus 8.1 in group D with p=0.026. 
Conclusions: Chest circumference to sternomental distance ratio is a new 
method for predicting dif ficult intubation in obstetric patients when it exceeds 
to 8 and weight gain during pregnancy may lead to dif ficult laryngoscopic 
view when it exceeds to 11 kg. 

04AP08-6
Comparison of macintosh direct laryngoscope and c-mac 
video laryngoscope used for orotracheal intubation in elective 
cesaraen section operations 

Celep A.1, Kilicaslan A.2, Gok F.2, Borazan H.2, Sarkilar G.2, Uzun S.T.2

1Konya Bozkır State Hospital, Dept of Anaesthesiology, Konya, Turkey, 
2Necmet tin Erbakan Universit y, Dept of Anaesthesiology & Intensive Care, 
Konya, Turkey

Background and aims: In this prospective clinical study we aimed to com-
pare C-MAC VL and Macintosh DL used for orotracheal intubatin in elective 
cesarean section operations.
Methods: Af ter ethics commit tee approval 100 pregnant women were includ-
ed in the study. Patients were separated in two groups randomly in orotrache-
al entübation as Storz C-MAC videolaringoskop (VL) or Macintosh blade with 
direct laryngoscopy (DL) applied patients. Intubation time and the number 
of at tempts for intubation was recorded. CL (Cormack-Lehane) classification 
and POGO (Percentage of glot tic opening) score were used for assessment 
of the larynx during laryngoscopy. Perioperative heart rate (HR), blood pres-
sure (BP) peripheral oxygen saturation (SpO2) were recorded before induc-
tion of anesthesia and af ter intubation. End-tidal carbon dioxide (EtCO2) were 
recorded immediately af ter the intubation. The patients were evaluated af ter 
extubation for complications. Student’s -test was used for between-group 
comparisons. Categorical data was compared using Chi-square test.
Results: POGO scores ( 95±10/69,4±22) and intubation time (21,1±7,3 / 
15,8±5,7) was significantly higher in GROUP VL compared with GROUP DL (p 
<0.001). In Group DL, CL classification values   were observed as statistically 
significantly higher (p <0.001). In Group DL 1 patient was observed as CL 3, 
in Group VL, CL 3 was not observed. There is no statistically significant dif-
ferences between the groups in terms of intubation condition score (straining 
reflex and limb movement af ter intubation) BP, HR, SpO2, EtCO2 values and 
complications (p> 0.05). In both VL and DL group, dif ficult mask ventilation 
and the need to use airway were not encountered. 
Conclusion: In pregnant patients who has a high risk of dif ficult airway, VL 
is a good alternative method to the DL for routine use. However, duration of 
laryngoscopy and total duration of intubation were significantly higher in VL 
group. 
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04AP08-7
Airway management for general anesthesia cesarean 
delivery in a non-specialist management practice 

Weiniger C., Weissman C., Avidan A.
Hadassah Hebrew Universit y Medical Center, Dept of Anaesthesiology & 
Intensive Care, Jerusalem, Israel

Background: General anesthesia should be avoided for cesarean delivery 
(CD) due to associated higher maternal morbidity. (1) It is recommended for 
intubation during general anesthesia CD that an endotracheal tube (ETT) size 
7.0 or smaller be used. We investigated airway management and ETT size 
used for general anesthesia CD in a non-specialist practice in a tertiary medi-
cal center. 
Methods: Women who had CD from 02/2007 to 11/2015 were identified from 
an anesthesia information management system (AIMS) (Metavision, iMDsof t, 
Tel-Aviv, Israel). We identified all women who received general anesthesia, and 
we report airway management. We used logistic regression to identify factors 
associated with use of ETT greater than size 7.0.
Results: Within the study cohort, 10,674 women had CD; 1394 (13%) received 
general anesthesia. The ETT size used was median(IQR)[range] 7 (7-7.5)[5-
8], and 312 (22.6%) women received an ETT greater than size 7.0. ETTs were 
placed using direct laryngoscopy for 542 (92.0%) cases, fiberoptic intubation 
in 1 (0.2%) case, and video-assisted in 37 (6.3%) cases. There were 12 (2.0%) 
cases of dif ficult and 1 (0.2%) case of impossible intubation. 
In our multivariate model, maternal body weight below 70kg (aOR 0.59, 95%CI 
= 0.44-0.80), emergency CD (aOR 0.75, 95% CI = 0.57 - 0.99), and anesthe-
sia performed by a specialist obstetric anesthesist (aOR 0.57, 95% CI = 0.34 
- 0.95) were associated with a greater likelihood that the ETT placed was size 
7.0 or smaller. 
Conclusion: Using the AIMS for over 10, 000 CD, we report a general anes-
thesia rate of 13%, and our impossible intubation rate was 0.2%. The likeli-
hood of placing a larger than recommended ETT (above 7.0) was increased 
among women with maternal body weight 70kg or greater, in elective CD, and 
when placed by an at tending, non-obstetric anesthetist. Utilization of the AIMS 
enables identification of obstetric anesthesia practices that necessitate at ten-
tion such as choice of ETT size for general anesthesia CD. 
1. Butwick AJ. Racial and Ethnic Disparities in Mode of Anesthesia for 
Cesarean Delivery. Anesth Analg. In Press.

N (%) aOR 95% CI

Maternal weight 
    Above 70 kg 
    Below 70 kg

 
414 (29.7%) 
980 (70.3%)

 
0.59

 
0.44 - 0.80

ASA 
    1 or 2 
    3 or greater

 
1294 (92.8%) 

100 (7.2%)

 
1.63

 
0.92 - 2.87

Cesarean delivery 
    Elective 
    Emergency

 
484 (34.7%) 
910 (65.3%)

 
0.75

 
0.57 - 0.99

Laryngoscope View 
    1 
    2 or greater

 
1056 (75.8%) 
338 (24.2%)

 
1.20

 
0.88 - 1.64

Attending, Specialization 
    OB Anesthesia 
    Other

 
129 (9.3%) 

1265 (90.7%)

 
0.57

 
0.34 - 0.95

Key: aOR = adjuted Odds Ration; CI = confidence interval

[Table. Factors associated with use of endotracheal tube greater than 7.0]

04AP08-8
Subarachnoid morphine versus TAP Block for enhanced 
recovery af ter cesarean section delivery: a randomized 
controlled trial 

Anouar J., Sofiene L., Sahar E., Mohamed Ali K., Kamel K.
Hedi Chaker Universit y Hospital, Dept of Anaesthesiology, Sfax, Tunisia

Background and Goal of Study: Subarachnoid morphine is widely used for 
pain relief in enhanced recovery program af ter cesarean section inspite of its 
side ef fects. However, the role of TAP block is still controversial. The aim of our 
study was to compare the impact of these analgesic techniques (subarach-
noid morphine and TAP block) on enhanced recovery af ter cesarean section.
Materials and methods: In this randomized consecutive controlled trial, we 
included 86 patients scheduled for cesarean delivery under spinal anesthesia. 
Patients were randomized in two groups. Group I: received spinal anesthesia 
with 100 µg of subarachnoid morphine Group II: received spinal anesthesia 
without subarachnoid morphine followed by an ultrasound guided TAP block. 
We assessed the time required for mobilization, for re-establishment of gas-
trointestinal transit. 
Results and discussion: TAP block allowed earlier post operative mobiliza-
tion. Time required for get ting up was significantly lower in group II (9.4h ver-
sus 6.9 h; p=0.024) as well as time required for walking (12.4h versus 7.4 h; 
p=0.001). TAP block allowed earlier re-establishment of gastrointestinal tran-
sit (11.2h in group I versus 8.1h in group II; p<0.001).
Nausea and vomiting were seen in 16 patients in Group I versus 4 patients 
in group II (p= 0.022). Pruritus was seen in 15 patients in Group I versus no 
90 patient in group II (p<0.001). and urine retention was seen in 4 patients in 
Group I 91 versus no patient in group II (p=0.116). However, pain relief was 
longer with subarachnoid morphine.
Conclusion: TAP block seems to be suitable with enhanced recovery pro-
grams. It allows us to avoid subarachnoid morphine side ef fects that may 
delay recovery. 

04AP08-9
The sensory level at the onset of postoperative pain af ter 
caesarean section 

Coccoluto A.1, Camorcia M.2, Capogna G.2

1Universit y of Roma, La Sapienza, Dept of Anaesthesiology, Rome, Italy, 2Cit ta 
di Roma Hospital, Dept of Anaesthesiology, Rome, Italy

Background and Goal of Study: Postoperative epidural analgesia may be 
started immediately af ter surgery, before the regression of the block to pre-
vent the occurrence of pain, or upon the patient’s request. Regression of the 
sensory block in 2 segments is frequently used as an indicator of block re-
gression, but there is no evidence as to whether it may be predictive of onset 
of postoperative pain1.
Materials and methods: We studied 39 full term, healthy parturients under-
going elective caesarean section under combined spinal-epidural anaesthe-
sia. Assessment of spread and density of sensory block was performed in 
each dermatomal level bilaterally for loss of pinprick sensation, according to 
the 0 to 3 Hollmen’s scale2. 
Pain intensity was evaluated with the VAPS scale (0-100). Assessments were 
made before the start of and at the end of surgery and when the patients 
reported the occurrence of pain postoperatively (VAPS≥30). 
Data were analyzed using the Tukey-Kramer multiple comparisons test. A P 
value <0.05 was considered to be significant.
Results and discussion: Taking into account only the height of the block, we 
found that a 4-5 segments regression is predictive of onset of post operative 
pain and that a sensory block to T3 is associated with the onset of postopera-
tive pain in 73% of patients. 
However, when the density of the block was also taken into consideration, all 
the patients complaining of pain had the following mean upper level of sen-
sory block: T3 (Hollmen scale =1); T8 (Hollmen scale=2) and L4 (Hollmen 
scale=3) (P<0.001). 
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[Median dermatomal level]

Conclusion(s): Both spread and density of sensory block should be used to 
predict the onset of postoperative pain.
References: 
1. Curatolo M et al. Clin J Pain 1999; 15: 6-12;
2. Camorcia M et al. EJA 2006; 23:611-17 

04AP08-10
Low dose epidural morphine af ter caesarian section as 
effective as standard dose? A randomized control trial 

Araújo R., Muchacho P., Ferreira M., Fernandes D., Alves J., Lança F.
Centro Hospitalar de Lisboa Nor te - Hospital de Santa Maria, Dept of 
Anaesthesiology & Pain Medicine, Lisboa, Por tugal

Background and Goal of Study: The anesthesiologist is responsible for 
an ef fective analgesia af ter caesarian, contributing to the well-being of the 
mother and the minimization of postoperative complications, such as venous 
thromboembolism, through implementation of early ambulation. 
The main objective of this paper is to point out the evidence of ef fectiveness 
in postoperative pain control of elective or urgent caesarian section, with con-
firmation of lower incidence of adverse ef fects, using a dose of epidural mor-
phine never tested to date, which corresponds to 1/3 of the standard dose 
used in most centers.
Materials and methods: 50 term parturients undergoing cesarean delivery 
under epidural anesthesia were enrolled in this study. Patients were randomly 
allocated to receive either 3 or 1 mg epidural morphine. In addition, subjects 
received regular systemic ketorolac and acetaminophen. Rescue analgesia 
(iv metamizole) was administered for breakthrough pain. Pain intensity at 
rest and on movement using a verbal response scale (VRS 0-10) was regu-
larly assessed for 48 hours. The primary outcome was pain control at rest 
(VRS<4/10) 24 hours post-operatively the dif ference between groups in total 
rescue analgesia consumption within the first 24 hours. Secondary outcomes 
included pain scores at 6,12 and 48 hours post-operatively (rest/mobilization), 
incidence of adverse ef fects (sedation, nausea/vomiting, pruritus, urinary re-
tention and ileus) and maternal satisfaction. Statistical analysis was performed 
with SPSS - Statistics for Windows (Version 20.0. Armonk, NY: IBM Corp)
Results and discussion: Results showed no significant dif ferences in pain 
relief at rest within 24 hours. The incidence of nausea, vomiting, pruritus, and 
urinary retention was significantly lower in the 1 mg group and time to re-
covery of bowel function was shorter. The 1 mg group had higher rates of 
satisfaction than 3 mg group.
Conclusion(s): When used as part of a multimodal analgesia regimen, 1 mg 
epidural morphine provided noninferior postcesarean analgesia and caused 
fewer adverse ef fects compared with 3 mg epidural morphine.
Reference: 
Singh, S.; Rehou, S.; Marmai, K.; Jones, P. “The Ef ficacy of 2 Doses of 
Epidural Morphine for Postcesarean Delivery Analgesia: A Randomized”; 
Anesth Analg 2013;117:677-85.
Acknowledgements: LODEgroup 

04AP08-11
Analgesia for cesarean section: comparison between 
continuous wound infusion and i.v. analgesics 

Bonvicini D., Souf fo Sonkoue De Tamoki J.G., Rizzi S., Dal Palù A., Ori C.
Universit y of Padua, Dept of Anaesthesiology & Intensive Care, Padua, Italy

Background and Goal of Study: Postoperative pain in cesarean section is 
of ten a challenge for anesthesiologist, its inadequate control can prolong re-
covery and increase chronic pain.
The aim of this prospective, observational, randomized, case-control study 
was to assess the analgesic ef ficacy of two dif ferent methods to pain control 
af ter cesarean section.
Materials and methods: Af ter approval of the local ethics commit tee, sev-
enty women undergoing cesarean section were enrolled in the study, af ter 
the acquisition of writ ten informed consent. Each patient underwent a spinal 
anesthesia (isobaric levobupivacaine 11 mg). Women were allocated by daily 
randomization into two groups. In GR-A (n= 37) patients were treated with i.v. 
elastomer (tramadol 400 mg, ketoprofen 400 mg, droperidol 2.5 mg and NS 
up to 100 ml, at 2 ml/h), in GR-B (n= 33) a continuous wound infusion catheter 
(levobupivacaine 0.125%, 250 ml, at 5 ml/h) was placed.
Primary outcome: average pain intensity at rest in postoperative (PO) 24 and 
48 hours evaluated by NRS (Numeric Scale Ratio). Secondary outcomes: re-
quest for rescue analgesics in the three PO days, adverse events, time for the 
first self mobilization and length of hospital stay (LOS).
Statistical analyzes were performed using the t test or the Anova test for con-
tinuous variables, categorical variables were processed by the Chi2 test or 
Fischer’s exact test. A p<0.05 was considered statistically significant.
Results and discussion: Demographic aspects of women were not dif ferent 
between the two groups. The mean value of NRS in the postoperative 24 
hours was 3.33 +/-1.7DS in GR-A and 2.37 +/-0.75DS in the GR-B, p= 0.004. 
In the 48 hours mean NRS was in the GR-A 3.08 +/-1.47DS and in GR-B 2.41 
+/-1.24DS, p= 0.046. The request for rescue analgesics is described in the 
graphic. There were no significant dif ferences in the two groups about ad-
verse ef fects, first self mobilization and LOS.

[Rescue Analgesics]

Conclusions: Our experience has shown the superiority of continuous wound 
infusion in pain control af ter cesarean section. In the future may be of interest 
to assess the impact of this technique on the mother’s ability to take care of 
their child. 
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04AP08-12
Intrathecal morphine administration for spinal anesthesia for 
cesarean delivery 

Weiniger C., Weissman C., Alexander A.
Hadassah Hebrew Universit y Medical Center, Dept of Anaesthesiology & 
Intensive Care, Jerusalem, Israel

Background and Goal of Study: Analgesia following cesarean delivery (CD) 
is optimally managed by administration of intrathecal morphine (IT-MO) dur-
ing intrathecal medication injection. (1) In Israel, IT-MO is frequently not ad-
ministered. (2) We investigated IT-MO administration for CD under spinal an-
esthesia in a two-center (community and tertiary medical center) Jerusalem 
institution.
Materials and methods: All CD from 02/2007 to 11/2015 were identified from 
an anesthesia information management system (AIMS) (Metavision, iMDsof t, 
Tel-Aviv, Israel). We identified all women who received spinal anesthesia in-
cluding combined-spinal-epidural and conversion to general anesthesia. 
Using logistic regression we identified factors associated with IT-MO adminis-
tration for spinal anesthesia. 
Results and discussion: Within the study cohort, 10, 674 women had CD; 
7, 686 (72%) received spinal anesthesia; IT-MO was used for 5, 909 (76.9%) 
women. In our multivariate model (Table), emergency surgery (aOR = 0.27; 
95% CI = 0.25 - 0.29) was associated with decreased likelihood of IT-MO ad-
ministration during spinal anesthesia for CD. CD in the tertiary center (aOR = 
1.36, 95% CI = 1.25-1.48), and ASA 1 or 2 (aOR = 2.58; 95% CI = 1.91 - 3.49) 
were independently associated with increased likelihood of IT-MO administra-
tion during spinal anesthesia for CD. 
Conclusion(s): In our study cohort, almost one-quarter of women who had 
spinal anesthesia for CD did not receive IT-MO. Emergency CD was associ-
ated with decreased likelihood of IT-MO administration. CD performed in the 
tertiary hospital and among ASA 1 and 2 were associated with increased likeli-
hood of IT-MO administration. 
Our analysis shows the utility of AIMS for quality improvement projects within 
multicenter medical institutions. A prospective quality improvement project 
should be performed to explore our finding of dif ferences in IT-MO adminis-
tration during spinal anesthesia for CD.
Reference: 
1. Weiniger CF. Isr Med Assoc J 2014;16:171-2 2. Orbach-Zinger S. Isr Med 
Assoc J 2014;16:153-6.

N (%) aOR 95% CI

Maternal weight 
    Above 70 kg 
    Below 70 kg

 
7963 (74.6%) 
2706 (25.4%)

 
0.97

 
0.89 - 1.07

ASA 
    1 or 2 
    3 or greater

 
10447 (97.9%) 

222 (2.1%)

 
2.58

 
1.91 - 3.49

Cesarean delivery 
    Elective 
    Emergency

 
5979 (56.0%) 
4701 (44.0%)

 
0.27

 
0.25 - 0.29

Grade of Anesthesiology 
    At tending 
    At tending and resident 
    Resident only

 
5312 (49.7%) 
1847 (17.3%) 
3515 (32.9%)

 
1.26

 
1.16 - 1.38

Institution Hospital 
    Community 
    Tertiary

 
6620 (62.0%) 
4054 (38%)

 
1.36

 
1.25 - 1.48

Workshif t 
    Weekday 
    Weekend

 
9391 (88.0%) 
1283 (12.0%)

 
1.10

 
0.97 - 1.26

[Table. Factors measured for association with intrathecal morphine 
administration for spinal anesthesia cesarean delivery]

Key: aOR = adjusted Odds Ration; CI = confidence interval
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Preferred techniques for obstetric anaesthesia and analgesia 
in Czech and Slovak Republic in the year 2015 - prospective 
observational survey 

Štourač P.1, Bláha J.2, Nosková P.2, Grochová M.3, Firment J.3, Schwarz D.4, 
OBAAMA-INT Study Group
1Universit y Hospital Brno, Facult y of Medicine, Masaryk Universit y, 
Depar tment of Paediatric Anaesthesiology and Intensive Care Medicine, 
Brno, Czech Republic, 21st Medical Facult y of Charles Universit y in Prague, 
General Universit y Hospital in Prague, Dept of Anaesthesiology & Intensive 
Care, Prague, Czech Republic, 3Universit y Teaching Hospital of Louis Pasteur 
and Universit y of Pavol Joseph Safarik, Medical Facult y, I. Depar tment of 
Anaesthesiology and Intensive Medicine, Košice, Slovakia, 4Medical Facult y 
of Masaryk Universit y, Institute of Biostatistics and Analyses, Brno, Czech 
Republic

Background and Goal of Study: In the year 2011 OBAAMA-CZ study de-
scribed anaesthesiological practice for obstetric anaesthesia and analgesia in 
the Czech Republic. The aim of the OBAAMA-INT study performed in the year 
2015 was to describe preferred techniques for the obstetric anaesthesia and 
analgesia both in the Czech (CZ) and Slovak Republics (SR).
Materials and methods: OBstetric Anaesthesia nad Analgesia Month 
At tributes International (OBAAMA-INT) was held on anaesthetic departments 
throughout the CZ and SR. With Ethical Commit tees Approval we aimed to 
enroll all 149 obstetric departments in CZ and SR and to monitor every case 
of anaesthetic care in peripartum period during November 2015. Data were 
recorded to Case Report Form with two parts (Demography 2014 and Case 
Report) into CLADE-IS (Masaryk University, CZ). The data were described de-
scriptively. Fisher’s exact test was used in case of categorical variables (SPSS 
23, IBM).
Results and discussion: During the study period, we enrolled 105 partici-
pating centers (70 in CZ; 35 in SR) and 3 626 cases. At the time of statistical 
analysis 3040 were valid. Induced labour was recorded in 21.7 % (22.8% in 
2011) cases, Caesarean Section (CS) rate was 24.0%; in CZ 21.6%, in SR 
30.4% (24.3% in CZ in 2011). The most preferred type of anaesthesia for CS 
was neuraxial anaesthesia (62.9 %; 60.7% in CZ and 66.9% in SR (52.4% in 
CZ in 2011); spinal in 87.8 % (76.0% in 2011)). In case of General Anaesthesia 
(37.1 %) for CS, the predominant reason was urgency (50.0 %). Postoperative 
analgesia af ter CS was provided mostly with opioid or non-opioid analgesics 
(44.8 %; 63.1 %) solely or in combination. 
There was significant dif ference (p = 0.014) in epidural analgesia rate (10.7 
% overall; 12.1% in 2011) between large (>2000 deliveries per year; 18.2 %), 
intermediate (1000-2000; 7.9 %) and small (up to 1000; 7.9 %) centers. Labour 
analgesia administration was significantly more frequent in primiparas if com-
pared to multiparas (p <0.001), in parturients with BMI <30 if compared to 
BMI >30 (p = 0.004) and in term bir ths if compared to pre-term bir ths (p 
<0.001).
Conclusion: Compare to previously published Czech national data, there is 
a positive trend in preference of neuraxial anaesthesia for CS, but simulta-
neously there is no progress in general availability of epidural analgesia for 
parturients in Czech Republic.
Acknowledgement:
Financial suppor t grant: CSARIM201501. 
ClinicalTrials.gov ID: NCT02380586 
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An audit cycle on writ ten information for labour epidurals: 
are we offering it? 

Brodkin E., Wintle S., Coathup R., Hooker N.
Barnet Hospital, Royal Free NHS Trust, Dept of Anaesthesiology, London, 
United Kingdom

Background and Goal of Study: Writ ten information about epidural an-
algesia given during labour improves knowledge1. The Royal College of 
Anaesthetists suggest that 95% of women should be of fered writ ten informa-
tion during labour2.
Our goal was to assess how of ten women are of fered this writ ten information, 
implement changes aimed at improvement and then re-audit our practice.
Material and methods: We conducted a prospective audit on thir ty con-
secutive women at tending the Labour Ward in Barnet Hospital in May 2015. 
Responses to two questions were recorded: Were you of fered writ ten infor-
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mation about labour epidurals during labour? Would this have been/was this 
useful?
Our initial audit showed that writ ten information was not routinely being of-
fered.
Laminated copies of the Obstetric Anaesthetists’ Association Epidural 
Information card were placed in every Labour Ward suite. Further copies, 
including versions in the five most common foreign languages in our area, 
were made readily available. We also delivered an educational presentation 
to the department.
Using the same methodology, we re-audited our practice in November 2015.
Results and discussion: Our initial audit showed 3.3% of women were of-
fered writ ten information. 46.7% stated that they would have found it useful. 
Closing the loop, 70% of women were of fered writ ten information and 76% 
found it useful. Of those not of fered writ ten information, 50% said they would 
have found it useful. In both groups, pain was the most common reason for 
thinking the information would not be or was not useful (75% and 80% re-
spectively).
Conclusions: Women were not routinely being of fered writ ten information 
about labour epidurals and many would have found it useful. Af ter imple-
menting changes, we greatly increased the number of women being of fered 
writ ten information. We showed that once women are of fered the information 
cards, they find it more useful than we expected from the initial audit. Pain is 
the most common reason for limiting the usefulness of writ ten information. We 
are looking at ways to improve consent by providing more information during 
the antenatal period.
References: 
1. White LA, Gorton P, Wee MY et al. Writ ten information about epidural 
analgesia for women in labour: did it improve knowledge? Int. J. Obstet. 
Anesth. 2003; 12(2):93-7 
2. Colvin JR & Peden CJ. Raising the Standard: a compendium of audit 
recipes. Royal College of Anaesthetists. 2012. 3rd Edition. 208-9 
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Are pregnant women searching for information about epidural 
analgesia in labor on the Internet ? 

Dufrene B., Espitalier F., Remerand F., Laf fon M.
CHRU Tours, Dept of Anaesthesiology & Intensive Care, Tours, France

Background and Goal of Study: The use of the Internet to search for medi-
cal-related information is increasing and pregnant women seem particularly 
concerned by this phenomenon. To our knowledge, no study has assessed 
this phenomenon, therefore, the aim of this cross sectional study is to investi-
gate the current use of the Internet by pregnant women for epidural analgesia 
information during labor (EAIL). 
Materials and methods: Following institutional ethics approval, a 23-item 
questionnaire has been developed and distributed by the investigators in the 
post partum ward of our university hospital during three months between 
July and October 2015, and in three other French public and private maternity 
departments. Non French-speaking women and deliveries by caesarian were 
excluded. Socio-demographic characteristics and modalities of the Internet 
connection were collected. 
The level of satisfaction of the information recovered by Internet was com-
pared to the level of satisfaction of the information given by the anesthesiolo-
gist. Data were analyzed by Chi2 or Fisher’s test.
Results and discussion: These preliminary results concern a single public 
university hospital.
Two hundred eighty-three (n = 94.3 %) of the 300 questionnaires were com-
pleted and analyzed. 24% (68/283) of pregnant women declared using the 
Internet to retrieve EAIL, whereas 86% (241/283) declared using the Internet 
to retrieve pregnancy related information. 
Reasons why pregnant women declared not to use the Internet for EAIL were: 
43% - already having suf ficient information. 
29% - a lack of confidence in Internet sources, and;
2% - the absence of Internet access. 
In the group of women declaring use of the Internet to get EAIL, 75% of the 
questioned women declared using forums and 53% popular medical web-
sites. None of the questioned women were aware of the certification label 
«Health On Net».
Conclusions: Our findings suggest that epidural analgesia is still not a popular 
subject of e-health during pregnancy, while healthcare professionals provide 
enough information in only 43 % of cases. It might prompt anesthesiologists 
to provide better information and to be aware of web site content on this topic, 
for example to advise a reliable website to primiparous pregnant women. 

04AP09-4
Quality improvement project in ‚obstetric follow up’: pitfalls 
and problems 

Sultanpori A.1, Quf fa L.2, Lawton B.3, Saxena S.1

1Scunthorpe Hospital, Dept of Anaesthesiology, Scunthorpe, United Kingdom, 
2Shef field Medical School, Medical School, Shef field, United Kingdom, 3Hull 
York Medical School, Medical School, Hull, United Kingdom

Background and Goals: Follow up of Obstetric patients subjected to anaes-
thetic input is an essential part of the clinical role. This is all the more so 
because Obstetric practice is responsible for the majority of medical litigation 
in the UK. It is essential to assess post procedure pain/analgesia as well the 
neurological status in case of use of central neuraxial anaesthetic techniques. 
A ‘Quality Improvement’ project was designed at our local unit to look at this 
aspect of our practise.
Materials and methods: An initial survey was done in Jan 2015 (Nov 2014- 
Jan 2015) of the practice of ‘follow up’ of Obstetric patients. The results were 
discussed locally and problem areas identified. This resulted in the introduc-
tion of a standardised ‘Follow up’ label, designed by one of us. 6 months later, 
in Oct 2015 the survey was repeated.
Results and discussion: The initial survey sampled 127 patients, of which 
76% had a recorded ‚free text’ follow up. The most frequent fields recorded 
were the type and indication of anaesthetic technique. Less than 21% had 
any record of ‘Neurological problems’. There were very few records of the 
ladies ambulating satisfactorily, returning bowel/bladder function, headaches 
(or lack of) or ef fectiveness of/satisfaction with the techniques.
The standardised (adhesive) label introduced was designed to cover all these 
areas.
The second survey (Aug-Sep 2015) discovered that the label had only been 
used in 55% of cases. In the remainder 45% where no label was used, ‘free 
text’ follow up was only recorded in 1:5 cases.
A survey of staf f suggested that though a majority felt the ‘label’ was useful, it 
was seen as taking too much time.
Conclusions: There was no change in follow up rate of our Obstetric patients 
af ter the introduction of our ‘intervention’, suggesting that the reasons for the 
lack of follow up are more complex than originally thought. In fact, af ter the 
use of the labels, the ‘follow up’ recording rate declined. 
We intend to look at this topic again- particularly at electronic/sof tware based 
techniques. We also plan to introduce ‘pre discharge’ maternal satisfaction 
forms to capture information from those that leave within a few hours of de-
livery. 
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Relation between labour pain relief methods, postpartum 
depression, satisfaction with labour and labour analgesia for 
primiparous parturients 

Kucinskaite R.1, Baliuliene V.2, Zavackiene A.2, Macas A.2, Rimaitis K.2

1Lithuanian Universit y of Health Sciences, Dept of Anaesthesiology, Kaunas, 
Lithuania, 2Lithuanian Universit y of Health Sciences Hospital Kaunas Clinics, 
Dept of Anaesthesiology, Kaunas, Lithuania

Background and Goal of Study: Childbir th is associated with severe pain 
and intensive stress for most women. Women underestimate the pain of child-
bir th, especially primiparas. Unsatisfying bir th experiences are associated 
with the occurrence of postpartum depression. Pain relieving during child-
bir th is not as significant in ensuring a positive bir th experience, but labour 
analgesia may decrease postpartum depression by af fecting the feeling of 
powerlessness. 
Our primary objective was to assess the relation between labour analgesia, 
satisfaction with labour and labour analgesia and the postpartum depression.
Materials and methods: An observational prospective cohort study was car-
ried at 2014 11 - 2015 09 in a teaching hospital. To evaluate the satisfaction the 
New Mother Quality of Care questionnaire (NEMOQC) was used. To estimate 
postpartum depression level Edinburgh Postnatal Depression Scale (EPDS) 
was used at <72 h and 4 weeks (contacted by phone) af ter bir th.
Results and discussion: 264 primiparas af ter vaginal delivery fit the inclusion 
criteria. 245 were included, 19 didn’t answer all questionnaires. The response 
rate was 92.8%. Epidural analgesia was used for 100 (40.8%) of parturients, 50 
(20.4%) used nitrous oxide and 95 (38.8%) didn’t use analgesia. Postpartum 
depression was in 10.2% (N=25) cases within 72 hours, and in 12.1% (N=29) 
4 weeks af ter delivery.
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 N2O vs without analgesia Epidural vs without analgesia

 OR 95% CI p OR 95% CI p

Satisfaction with 
labour analgesia

3,467 1,706-7,045 0,001 3,424 1,896-6,183 <0,001

Satisfaction with 
labour

0,547 0,250-1,199 0,132 0,414 0,215-0,795 0,008

Postpartum 
depression <72 h

1,000 0,323-3,101 1,000 1,071 0,425-2,704 0,884

Postpartum 
depression af ter 4 

weeks
1,272 0,644-2,512 0,489 0,155 0,052-0,253 <0,001

[The ef fect of labour analgesia methods on satisfac]

There is no statistically significant association between satisfaction with labor 
and post-partum depression within 72 h.( χ2 = 0.250, p=0.617), and 4 weeks 
af ter delivery (χ2 = 0.257, p=0.612). There is no statistically significant as-
sociation between satisfaction with labor analgesia and post-partum depres-
sion within 72 hours (χ2 =0.054, p=0.816), but the association was statistically 
significant 4 weeks af ter delivery (χ2 =8.497, p=0.004).
Conclusion(s): Satisfaction with labour analgesia is increased using nitrous 
oxide and epidural analgesia. Satisfaction with labour is bet ter using epidural 
analgesia. According to EPDS, the postpartum depression rate might be re-
duced 4 weeks af ter delivery using the epidural analgesia. Satisfaction with 
labour analgesia reduces postpartum depression. 

04AP09-6
Local anaesthetic resistance in a parturient 

Chen P.
West Suf folk Hospital, Dept of Anaesthesiology & Intensive Care, Bury St 
Edmunds, United Kingdom

Background: Local anaesthetic resistance is a rare condition and dif ficult to 
diagnose. Reports of resistance to local anaesthetic are of ten at tributed to 
failure of technique or medication. Local anaesthetic works via the sodium 
channels; theoretically atypical responses to local anaesthetics may be pos-
sible due to mutations in these channels [1].
Case report: A 32 year old healthy primiparous female with no problem dur-
ing pregnancy, presented at 39+4 weeks gestation in active labour with 4cm 
cervical dilatation. A lumbar epidural was sited with 10mls of 1% lidocaine to 
achieve adequate skin analgesia. 20mls of 0.1% levobupivacaine with 2mcg/
ml of fentanyl was administered initially, followed by two further boluses of 
10mls of the low concentration pre-mixture with no obvious analgesic ef fect. 
10mls of 0.25% levobupivacaine were administered with slight pain relief. An 
additional 15mls of 0.25% levobupivacaine provided adequate pain relief. The 
level of sensory blockade to cold was at T10 dermatome with no motor block-
ade. Labour pain relief was managed with patient-controlled epidural anal-
gesia according to local protocol with intermit tent clinician boluses of 0.25% 
levobupivacaine. Eventually, she had a normal vaginal delivery without any 
complications. Patient volunteered information of a previous problem with 
local anaesthetic for dental procedure, which was carried out despite inad-
equate pain relief with local anaesthetic injection.
Discussion: The convincing history and presentation make the diagnosis of 
local anaesthetic resistance very likely. A literature search has revealed iso-
lated case reports of local anaesthetic resistance. One pilot study by Trescot 
evaluated the prevalence of local anaesthetic resistance to mepivacaine, lido-
caine and bupivacaine [2]. Patients who complain of pain during procedures 
despite what appears to be adequate local infiltration need to be taken seri-
ously and might benefit from assessment of their response to a dif ferent local 
anaesthetic.
References: 
1. Ragsdale DS, McPhee JC, Scheuer T, Catterall WA: Molecular 
determinants of state-dependent block of Na+ channels by local 
anaesthetics. Science 1994, 265 (5179):1724-1728. 
2. Trescot AM, Local anaesthetic “resistance”. Pain Physician 2003; 6:291-
293
Learning points: Local anaesthetic resistance should be considered in pa-
tients with failed local anaesthetic action af ter excluding technical and medi-
cation failure. It may be due to genetic variations in sodium channels. 
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Features of anaesthesia for abdominal delivery in pregnant 
women with a transplanted kidney. Case report 

Korolev A., Pyregov A.
Scientific Center of Obstetric, Gynecology, Neonatolgy of Kulakov, Dept of 
Anaesthesiology & Intensive Care, Moscow, Russian Federation

Background: Among people with a transplanted kidney are women of child-
bearing age. Maintenance of pregnancy, childbir th and the anesthesia man-
agement of such women has its own features. All women receive immuno-
suppressive therapy. A large number of co-morbidities(arterial hypertension, 
anemia, diabetes, graf t dysfunction e.t.c.) require monitoring of several spe-
cialists during all pregnancy. Anesthesia should satisfy requirements: minimal 
ef fect on graf t, hemodynamic stability, prevention of infectious complications, 
maintain graf t function, rational infusion therapy. 
Case report: Pregnant woman, 30 years old, second gestation(35-36 
weeks), af ter kidney allotransplantation in 2001, anemia, chronic pyelonephri-
tis of transplant, af ter bilateral nephrectomy in 2000. Comorbidities: chronic 
arterial hypertension, gastritis, obesity of 1st degree. During pregnancy 
has been observed by nephrologist, cardiologist, internist and surgeon. 
Immunosuppression was performed with ciclosporin and methylpredniso-
lone. In last trimester blood pressure was 15090. The duration of operation 
was 40 minutes. View of anesthesia: low dose Combined Spinal-Epidural 
Anesthesia by needle through the needle. Administered intravenously: oxyto-
cin 10ed, Amoksiclav 1,2g, solumedrol 250 mg. Infusion: 1200ml kristalloids, 
diuresis-50ml, blood loss 600ml. Stable hemodynamics. BP 114 / 60-140 / 78. 
Heart rate 86-92, Sat 97-99%. Vasopressors were not used. A girl was borned 
8-9 at Apgar score. Postoperative course was normal. In pain management 
epidural component was used primarily. 
Discussion: General anesthesia can be also used if regional is impossible.
Reference: 
1. Thompson B.C., Kingdon E.J., Tuck S.M., et al. Pregnancy in renal 
transplant recipients: the Royal Free Hospital experience // Q.J.M. - 2003. 
- №96 (11). - P. 837-8442. Bar J., Fisch B., Wit tenberg C., et al. Prednisone 
dosage and pregnancy outcome in renal allograf t recipients // Nephrol. 
Dial. Transplant. - 1997. - №12 (4). - P. 760-763.3. Strat ta P., Canavese C., 
Giacchino F. et al. Pregnancy in kidney transplantation: satisfactory outcomes 
and harsh realities // J. Nephrol. - 2003. - №16. - P. 792-806. 
Learning points: Low dose CSEA is the treatment of choice at this kind of 
patients, because it has minimal ef fect on the graf t , provides stable hemody-
namics , it is ef fective and promotes early activation of the patient. 
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What would you do? Epidural analgesia in a rare skin condition 

Lavado J., Godinho P., Goncalves L., Moleirinho C., Sendino C., Valente E.
Centro Hospitalar de Leiria, Dept of Anaesthesiology, Leiria, Por tugal

Background: Gestational pemphigoid (GP) is an autoimmune skin disorder 
occurring in about 1/50000 pregnancies1. It causes skin and mucosal blister-
ing eruption and pruritus1. Reports on anaesthetic management of GP are 
sparse.
Case report: A 30 year-old pregnant diagnosed with GP presented with tho-
rax, lower back and limbs macular and vesicle eruption and pruritus. 
As pruritus and lesions were worsening, labor was induced at the 38th week of 
gestation. Anaesthesiolgy was called for pain control. Epidural analgesia (EA) 
was performed using ropivacaíne 0.2%. Despite lesions, there was a lesion 
free spot to insert the needle. No complications were reported.
Discussion: Anaesthetic approach was a challenge. Skin lesions or suspi-
cion of skin infection frequently contraindicate EA. However, opioids must be 
avoided due to pruritus escalation and nitrous oxide is not available in our 
hospital. We found only one article reporting EA in a patient with GP. In our 
case there were no lesions in the patient’s back2. With such few reports in the 
literature, it was important to discuss the risks of EA with Dermatology and 
Obstetrics. Skin lesions could also be a problem for blood pressure, EKG 
monitoring2,3 and adhesive use for catheter fixation. Literature reports that in-
filtration with local anesthetic has a risk of bullae formation and skin sloughing 
at injection site3. In this case existing lesions didn’t aggravate nor new lesions 
developed.
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[picture of the patient’s thorax and lower back]

Mucosa is typically less af fected in GP but there are reports that airway ma-
nipulation can lead to bleeding, edema or new lesions formation in pemphi-
gus and other pemphigoid conditions2,3. An epidural catheter also avoided 
intubation in case of caesarean section.
References: 
1. Huilaja L. et al. Gestational pemphigoid. Orphanet Journal of rare 
diseases. 2014, 9:136
2. Eldor J, et al. Epidural analgesia for a parturient with herpes gestationis. 
Can J Anaesth 1990, 37:6, 678-9
3. Balsal A, et al. Anesthetic considerations in pemphigus vulgaris: Case 
series and review of literature. Saudi J Anaesth. 2012. 6:2 165-8
Learning points: Team work was crucial for managing this condition. EA ben-
efits seems to overcome the risks in GP. 
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Our first results of fetoscopic surgery for spina bifida aperta 
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Background: Certain life-threatening congenital malformations have the op-
portunity to be treated with minimally invasive fetal surgery. It has become an 
accepted treatment option for several fetal disorders. Fetoscopic surgery is 
mainly performed in the presence of congenital diaphragmatic hernia, cardiac 
malformations, neural tube defects, and twin-to-twin transfusion syndrome. 
A goal directed therapy is necessary for both maternal and fetal well-being. 
According to goal directed therapy, perioperative fluid, vasopressor and 
inotropic agent titration is recommended to be used taking into account the 
systemic and pulmonary vascular hemodynamics of patients as well as the 
pulmonary vascular permeability and fluid content. In this case series study 
we aimed to share our first results of 4 patients.
Case report: Following the writ ten informed consents, data were analyzed 
for a total of 4 pregnancies (Table 1). All patients were 26 weeks pregnant 
undergoing minimally invasive fetal repair of spina bifida. Blood gas analy-
sis with electrolytes, blood glucose levels, bispectral index, endtidal CO2 
pressure, mean arterial pressure, temperature, Global End Diastolic Volume 
Index, Pulse Contour Cardiac Index, Cardiac Index, Stroke Volume Index, 
Systemic Vascular Resistance Index, Global Ejection Fraction, Lef t Ventricular 
Contractility, Extra Vascular Lung Water Index, Pulmonary Vascular 
Permeability Index, Cardiac Power Index, Stroke Volume Variation, Pulse 
Pressure Variation, Central Venous Pressure and Peak Airway Pressure val-
ues were recorded 3 times during the perioperative period. (Table 2). 
Discussion: Hemodynamic data did not show any statistically significant dif-

ference between preoperative and postoperative period in pregnant patients 
undergoing fetoscopic surgery for spina bifida aperta. There was no statis-
tically significant dif ference in neither umbilical artery trace nor systolic or 
diastolic blood pressure rates. Anesthesia management in fetoscopic surgery 
involves optimal maintenance of hemodynamic monitoring. It is essential for 
the continuity of maternal and fetal well-being. Due to a detailed and reliable 
monitoring method, we concluded that ensuring the adequacy of the uteropla-
cental flow is closely related with optimal fluid therapy.
Learning points: Anesthesia management with hemodynamic monitorization, 
airway management and postoperative pain therapy are of key features in 
fetoscopic surgery. 
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A complete renal functional recovery from pregnancy-
associated atypical hemolytic uremic syndrome 
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Background: Atypical hemolytic uremic syndrome (aHUS) is one form of 
a thrombotic microangiopathy (TMA), characterized by hemolytic anemia, 
thrombocytopenia with platelets consumption, and acute kidney injury. aHUS 
is quite rare; however, it results in poor prognosis with irreversible loss of renal 
function in 33-40% of the patients, or even their death. We report a pregnancy-
associated aHUS case with no sequela.
Case report: A 32-year-old healthy primigravida admit ted to a general hos-
pital with 36 weeks and 4 days gestation for delivery. Af ter normal vaginal 
delivery, the patient developed atonic bleeding and underwent uterine artery 
embolism. The atonic bleeding was controlled, but the patient developed 
acute renal injury and needed continuous hemodiafiltration. 
On postpartum day (PPD) 3, her blood test showed elevated lactate dehydro-
genase, total bilirubin, liver enzymes, and low platelet count, therefore, the 
patient was transferred to our acute medical center. 
The patient was diagnosed as TMA, so we performed plasma exchange (PE) 
therapy for two days. The laboratory data and clinical condition transiently 
improved, but they got worse on the third day af ter PE therapy. Thrombotic 
thrombocytopenic purpura was excluded by 65% of ADAMTS13 activity, and 
HUS was excluded by absence of Shiga toxin and anti-O157 antibody. 
We diagnosed this case as aHUS and conducted another four days of PE. 
This improved her laboratory data once again, and her clinical condition was 
also gradually improved. On PPD 20, the platelet count reached to normal 
level, and renal replacement therapy was finished on PPD 30. The patient was 
discharged from the hospital on PPD51 without any sequela. The complement 
C3 mutation was found by gene analysis.
Discussion: Similar clinical presentation is observed in TMA (aHUS, TTP and 
HUS) and also in HELLP syndrome during peripartum period. aHUS is quite 
rare but critical as it indicates poor prognosis especially in renal function. 
Early diagnosis and prompt treatments are crucial for management of aHUS. 
In this case, PE was ef fective, and the patient avoided chronic renal function 
loss. Recently, it was reported that eculizumab improved outcome of patients 
with aHUS.
Learning points: Atypical HUS is a rare, but can induce renal function loss or 
even patients’ death. Early diagnosis of aHUS and initiation of PE are crucial. 
If PE does not improve clinical condition, eclizumab administration can be 
considered. 
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04AP09-11
Anaesthetic management of a parturient with pityriasis rosea: 
first report of an uneventful use of spinal anaesthesia 

Chowdhury P.1, Dabrowska D.M.2, Korfiotis D.2

1Universit y Hospital Lewisham, Dept of Anaesthesiology & Intensive 
Care, London, United Kingdom, 2Chelsea and Westminster Hospital NHS 
Foundation Trust, Dept of Anaesthesiology & Intensive Care, London, United 
Kingdom

Background: Pityriasis rosea is a disease of unknown etiology presenting 
with characteristic skin rash. It may impose challenges on anaesthetic man-
agement of labour and delivery as neuraxial techniques need a judicious ap-
proach. To our knowledge, there are no literature reports regarding neuraxial 
techniques in such cases. We report the first case of caesarean section under 
spinal anaesthesia in patient with pityriasis rosea.
Case report: 42-years-old woman was admit ted to our unit at 37 weeks of 
gestation. In view of twin pregnancy she was scheduled to undergo an elec-
tive caesarean section. Two weeks before her admission she developed a 
pink, itchy, squamopapular rash over her trunk and back which was diag-
nosed to be pityriasis rosea. Dif ferential diagnosis included pruritic urticarial 
papules and plaques of pregnancy (PUPPPs). Af ter discussion between an-

aesthetists, obstetricians and dermatologists, a plan of regional anaesthesia 
was made. A single shot spinal with 2 ml of heavy bupivacaine 0.5% and 150 
mcg of diamorphine was performed. The intra- and postoperative course was 
unremarkable and patient was discharged home af ter 48 hours.
Discussion: Pityriasis rosea is a dermatological condition presenting as a 
truncal rash. It is usually self-limiting and lasts for around 6-8 weeks. Exact 
etiology is unknown, but a viral causation such as human herpes HHV-6 is 
speculated. Prevalence during pregnancy is around 18% and complications 
described are premature delivery with neonatal hypotonia and fetal demise1,2. 
Diagnosis and management of dermatological conditions in parturients may 
represent a challenge for anaesthetists. We report for the first time an un-
event ful use of spinal anaesthesia in patient with an active pitiriasis rosea. 
Reference: 
1. Drago F et al. Pregnancy outcome in patients with pityriasis rosea. J Am 
Acad Dermatol 2008;58 (suppl 1):S78-S832. 2. Cruz MJ et al. Atypical pityria-
sis rosea in a pregnant woman: first report associating local herpes simplex 
virus 2 reactivation. The Journal of Dermatology 09/2011;39(5):490-2.
Learning points: Infection at the site of needle insertion is still considered a 
contraindication to neuraxial techniques. We suggest to reconsider the long-
standing belief that regional techniques are contraindicated in patients with 
local skin infection, especially if it is not bacterial in nature, as in case of pity-
riasis rosea. However further reports are necessary to make definitive conclu-
sions on the patients’ safety. 
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05AP01-1
A comparison of the clinical performance of various types of 
supraglottic airway devices in children: a Bayesian network 
meta-analysis 

Mihara T.1, Owada G.2, Uchimoto K.3, Ka K.1, Goto T.4

1Kanagawa Children’s Medical Centre, Dept of Anaesthesiology, Yokohama, 
Japan, 2Fujisawa Cit y Hospital, Dept of Anaesthesiology, Yokohama, Japan, 
3Yokohama Minami Kyousai Hospital, Dept of Anaesthesiology, Yokohama, 
Japan, 4Yokohama Cit y Universit y Graduate School of Medicine, Dept of 
Anaesthesiology & Intensive Care, Yokohama, Japan

Background: Various types of supraglot tic airway devices (SGAs) have been 
developed for children. To compare the clinical performance of SGAs in chil-
dren, we conducted Bayesian network meta-analyses, which combined direct 
and indirect evidence to estimate the dif ference in the ef fect of and probabili-
ties of ranking of SGAs.

[Figure 1. Network graph of supraglot tic airway devices
The size of nodes reflects the number of patients randomly assigned to each SGA. The 
thickness of edges represents the number of studies underlying each comparison]

[Figure 2]

Methods: We searched MEDLINE, the Cochrane database, Embase, the 
Web of Science, and clinicaltrials.gov. RCTs comparing SGAs in children who 
underwent general anaesthesia were included. The primary endpoints were 
oropharyngeal leak pressure (OLP), insertion success/failure at first at tempt, 
and blood staining on device. 
The study quality was assessed using the Cochrane risk of bias tool. The 
pooled estimates of mean dif ference (MD) or odds ratio (OR) with corre-
sponding 95% credible interval (CrI) were obtained using the Markov chain 
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Monte Carlo method. We performed sensitivity analyses af ter restricting to 
high quality RCTs. 
Results: In total, 57 RCTs with 5035 participants were identified, including 13 
types of SGAs (Fig 1). Laryngeal tube (LT), i-gel, Cobra, and Proseal LMA had 
a statistically significant dif ference on OLP than did LMA Classic (MD [95% 
CrI] = 6.9 [2.8, 11], 4.1 [2.3, 5.9], 4.1 [0.6, 7.5], 3.6 [2.1, 5.1], respectively). 
The ef fect of LT could not be confirmed by the sensitivity analysis because 
of lack of high quality RCTs for LT. Insertion failure at first at tempt was similar 
in all devices. I-gel was the only device that significantly reduced the risk of 
blood staining on device compared to LMA Classic
(OR [95%CrI] = 0.42 [0.19, 0.88]) (Fig 2). 
Conclusions: Considering beneficial and harmful ef fects, i-gel may be the 
best device. Although LT showed clinically meaningful dif ference on OLP 
compared to LMA Classic, the ef fect of LT should be examined in future trials 
with high methodological quality.

05AP01-2
Correlation between tracheal tube size, ultrasound and age in 
pediatric patients 

Galante D.1, Badii F.2, Melai E.3, Pedrot ti D.4, Lambo M.S.5, Cococcia L.6

1Universit y Hospital ‚Ospedali Riuniti’, Dept of Anaesthesiology & Intensive 
Care, Foggia, Italy, 2Hospital of Vit torio Veneto, Dept of Anaesthesiology & 
Intensive Care, Vit torio Veneto, Italy, 3Ospedale Unico della Versilia, Dept 
of Anaesthesiology & Intensive Care, Lido di Camaiore, Italy, 4S. Chiara 
Hospital, Dept of Anaesthesiology & Intensive Care, Trento, Italy, 5Spirito 
Santo Hospital, Dept of Anaesthesiology & Intensive Care, Pescara, Italy, 6SS 
Annunziata Hospital, Dept of Anaesthesiology & Intensive Care, Sulmona, Italy

Background and Goal of Study: Tracheal intubation in pediatric patients 
presents problems concerning the identification of the correct size of the tube. 
An inadequate size lead to repeated intubations with high risk of airway dam-
age, laryngospasm and dramatic desaturation, particularly in neonates and 
infants.The objective of our study was to assess whether ultrasound is useful 
for determining endotracheal tube (ET) sizes for pediatric patients.

[Figure 1. Endotracheal tube size evaluation, comparison between age-based 
formula and ultrasound method. At the top the ultrasound image of airway and 
endotracheal tube correctly positioned]

Materials and methods: A systematic multicentric review of our recorded 
data was analyzed. Fif ty-six children, aged 1 - 8 years, that required tracheal 
intubation were enrolled for elective surgery. Tracheal tube sizes were select-
ed using two methods: ultrasound or the conventional age-based formula. 
The ultrasound probe was positioned transversely on the trachea and inner 
tracheal diameters were measured at the level of the cricoid cartilage. 

The ET size was chosen with a diameters 0.5 mm smaller than that measured 
at the level of transverse cricoid diameter. Correct ET size was defined as the 
size that allowed an audible air leak around the tube under an airway pressure 
between 10 and 25 cmH2O. All intubations were performed under general 
anesthesia (air/O2/sevoflurane, fentanyl 2 mcg/kg, cisatracurium 0.15 mg/kg).
Results and discussion: The use of ultrasound allowed to determine the cor-
rect ET size in 74% of cases, whereas the age-based method enabled this in 
26% of cases (P<0.001). The mean internal diameter of tubes selected by 
ultrasound was (5.8 ± 0.8 [4.0-6.5]) dif fered from that of tubes selected by 
conventional age-based formula (4.4 ± 0.7, [3.5-6.0]) (P <0.001). No compli-
cations were observed during the procedures (Figure 1). 
Conclusions: The use of ultrasound allows us to more accurately calculate 
the size of the ET in children. This significantly reduces the risk of using a 
tube too large or too small compared to the age of the child. A wrong size 
tube forces us to perform reintubation exposing to the risk of airway damage, 
laryngospasm and bleeding. In addition, ultrasound allow to perform a post 
intubation check to ensure that the tube is correctly inserted.

05AP01-3
Perioperative management of extremely low-birth weight 
infants underwent video-assisted thoracoscopic interruption 
of patent ductus arteriosus: VATS-PDA: 41 cases 

Komiya A., Arai M., Kosaka Y., Takenami T., Toda M., Okamoto H.
Kitasato Universit y Hospital, Dept of Anaesthesiology, Minami-ku,Sagamihara-
si,Kanagawa-ken, Japan

Objective: Associated with the rise in the survival rate of extremely-low-bir th-
weight infants(ELBWI) weighing under 1000g, there is an increasing number 
of cases with indomethacin resistant patent ductus arteriosus (PDA). For 
these infants, we performed video-assisted thoracoscopic surgery for patent 
ductus ar teriosus (VATS-PDA). Since no report has been published regard-
ing anesthesia for the infants, in the present study, we retrospectively studied 
perioperative management of ELBWI undergoing VATS-PDA.
Methods: With the approval of institutional ethical review board, forty-one 
ELBWI who received VATS-PDA from April 2005 to November 2014 were re-
cruited. General anesthesia with sevoflurane and fentanyl were performed 
in all infants. Intraoperative changes in the blood pressure, heart rate, and 
SpO2 and frequency of bradycardia were investigated. Data were expressed 
as mean±SD.
Results: Age of the infants was 24.1±7.5 days, body weight was 753.6±111.6 
g, operative time was 28.7±8.2 minutes, and anesthesia time was 83.6±21.3 
minutes. At the beginning of anesthesia, the arterial blood pressure was 
45.0/25.0±9.6/8.2 mmHg, heart rate was 158.4±15.0 times/min and SpO2 
was above 95%. Lowest intraoperative blood pressure was 33.0/19.5±7.5/3.9 
mmHg, lowest heart rate was 129±32.0 times/min and lowest SpO2 was 
90.1±7.2%. During the surgery, 27 (65.7%) infants received atropine for 
bradycardia, and 5 (12.2%) infants received a vasopressor for low blood 
pressure. At the time of leaving the operating room, the blood pressure was 
45.5/26.1±10.7/6.8mmHg, showing an increase in the diastolic blood pres-
sure. All infants performed closure of PDA successfully, returned to the NICU 
and finally discharged af ter 130.9±74.2 days.
[Discussion] VATS-PDA is proved to be minimally invasive surgery applicable 
even for ELBWI with indomethacin resistant PDA. In the present study, fre-
quent bradycardia was occurred requiring intravenous atropine administra-
tion. Also, during surgery when one lung ventilation was impossible, manual 
artificial ventilation was mandatory at the time of desaturation by the surgical 
compression of the lung.
Conclusion: Rapid therapy against bradycardia and hypoxia allowed the safe 
perioperative management of VATS-PDA in extremely low-bir th weight infants.
Reference: 
Pediatrics 1999;104:227-230 Video-Assisted Thoracoscopic Surgery 
for Patent Ductus Arteriosus in Low Bir th Weight Neonates and Infants. 
Redmond P.Burke. 
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05AP01-4
The efficiency of USG measurement and age related formula to 
determine the endotracheal tube diameter in pediatric patient 

Tutuncu A.C., Kanar M., Kendigelen P., Kaya G., Can G.
IU Cerrahpasa Medical Facult y, Dept of Anaesthesiology & Intensive Care, 
Istanbul, Turkey

Background and Goal of Study: Determination of the correct sized endotra-
cheal tube (ETT) is frequently challenging. Although the age or height based 
formulas are used, repeated laryngoscopies may be necessary to obtain suf-
ficient ventilation with the accurate size. In this study we aimed to compare ef-
ficiency of USG measurement and age based formula to determine the correct 
uncuf fed endotracheal tube diameter according to established tube diameter 
in clinically. 
Materials and methods: Af ter the obtaining ethics comitee and parenteral 
informed consent. The patients from 2 to 10 years of age who were planned 
various type of surgeries were prospectivelly included this study. Exclusion 
criteries were patients weighted less than 10 kg or more than 50 kg and sus-
pected airway abnormalities. 
Af ter the general anesthesia was induced with inhalation or intravenous way, 
the maintanance was provided with remifentanyl and sevoflurane with mask 
ventilation. Internal transverse diameter of cricoid level was measured with 
ultrasonography in B mode with a linear probe placed on the midline of the 
anterior neck af ter the cessation of the mask ventilation. The tube diameter 
was also calculatad with Cole formula and noted for same patient. The neuro-
muscular blocker was administered and patients were entubated with the best 
fit endotracheal tube in clinically. The endotracheal tube which was providing 
less than 30 ml leakage with the 25 cmH20 peak airway pressure and 6-8 ml/
kg tidal volume during the ventilation was accepted the convienent diameter 
and size. 
Results: The one hundred patients were enrolled the study. Mean age was 
4.24±1.85 years. The mean diameter obtained with Cole formula were smaller 
than the clinically fit ted endotracheal tube diameters. The mean cricoid diam-
eter obtained with USG measurements were higher than the clinically fit ted 
endotracheal tube diameters . Bland Altman analysis showed a mean bias 
of 0.71 mm with the limits of agreement (bias± 0.36 SD) 0.0012 to 1.42 for 
formula and a mean bias of 0.5 mm with limits of agreement (bias±0.73 SD) 
-0.93 to 1.93 for ultrasound. 
Conclusion: Measuring cricoid diameter with ultrasonography may provide 
prediction of the best fit ETT size with 0.5 mm dif ference. 

05AP01-5
The emergency surgical airway in children: what is the plan? 

Koers L.1, Janjatovic D.2, Stevens M.1, Preckel B.1

1Academic Medical Centre, Dept of Anaesthesiology, Amsterdam, 
Netherlands, 2Universit y Medical Centre Ljubljana, Dept of Anaesthesiology, 
Ljubljana, Slovenia

Background and Goal of Study: There is currently no evidence regarding 
the best technique for a paediatric emergency surgical airway. The aim of this 
study was to delineate best practice management of the emergency surgical 
airway for the paediatric “can’t intubate can’t ventilate” scenario. 
Materials and methods: This systematic review included studies evaluating 
emergency paediatric surgical airway techniques, reporting one of the fol-
lowing outcomes: time to tracheal access, etCO2 and/or ef fective ventilation, 
the success rate, complications and perceived ease of use of the dif ferent 
interventions. Because of the nature of the original studies it was not possible 
to perform a meta-analysis. Data was therefore reported as a S(trenghts), 
W(eaknesses), O(pportunities), T(hreats)-analysis of the respective tech-
niques. Strengths and Weaknesses describe the techniques intrinsic (dis)ad-
vantages, while the opportunities and threats describe the (dis)advantage of 
the respective interventions during a paediatric can’t intubate, can’t ventilate 
scenario. 
Results and discussion: The 5 studies that met our inclusion criteria de-
scribed 4 dif ferent paediatric emergency airway techniques; catheter over 
needle, wire-guided, cannula or scalpel technique. Success vs. complica-
tion rates were 43% (10/23) vs. 34% (3/10), 100% (4/4) vs. 69% (11/16), 56% 
(87/154) vs. 36% (55/151) and 93% (43/46) vs. 38% (18/48) respectively. Mean 
time for placement was 43s (32-57) for catheter over needle, 60s (26-121) for 
cannula and 89s (71-128) for scalpel technique. No time was reported for the 
wire-guided technique. SWOT analysis indicates: catheter over needle: quick 
but high failure rate; wire-guided: high success rate but also high complication 

rate; cannula: less complications but high failure rate; scalpel: high success 
rate but longer procedural time. Regular training will improve success rates 
of all techniques.
Conclusion: Based on the current literature it is not possible to delineate best 
practice management for the paediatric emergency surgical airway in the 
“can’t intubate, can’t ventilate” scenario. 

05AP01-6
Laryngo-tracheo-esophageal clef t in a newborn - anesthetic 
management 

Marques C.1, Alexandre G.2, Carvalho I.3, Moniz A.1, Fragata I.1

1Centro Hospitalar de Lisboa Central, Dept of Anaesthesiology, Lisboa, 
Por tugal, 2Hospital Prof Dr Fernando Fonseca, Dept of Anaesthesiology, 
Amadora, Por tugal, 3Centro Hospitalar de Lisboa Ocidental, Dept of 
Anaesthesiology & Intensive Care, Lisboa, Por tugal

Background: A laryngo-tracheo-esophageal clef t (LC) is a uncommon con-
genital malformation, accounting for 0,5-1,5% of all congenital laryngeal 
abnormalities. Is characterized by an abnormal, posterior, sagit tal commu-
nication between the larynx and the pharynx, possibly extending downward 
between trachea and esophagus. Five types have been described based on 
the downward extension of the clef t, which correlates with the severity of the 
symptoms. High prevalence of associated anomalies has been reported.
Case report: 24-day old male with a type III b LC diagnosed by a bronchos-
copy in the context of a respiratory distress syndrome, with noninvasive 
ventilation since the bir th and invasive ventilation since the 7th day. He was 
proposed for surgical correction by a multidisciplinary team. The presence of 
other congenital anomalies was excluded. The patient arrived to the opera-
tion room sedated and mechanically ventilated through an endotracheal tube. 
Af ter induction of general anesthesia with sevoflurane, sufentanyl and cisa-
tracurium, the surgery begun with a percutaneous endoscopic gastrostomy, 
followed by tracheostomy and closure of the laryngeal, tracheal and esopha-
geal walls with an anterior approach. The surgery lasted for almost 5 hours 
and was unevent ful, vital parameters were stable during the procedure and 
there was minimal blood loss. Af ter the procedure the patient was transferred 
ventilated by tracheostomy to the neonatal intensive care unit.
Discussion: The mainstay of diagnosis is endoscopy and the treatment is 
highly dependent on the extent of the clef t and associated anomalies. It in-
volves airway support and protection, endoscopic repair or open surgery. 
A type III b clef t extends through the cricoid cartilage and into the cervical 
trachea. 
The pollution of the surgical field with halogenated anesthetics is a concern 
and a total intravenous anesthesia is an option. Regarding our lack of expe-
rience with TIVA in newborns, we opted for a balanced general anesthesia 
with sevoflurane and sufentanyl which is an ef fective, reliable, hemodynamic 
stable and safe option. 
Learning points: A multidisciplinary approach during the perioperative period 
is essential in order to manage adequately the needs of these patients and to 
exclude other malformations usually associated
The main concerns for anesthesiologists are the unsecured airway, dif ficult 
ventilation and associated anomaliesFew case reports exists concerning the 
anesthetic approach to LC surgery. 

05AP01-7
How accurately can we measure tracheal length for preterm 
infant intubation? 

Tupprasoot R.1, Langan D.2, Arthurs O.3, Sury M.4

1Great Ormond Street Hospital, Dept of Anaesthesiology, London, United 
Kingdom, 2Institute of Child Heath, UCL, Population, Policy and Practice, 
London, United Kingdom, 3Great Ormond Street Hospital for Children, 
Depar tment of Radiology, London, United Kingdom, 4Great Ormond Street 
Hospital for Children, Dept of Anaesthesiology, London, United Kingdom

Background and Goal of Study: Tracheal intubation can be challenging in 
preterm infants with a high rate of endobronchial tube placement1. Tracheal 
length is unknown in this population. We measured tracheal length and diam-
eter in a population of post mortem fetuses to define the relationship between 
gestational age and tracheal size, and to determine whether this could aid 
future tracheal tube selection and correct placement.
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Materials and methods: Writ ten informed consent was obtained for all pa-
tients for clinical pre-autopsy post-mortem magnetic resonance imaging 
(PMMRI) as part of our institution’s clinical post mortem assessment. T2 
weighted isotropic PMMR sequences of the head and chest were retrospec-
tively reconstructed into 3D multiplanar reconstruction datasets to identify the 
airway. We excluded cases in which the airway was either abnormal, or im-
age quality was inadequate to permit measurements. We measured trachea 
length (defined as from mouth to carina; TL), oropharyngeal length (mouth to 
glot tis; OL) and tracheal diameter (internal minimum luminal diameter; TD). 
Mid-tracheal length was calculated from TL and OL. Twenty random datasets 
were repeated to give a measure of intra-observer and inter-observer variabil-
ity. Linear regression analysis was performed in SPSS.
Results and discussion: We reviewed 146 cases, of which 117 were anal-
ysed, from 15 to 42 weeks gestation with mean age 27.5 ± 8.3 weeks gesta-
tion. We found a good linear relationship between tracheal length and ges-
tational age (TL = 0.275 GEST + 0.14; R2 = 0.91), and mid-tracheal length 
(MTL) and gestational age (MTL = 0.226 GEST + 0.32; R2 = 0.89). Tracheal 
diameter was more dif ficult to measure, particularly in extremely preterm and 
hence, smaller infants, with a consequent poorer linear relationship of TD = 
0.009 GEST -0.05 (R2 = 0.52). 
Conclusions: Studies examining tracheal length in the paediatric population 
have largely focussed on term infants and children. This is the first large study 
investigating tracheal length in preterm infants. The linear relationship be-
tween TL, TD and gestation may aid in the correct selection and placement of 
appropriately sized endotracheal tubes in preterm infants, where age-based 
formulae are not applicable. 
Reference: 
1. Kemper M, Dullenkopf A, Schmidt AR, Gerber A, Weiss M. Nasotracheal 
intubation depth in paediatric patients. Br J Anaesth 2014; 113: 840-6. 

05AP01-8
Perioperative pain management in pediatric orthopaedic 
surgery 

Frugiuele J.1, Lo Bianco G.2, Aiello V.2, Lo Monaco L.1, Ciccarello M.1, 
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1Istituto Or topedico Rizzoli Bologna, Dept of Anaesthesiology & Intensive 
Care, Bologna, Italy, 2Scuola di Specializzazione in Anestesia Università di 
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Background and Goal of Study: Although regional anesthesia with neuraxial 
and peripheral blocks is a technique whose validity and safety has now been 
proven for some time, its use in pediatric surgery remains limited especially 
in Italy.
Our goal is to present results of a perioperative protocol in pediatric orthope-
dic surgery with patients aged between 5 and 14 years undergoing spinal an-
esthesia while under sedation and receiving a single-shot of US/ENS guided 
sciatic nerve block.
163 orthopedic surgery corrections of bilateral flat foot were performed be-
tween April 2012 and December 2015.
Materials and methods: Patients were 89 male and 74 female, ASA I, from 
5 to14 years old.
Signed consent forms were collected from both parents during the pre-hos-
pitalisation visit.
Patients were premedicated one hour before surgery with midazolam syrup 
0.5mg/kg.
We monitored standard vital signs and made IV sedation with ketamine 2mg/
kg, atropine 0.01mg/kg and midazolam 0.05mg/kg iv.
Patients received spinal anesthesia with levobupivacaine 0.3mg/kg, by US 
identifing L4/L5 level.
We performed the ENS/US-guided single shot sciatic nerve block (subgluteal 
approach) by using levobupivacaine 1.5mg/kg per side.
Surgery had an average duration of 15 min±10 per side.
Once a plaster cast was fit ted total OR time was 90 min±15.
Before discharging we evaluated vital signs and level of sedation using the 
Scale of sedation (SS) with Bromage 3 and facial pain scale (FPS)0.
Postoperative pain was managed by acetaminophen 15mg/kg orally every 
8 hours.
Rescue dose was set by Tramadol drops 1mg/kg (lock-out 3 times per day) 
and recording FPS at rest and in motion every 6 hours until discharge.
Results and discussion: Spinal anesthesia was successfully performed in 
all cases.
Only 1 child experienced a post-dural puncture headache lasting 4 days. It 
was treated with rehydration.

Af ter surgery, the average FPS was 2 af ter 6 hours and 2.5 af ter 12 hours, 
while at discharge the average FPS was 1.1.
Five patients required pain treatment per os.
All patients were discharged on the third postoperative day.
Conclusion: Regional anesthesia through central and peripheral blocks was 
found to be a safe technique, with complications comparable to those seen 
in adults.
The reduction of surgical stress and control of analgesia using advanced tech-
niques influenced the outcome in terms of length of stay.
We found also strong evidence of postoperative analgesia and lack of signifi-
cant perioperative complications. 

05AP01-9
Critical incidents in paediatric anaesthesia: do the exist in 
Spain too? 

Romera A., Garrido A., Cabrerizo P., De Miguel Á., López-Gil T., Bravo C.
Hospital Universitario Gregorio Marañón, Dept of Anaesthesiology & Intensive 
Care, Madrid, Spain

Background and Goal of Study: This study reports the Spanish experience 
in critical incidents (CI) observed in paediatric anaesthesia from January 2009 
to July 2015. 
Materials and methods: Since 2009, the Anaesthesia and Intensive Care 
National Incident Reporting System (SENSAR) - an organization that encom-
passes 86 Anaesthesia Departments all over Spain - has analyzed more than 
5.000 critical incidents and suggested more than 9.900 corrective measures.
SENSAR collects data from a confidential, anonymous, voluntary and non-
punitive online reporting system (ANESTIC). Reported incidents are analyzed 
by a team of local experts. Each team follows the Protocol for the Investigation 
and Analysis of Clinical Incidents’ first published in 1999 by Vincent. 
Results and discussion: From January 2009 till July 2015, a total of 154 CI 
in children up to 16 years old were reported. Most of the patients, accounting 
for 80% (122), were healthy ASA I or II children. 33% (51) of them took place 
in children under the age of 2. 
Regarding the factors that may have contributed, we found that most CI were 
equipment failure related, 27% (42) were clinical incidents (of which 33% were 
respiratory events) and in third place (23 CI; 14%) we found medication errors. 
Of 154 incidents, 55 of them (33%) resulted in consequences for the patient: 
2,6% (4) accounted for major morbidity, 17% (27) for medium morbidity and 
20 (12,9%) for low morbidity. 
No deaths were reported. In 50% of the cases with major morbidity, correc-
tive measures were adopted as a result of the incident reported. SENSAR’s 
incident of paediatric reporting was 2,8%, which is similar to that reported in 
other international studies. 
As our results also confirm, infants and neonates below one year of age have 
a higher risk of having a critical incident, reported to be 2.5 times that of older 
children. Only 25 hospitals (30% of the total enrolled) report paediatric inci-
dents. The online database does not give any data regarding type of patients 
or care provided by each hospital; therefore, important information is missing 
to take further conclusions. 
Conclusions: Paediatrics anaesthetists should be encouraged to take owner-
ship and contribute high-quality descriptions of incidents to national systems. 
Althought the data base needs further improvement, it is a useful tool that 
provides insight in the healthcare system and enhances patient safety. 

05AP01-10
Effect of normovolemic haemodilution on evoked potential 
monitoring: an experimental observational study 

Dolci M.1, Albu G.2, Pralong E.3, Sottas C.4, Habre W.2
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Background and Goal of Study: Normovolemic haemodilution (NH) is 
used as a blood transfusion sparing technique in both adults and children. 
However, there is lit tle evidence about the potential harm on the Central 
Nervous System. 
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We assessed the acute ef fects of NH on the evoked potentials (EP) in piglets 
and pigs, in an at tempt to identify any dif ference between a paediatric and 
an adult model.
Materials and methods: Anaesthetized, intubated pigs (n=8) and piglets 
(n=8) were submit ted to stepwise 10ml/kg blood withdrawals, compensated 
with 30ml/kg of crystalloids. The latency and the amplitude of EP were mea-
sured at baseline and af ter each blood withdrawals, at the upper and lower 
limbs. Direct femoral nerve stimulations were performed. An epidural elec-
trode was also used to register D-waves specifically. Heart rate, mean arte-
rial pressure (MAP) and cardiac output (CO) determined by thermodilution 
(PiCCO), were recorded simultaneously.
Results and discussion: Parallel to the lowering in hematocrit level, heart 
rate increased similarly in both groups (up to 60%). Haemodynamic response 
was dif ferent between piglets and pigs, with MAP remaining stable and CO 
significantly increasing in piglets, while MAP decreased significantly with a 
fair stable CO in adult pigs. D-wave and peripheral direct stimulation signal 
amplitude changes had a slight tendency to decrease during haemodilution 
but not significantly in piglets (-24.4%±9.4(SE) and -37.3%±21.5) and in adult 
pigs (-26.8%±20(SE) and -28.4%±9.3 respectively). 
In the amplitude of the motor responses (upper and lower limbs) a biphasic 
tendency was observed with an initial increase with decreasing Hct, followed 
by a decline at the onset of cardiovascular instability (Fig 1). Latency showed 
no statistically significant changes. 
There was no significant correlation between the changes in EP amplitude 
and Hct changes.

[Fig 1:EP amplitude changes during NH in piglets]

Conclusion(s): Given the lack of correlation with the decrease in Hct, we 
can postulate that NH exhibit a minimal ef fect on the evoked potentials under 
stable haemodynamic conditions, with no evidence for detrimental ef fect on 
the neural conduction in the usual clinical range. 

05AP02-1
Ultrasound-guided sub costal transversus abdominis plane 
block for hypertrophic pyloric stenosis in infants 

Rahil O.1, Akkouche C.2, Ouali M.3

1Clinique Universitaire de Chirurgie Pediatrique Ali Bouzid EPH El Biar 
Bir traria, Dept of Surgery, Algiers, Algeria, 2Service de Chirurgie Pediatrique 
CHU Beni Messous, Dept of Surgery, Algiers, Algeria, 3Service de Chirurgie 
Pediatrique CHU Beni Messous, Dept of Intensive Care, Algiers, Algeria

Background and Goal of Study: hypertrophic pyloric stenosis (HPS) is one 
of the most common surgical condition in infants. The standard of care for its 
management is a surgical pyloromyotomy, which may proceed only when 
fluid balance, acid-base status and electrolyte levels have been restored to 
normal. Usually performed under general anesthesia with paraumbilical block 
for circumbilical incisions, we report our experience in ultrasound-guided sub 
costal transversus abdominis plane block (SCTAPB) for perioperative pain 
management of HPS repair through right upper quadrant (RUQ) surgical ap-
proach. 
Materials and methods: Forty infants were included in this prospective ob-
servational study over a 3 years period (10/2013 to 03/2015). Af ter removing 
the nasogastric tube, general anesthesia was induced with propofol without 

opioids & maintained with sevoflurane in a mixture (AIR/O2). Af ter securing 
the upper airway with an endotracheal tube, infants were placed in supine 
position, a linear probe was placed at the right costal margin & an in plane 
sub costal transversus abdominis plane block (SCTAPB) was performed by 
injecting 0,3ml/kg of a 0;2% bupivacaine.
Intra operative pain was evaluated using PRST scale (each 5 min), than in post 
operative using FLACC scale (each 4 hours) during 24 hours. We also evalu-
ated the feasibility of early oral feeding (six hours af ter anesthesia recovery). 
In case of intraoperative insuf ficient analgesia we used intravenous (IV) alfen-
tanil (0.01 mg /kg). In post operative all patients received IV paracetamol (7,5 
mg/kg each 6 hours) during 24 hours.
Results and discussion: Mean age was 32 days and average weight was 
3050g. Only four patients (10%) needed inta operative alfentanyl, but no one 
needed additional analgesia in the post operative period. Early oral feeding 
was delayed for nine patients (22,5%) because of post operative vomiting.
Conclusion(s): SCTAPB decreases intraoperative opioids use & provides 
good post operative pain relief in infants undergoing pyloromyotomy through 
RUQ approach for HPS. 

05AP02-2
Comparison of caudal bupivacaine alone with bupivacaine 
plus two doses of dexmedetomidine for postoperative 
analgesia in pediatric patients undergoing infra-umbilical 
surgery: a randomized controlled double-blinded study 

Al Jabari A., Al-Zaben K.
Universit y of Jordan, Dept of Anaesthesiology & Intensive Care, Amman, 
Jordan

Background and Goal of Study: Data are still insuf ficient about the ef fects 
of dif ferent concentrations of caudal dexmedetomidine when used to prolong 
postoperative analgesia in children. The aim of this study was to assess the 
analgesic ef ficacy and side ef fects of two doses of caudal dexmedetomidine 
(1 and 2 lgkg1) co-administered with bupivacaine in terms of postoperative 
pain scores and requirement of postoperative analgesia over 24 h in children 
undergoing infra-umbilical surgery. 
Materials and methods: Ninety-one children, aged 1-6 years, undergoing in-
fra-umbilical surgery were included and randomly allocated into three groups 
of caudal block. Group B received 0.25% bupivacaine 2 mgkg1 (0.8 mlkg1). 
Groups BD1 and BD2 received dexmedetomidine 1 and 2 lgkg1, respectively 
along with bupivacaine 2 mgkg1 in a total volume of 0.8 mlkg1. Anesthesia 
was induced and maintained with sevoflurane in 100% oxygen. Hemodynamic 
and other routine intraoperative monitoring was carried out in addition to 
endtidal sevoflurane concentration. Time to spontaneous eye opening and 
postoperative pain and sedation scores were recorded in addition to time to 
first analgesia, paracetamol analgesic requirements, and any side ef fects dur-
ing the first 24 postoperative hours. 
Results and discussion: Time to first analgesia requirement was significantly 
longer in BD1 and BD2 groups compared to B group with mean values (95% 
CI) of 809 min (652-965), 880 (733-1026), and 396 (343-448), respectively, P 
<0.001. Postoperative paracetamol analgesic requirements over 24 h were 
higher in group B compared to BD1 and BD2 groups (Mean (95% CI): 3.2 
(2.9-3.5) doses, 1.9 (1.5-2.3), and 1.6 (1.3-1.9), respectively), P <0.001. The 
dexmedetomidine groups had significantly higher postoperative sedation-
scores compared to plain bupivacaine group that were dose dependent and 
for longer time in BD2 group. Two patients in BD2 group developed bradycar-
dia and hypotension, and one developed urine retention compared to none 
in other groups.
Conclusion(s): A 1 lgkg1 dose of caudal dexmedetomidine achieved com-
parable prolongation of postoperative analgesia to 2 lgkg1 dose, with shorter 
duration of postoperative sedation and lower incidence of other side ef fects. 
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05AP02-3
Analgesic efficacy of caudal dexamethasone combined with 
bupivacaine in ilioinguinal pediatric surgery: prospective 
randomized controlled trial 

Anouar J., Jamil Z., Sofiene L., Manel K., Kamel K.
Hedi Chaker Universit y Hospital, Dept of Anaesthesiology, Sfax, Tunisia

Background and Goal of Study: The aim of the study was to assess the ef fi-
cacy of caudal dexamethasone with bupivacaine 0.25% for postoperative pain 
relief in children undergoing sub-umbilical surgical procedures. 
Materials and methods: In this prospective randomized double blind study, 
56 children of ASA-I class aged from 1 to 5 years scheduled for sub-umbilical 
surgical procedures were randomly allocated to two groups:
- group I received caudal block with: bupivacaine 0.25% (1 ml/kg) with pla-
cebo
- group II received caudal block with: bupivacaine 0.25% (1 ml/kg) with dewa-
methasone 0.1 mg/ml. 
Postoperatively patients were assessed for analgesia and side ef fects. 
Results and discussion: Demographic parameters (age, weight, size, sex) 
and per operative heart rate and blood pressure were similar in both groups. 
Significantly high levels and prolonged duration of post-operative analge-
sia was observed from the 6th to the 24th post operative hours in group II 
(P<0.005) with no increased side ef fects. 
Conclusion: Caudal dexamethasone may safely improve and prolongs post 
operative analgesia for sub-umblical surgical procedures in children. 

05AP02-4
Caudal clonidine for pain relief in children undergoing 
sub-umbilical surgery: a randomized prospective trial 

Anouar J., Sofiene L., Sahar E., Sarhan F., Jamil Z., Kamel K.
Hedi Chaker Universit y Hospital, Dept of Anaesthesiology, Sfax, Tunisia

Background and Goal of Study: The aim of the study was to assess the 
ef ficacy of clonidine when associated to fentanyl as additives to bupivacaine 
0.25% given via single shot caudal epidural in pediatric patients for postopera-
tive pain relief. 
Materials and methods: In the present prospective randomized double blind 
study, 80 children of ASA-I class aged from 1 to 5 years scheduled for sub-
umbilical surgical procedures were randomly allocated to two groups: 
- group I received caudal block with : bupivacaine 0.25% (1 ml/kg) with fen-
tanyl 1 µg/kg and clonidine 1µg/kg in 
- group II received caudal block with : bupivacaine 0.25% (1 ml/kg) with fen-
tanyl 1 µg/kg and placebo (normal saline) 
Postoperatively patients were assessed for analgesia and side ef fects.
Results and discussion: Demographic parameters (age, weight, size, sex) 
were similar in both groups. Significantly high levels and prolonged duration 
of post-operative analgesia was observed from the 6th to the 24th post opera-
tive hours in group I (P<0.0001) with increased incidence of post operative 
motor blockade (p=0.044). 
Conclusion: The adjunction of clonidine to fentanyl as additives to bupiva-
caine 0.25% in single shot caudal epidural in children may improve and pro-
long post operative analgesia for sub-umblical surgical procedures.
Keywords: Caudal epidural, clonidine, fentanyl, adjuvants, pediatric, 
postoperative analgesia. 

05AP02-5
Intravenous lidocaine as an adjunct to thoraco-lumbar 
paravertebral block for open appendectomy in children 

Fesenko U., Albokrinov A., Perova-Sharonova V.
Lviv Regional Children’s Clinical Hospital “OHMATDYT”, Dept of 
Anaesthesiology & Intensive Care, Lviv, Ukraine

Background and Goal of Study: Intravenous lidocaine can cause visceral an-
algesia and reduce opioid requirements during and af ter abdominal surgery.
Materials and methods: Twenty-one 3 to 7 year old children with acute ap-
pendicitis were randomized into 2 groups (lidocain “L”, n=11 and control C””, 
n=10) before open appendectomy. Intravenous induction and maintenance 

of anaesthesia with propofol (3 mg/kg and 6 mg/kg*hour, respectively), sin-
gle-shot right side thoraco-lumbar paravertebral block (PVB) at T12-L1 level 
(bupivacaine 0.25%, 0.3 ml/kg) under local anaesthesia and neurostimulation 
guidance were performed in all children. In all children of “L” group intrave-
nous lidocaine 30 minutes before surgery was administered (1.5 mg/kg bolus 
followed with 1.5 mg/kg*hour infusion until surgery was over). If there was 
motor or hemodynamic response to surgical stimulation, fentanyl boluses 1 
mcg/kg were used in both groups until movements or tachycardia/hyperten-
sion disappeared.
Results and discussion: Postoperative opioid dose, NSAIDs dose and pain 
scores (FLACC scale or Wong-Baker scale) did not dif fer between groups. 
Intraoperative fentanyl dose was significantly lower in “L” group compared to 
“C” group (0.4±0.009 mcg/kg vs 1.8±0.011 mcg/kg respectively, P=0.012). 
Number of postoperative respiratory depression episodes did not dif fer be-
tween groups (0 vs 1 respectively, P=0.48). Postoperative sedation was 
deeper in “C” group compared to “L” group. Ramsay sedation scores postop-
erativly were in “L” group: in 0 min - 3.9±0.9**; in10 min - 2.7±0.7**; in 20 min 
- 1.7±0.5*; in 30 min - 1±0.3; in 60 min -1±0.1; and in “C” group: 5.1±0.8; 
4.1±0.4; 3.3±0.6; 1.6±0.2; 1±0.08, respectively.
(** - P<0.01; * - P<0.05 compared to “C” group). Children of “L” group were 
discharged from recovery room earlier compared to children of “C” group, 
but the dif ference did not reach statistical significance (19.5±7.9 vs 28.7±9.8 
minutes respectively, P=0.067). Incidence of postoperative nausea/vomiting 
(PONV) was lower in “L” group compared to “C” group (0 vs 4 respectively, 
P=0.035).
Conclusion(s): Intraoperative intravenous lidocaine infusion in addition to 
thoraco-lumbar PVB for appendectomy in children leads to significant intra-
operative fentanyl dose reduction and reduces the incidence of opioid-related 
adverse events, such as excessive postoperative sedation, delayed recovery 
room discharge and PONV. 

05AP02-6
Infraclavicular block in a preterm neonate with congenital 
amputation 

Morillas-Sendín P.1, Gonzalez-Moraga F.J.1, Ruiz-Abascal R.2, Salvatierra D.2, 
Ordoñez S.1, Ortega I.3

1Gregorio Marañón Universit y General Hospital, Dept of Anaesthesiology 
& Intensive Care, Madrid, Spain, 2La Moraleja Universit y Hospital, Dept of 
Anaesthesiology, Madrid, Spain, 3La Moraleja Universit y Hospital, Dept of 
Plastic Surgery, Madrid, Spain

Background:  Brachial plexus blockade is a well-established technique in 
upper-limb surgery and can be performed by various approaches in children. 
Nevertheless, there is no much experience about the infraclavicular block in 
preterm neonates. 
Case report: We present the case of a preterm infant (30 weeks, twin preg-
nancy), female, and very low bir th weight (1.47 kg) with congenital amputa-
tion (radial and ulnar hemimelia). She also developed a respiratory distress 
syndrome due to hyaline membrane disease treated with supplementary oxy-
gen. As aplasia/hypoplasia is usually associated with congenital diseases, a 
complete examination (cardiac, abdominal and cranial ultrasound) was per-
formed; the only finding was a patent foramen ovale. Because of exposure of 
the distal end of the radius, a reamputation and skin closure were considered. 
The baby had gradually gained weight to 1.8 kg and at day 21, the surgery 
was planned. Af ter explaining to the parents the benefits of regional anaes-
thesia in the preemie, avoiding general anaesthesia, the informed consent 
was obtained. 
Following application of routine monitors, intravenous midazolam and ket-
amine were administered for sedation. The infant was placed in supine po-
sition with the shoulder abducted and the arm placed along the body. The 
ultrasound probe (MicroMaxx, Sonosite, L25 probe) was placed just above 
the coracoid process, the axillary artery and the vein were identified, and an 
echogenic needle (Stimuplex®, Braun) was placed in an in-plane approach. 
An ultrasound-guided single shot block with 0.9 mL (0.5mL/kg) of 0.25% bu-
pivacaine was performed. The sedation was maintained with 2% sevoflurane 
thru nasal prongs, and oxygen supplementation. The preterm remained well 
sedated, with no movement of the upper extremity limb. She was discharged 
in the neonatal unit, and the recovery was unevent ful.
Discussion: Ultrasound visualization enabled us to perform the block under 
real-time image, avoiding accidental arterial punctures and intravascular in-
jections (known during blind techniques). Regional anaesthesia prevents 
complications of general anaesthesia as neurotoxicity, cardiovascular col-
lapse, or postoperative apneas.
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Learning points: In preterm neonates with low weight, regional anaesthesia 
can be performed under expert hands, thus avoiding general anaesthesia. 
Infraclavicular block is a feasible option in the intraoperative management of 
neonatal congenital amputation. 

05AP02-7
A prospective observational audit to determine the incidence 
and etiology for earlier than planned discontinuation of 
epidural analgesia and breakthrough pain in children 

Stocki D.1, Balakrishnan S.2, Richards E.3, Pehora C.3, Naser B.3, Maynes J.T.3

1Tel Aviv Sourasky Medical Center, Dept of Anesthesia, Pain and Intensive 
Care, Tel Aviv, Israel, 2Hamad Medical Corporation, Dept of Anaesthesiology, 
Preoperative and Pain Medicine, Doha, Qatar, 3The Hospital for Sick Children, 
Dept of Anaesthesiology & Pain Medicine, Toronto, Canada

Introduction: Continuous Epidural Analgesia (CEA) is an ef fective method to 
provide post-operative analgesia with high patient satisfaction. Clinical bene-
fits in pediatric patients include decreased length of hospital stay and reduced 
requirement for PICU admission. CEA is of ten lef t in place for about 3 days 
post-op. In adults a failure rate of 22% has been reported, most commonly 
due to catheter dislodgement. The incidence and cause of failure is less well-
described in the pediatric population. We prospectively sought to determine 
the incidence and causes of epidural failure at our institution.
Methods: Af ter ethics approval, we recruited cognitively intact patients who 
received CEA for post-operative pain control at the Hospital for Sick Children 
during the 2014 and 2015 calendar years. A total of 81 patients were recruited 
and data prospectively collected. Patients ranged from newborn to 18 years 
and underwent orthopedic, urologic or general surgery. Inclusion criteria re-
quired ongoing CEA on arrival to the ward af ter PACU discharge. Primary 
outcome was CEA discontinued earlier than planned. Secondary outcomes 
included duration of CEA use, incidence of breakthrough pain, incidence of 
moderate or severe pain, catheter disconnect and catheter leak.
Results: Our study population included 27 females (38%), 52 males (62%), 
range of 2 months to 18 years (mean 8.9 years) and a weight range of 4.4 to 
63.8 kg (mean 29.4 kg). Results are reported in Table 1.

Duration of epidural use (days) 3.09 +/-0.95

Prematurely terminated epidural - for any reason (nr) 15/80 (19%)

Prematurely terminated epidural - due to poor pain control (nr) 9/80 (11%)

Inadequate analgesia - breakthrough pain or muscle spasm (nr) 47/79 (60%)

Documented episode of moderate pain (>4/10) (nr) 27/75 (36%)

Documented episode of severe pain (>7/10) (nr) 16/75 (21%)

Patients who received morphine (nr) 63/79 (80%)

Catheter disconnect from filter (nr) 3/79 (4%)

Catheter leak at puncture site (nr) 19/79 (24%)

Inadequate analgesia in those with a catheter leak (nr) 17/19 (89%)

[Table 1 - Results]

Discussion: Prematurely discontinued pediatric epidural rate (19%) is similar 
to the adult population (22%). Pain is the main reason (60%) for discontinua-
tion with 80% of all patients receiving opiates. Catheter leak at the puncture 
site (24%) is higher than in adults and correlates with inadequate analgesia 
(89%), possibly due to anesthesia solution leakage. 
Further investigation is needed to determine if needle size, number of at-
tempts, catheter depth in the epidural space and using a skin sealant may 
improve pain outcome. 

05AP02-9
Comparison of transversus abdominus plane block with two 
dif ferent doses of levobupivacaine for postoperative pain 
management in pediatric patients 

Uyar E., Cakar Turhan K.S., Ozcelik M., Alkis N.
Ankara Universit y, Facult y of Medicine, Dept of Anaesthesiology & Intensive 
Care, Ankara, Turkey

Background and goal of the study: Transversus abdominus plane(TAP) 
block is a simple, ef fective and reliable method in postoperative pain manage-
ment following lower abdominal procedures(1). The aim of the current study 
is to investigate the ef fects of two dif ferent doses of levobupivacaine in TAP 
block for postoperative management and to evaluate whether we can achieve 
ef fective pain management with lower dose than the recommended dose of 
Levobupivacaine.
Materials and methods: Fif ty patients aged between 2-12, undergoing uni-
lateral inguinal surgery were included to the current randomized, controlled 
study which was registered in clinicaltrials.gov as NCT02567487. The patients 
were randomized to Group C(Control) (TAP block with levobupivacaine 0.25%, 
0.5 ml/kg) and Group LD(low dose) (TAP block with levobupivacaine 0.25%, 
0.25 ml/kg). Following routine monitorization and achieving suf ficient anes-
thesia depth with sevoflurane, ultrasound-guided TAP block was performed 
to all patients. Hemodynamic parameters were recorded during intraoperative 
period. The pain intensity [visual analogue scale (VAS), observer pain scale 
(OPS) and faces scale], recovery profile (Modified Aldrete Recovery Score) 
and patient satisfaction were evaluated postoperatively. Peripheral nerve 
block complications (permanent nerve damage, hematoma, intraabdominal 
organ punction, local anesthetic toxicity) and side ef fects (nausea-vomiting) 
were recorded during postoperative period. Paracetamol and ibuprofen were 
administered when VAS score ≥4. Total doses of rescue analgesics were re-
corded.
Results and discussion: No significant dif ference was found between 
groups in terms of age, gender and duration of surgery (p>0.05). There was 
no significant dif ference between groups in terms of VAS, OPS, faces scale, 
the time of first analgesic requirement, total amount of analgesic consump-
tion and patient satisfaction(p>0.05). No complications and side ef fects were 
observed. 
Conclusion: Ultrasound-guided TAP block with dose of 0.25 ml/kg levobu-
pivacaine 0.25% was found to be ef fective and reliable in pediatric patients. 
Thus it is recommended for TAP Block in pediatric patients in whom toxicity is 
the most important problem. 
References: 
1. Sivapurapu V,Vasudevan A,Gupta S,Badhe AS. Comparison of analgesic 
ef ficacy of transversus abdominus plane block with direct infiltration of local 
anesthetic into surgical incision in lower abdominal gynecological surgeries. 
J Anaesthesiol Clin Pharmacol 2013;29(1):71-5 

05AP02-10
Does planned pain management improve the experience for 
children undergoing orthopedic surgery? 

Lichtenthal P.1, Valencia F.2, Chan H.3, Stoike D.4

1Universit y of Arizona Health Network, Dept of Anaesthesiology, Tucson, 
United States, 2Universit y Or thopedic Specialist, Or thopedics, Tucson, United 
States, 3Universit y of Arizona Health Science Center, Dept of Anaesthesiology, 
Tucson, United States, 4Universit y of Arizona Health Science Network, Dept of 
Anaesthesiology, Tucson, United States

Background and Goal of Study: We report the results of our recently adopt-
ed team approach to pediatric orthopedics which includes coordination of the 
anesthesiologist, orthopedic surgeon and the post operative pain manage-
ment team. The aim of our IRB approved study was to improve pain control, 
reduce patient and parental anxiety, decrease family disruption and do so in 
a cost ef fective manner.
Materials and methods: 48 out of the 53 children undergoing lower extremity 
orthopedic procedures had an ultrasound guided single shot regional nerve 
block administered af ter induction of anesthesia. 5 children had indwelling 
catheters. The single shot block consisted of 1/4% Marcaine with EPI (2.5-
4mg/kg). Decadron 2-8 mg was added in order to extend the duration of the 
block.
Pertinent perioperative clinical data was recorded and at 24 hrs post op the 
parents, and when applicable the patient, were asked to fill out a satisfaction 
survey.
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Results and discussion: 53 patients underwent 9 sof t tissue procedures, 21 
bony procedures and 23 had combined bony and sof t tissue procedures. Of 
these, 26 were males and 27 females. Ages ranged from 22 months to 22 yrs 
with an average age of 10 years. Weight varied from 9.7-89 kgs with an aver-
age of 41 kgs. The regional procedures consisted of femoral, popliteal, saphe-
nous blocks or a combination as clinically indicated. 5 patients had catheters.
40/48 of the children who had a single shot were discharged home in the care 
of their parents. No child required readmission for pain control. The children 
admit ted were for long bone osteotomies, acute fractures which required neu-
rovascular monitoring or treatment of comorbidities.
The results of the patient survey showed that both parents and children were 
satisfied with pain relief 3.8 and 3.6/4. The reported anxiety over future pro-
cedures was rated low at 1.3 and 1.5/5 for parent and children respectively.
Conclusion(s): Our results show that a majority of children undergoing 
lower extremity orthopedic procedures can be sent home with ef fective pain 
control and minimal family disruption. We feel that the addition of Decadron 
helped us achieve this goal.
More importantly, from an economic point of view, the cost of a 71 cent vial 
of Decadron saved 3600 dollars/admission in hospital costs (at our facility). In 
addition an overnight admission, that was not wanted by families or needed 
for routine care, was avoided.

05AP02-11
Population pharmacokinetics of oxycodone in neonates and 
infants 

Kokki H.1, Välitalo P.2, Kokki M.3, Ranta V.-P.4, Olkkola K.T.5, Hooker A.C.6

1Universit y of Eastern Finland, Dept of Anaesthesiology & Intensive Care, 
Kuopio, Finland, 2Leiden Unversit y, Division of Pharmacology, Leiden, 
Netherlands, 3Kuopio Universit y Hospital, Dept of Anaesthesiology and 
Operative Services, Kuopio, Finland, 4Universit y of Eastern Finland, School of 
Pharmacy, Kuopio, Finland, 5Universit y of Helsinki, Dept of Anaestehsiology, 
Intensive Care and Pain Medicine, Helsinki, Finland, 6Uppsala Universit y, 
Dept of Pharmaceutical Biosciences, Uppsala, Sweden

Background and Goal of Study: The pharmacokinetics of oxycodone (OXY) 
have been studied in neonates, children and adolescent (1-3). 
However, PK of OXY in neonates and infants less than six months has not 
been established. Here we have built a population PK model of OXY in neo-
nates and infants.
Materials and methods: Data on single iv OXY 0.1 mg/kg administration was 
used from a new, optimally designed study (n=77). 
In addition, published data from infants receiving OXY iv (n=33) or im (n=10) 
were used. 
A two-compartmental model was applied to describe the time-concentration 
data. CL was predicted as a function of postmenstrual age and body weight, 
centered to a median patient of 4 kg. 
Based on this data we simulated a loading dose of OXY and subsequent indi-
vidualized doses to keep the average plasma concentration of OXY between 
10 and 50 ng/ml that is an assumed analgesic concentration. 
Results and discussion: A good agreement between the observations and 
model predictions was obtained. Typical values of PK parameters were calcu-
lated for four vir tual patients. 
CL was lowest in extremely preterm neonate (PMA 187 days, 0.5 kg), 0.36 
l h-1 kg-1, compared to older preterm (246 days, 2.2 kg), 0.44 l h-1 kg-1, term 
newborn (281 days, 3.5 kg), 0.51 l h-1 kg-1, and older infant (644 days, 10 kg), 
0.86 l h-1 kg-1. 
VDss was highest in extremely preterm neonate, 4.1 l/kg, compared to older 
preterm, 3.1 l/kg, term newborn, 2.9 l/kg, and older infant, 2.4 l/kg. 
Based on the simulations the individualized iv OXY doses to be given every 4 
h were 45 µg/kg for extremely preterm neonate, 50-65 µg/kg for older preterm 
and term newborns, and 100 µg/kg for term newborn. 
Because of the large random between-subject variability, individual dose ti-
tration and close monitoring of patients is warranted, and these dosage regi-
mens obtained by simulations should be considered as preliminary proposals 
before further ef ficacy and safety data are available. The safety of repeated 
OXY doses in infants has not been established.
Conclusion: Decreased CL and increased interindividual variability of OXY 
CL was quantified for neonates. 
Close follow-up for ef ficacy and safety is warranted when opioid analgesics 
are administered in these age groups.
References: 
1. El-Tahtawy A, Kokki H, Reidenberg BE: J. Clin. Pharmacol. 2006;46:433-
42 

2. Kokki H, Rasanen I, Reinikainen M, et al: Clin. Pharmacokinet. 
2004;43:613-22 
3. Pokela ML, Anttila E, Seppälä T, Olkkola KT: Paediatr. Anaesth. 
2005;15:560-5 

05AP03-1
Predictors of prolonged hospital stay and unplanned 
admission in paediatric ambulatory surgery: a retrospective 
study 

Nishida T., Mihara T., Koui K.
Kanagawa Children’s Medical Center, Dept of Anaesthesiology, Yokohama, 
Japan

Background: Recently, paediatric ambulatory surgery has become common; 
however, 1.8-2.2% of children undergoing ambulatory surgery experience an 
unplanned admission. The aim of this study was to identify the predictors of 
prolonged hospital stay and unplanned admission in paediatric ambulatory 
surgery using multivariate analysis.
Methods: Data were obtained retrospectively from the medical and anaes-
thetic records of 1,087 consecutive patients aged <18 years who underwent 
ambulatory surgery under general anaesthesia. We defined ‚prolonged hos-
pital stay’ as hospitalisation for >8 h af ter end of anaesthesia. Logistic regres-
sion was used to examine associations between the independent variable (i.e. 
prolonged hospital stay) and 14 parameters including patients, anaesthesia, 
and operative factors. A forward stepwise procedure was used to select the 
final regression model, which was determined by selecting the model with the 
lowest Akaike’s information criterion value for each step.
Results: The incidence of prolonged hospital stay was 6.6% (72 of 1,087 pa-
tients). Multivariate analysis identified ASA-PS, type of regional block, intraop-
erative fluid volume, duration of operation, and type of surgery as predictors 
of prolonged hospital stay. Out of these, the following factors were identified 
as strong predictors: caudal block as compared to no regional block (odds 
ratio [OR] = 0.38 [95% confidence interval {CI}, 0.18-0.82]); increasing intra-
operative fluid volume (OR = 0.62 [95% CI, 0.41-0.95 for every increment of 
10 mL/kg]); increasing duration of operation (OR = 1.17 [95% CI, 1.05-1.29 for 
every increment of 10 minutes]); and Ear, Nose, and Throat (ENT) and urol-
ogy surgery as compared to general surgery (OR = 0.14 [95% CI, 0.03-0.67] 
and OR = 4.48 [95% CI, 2.30-8.72], respectively) (Table.1).
Conclusion: This study revealed that prolonged hospital stay and unplanned 
admission in paediatric ambulatory surgery was af fected by type of regional 
block, intraoperative fluid volume, duration of operation, type of surgery and 
ASA-PS. Our results suggested that regional analgesia or supplemental intra-
operative fluid may prevent prolonged hospital stay and unplanned admis-
sion.

odds ratio 95% CI p value

ASA 1.79 0.99 - 3.25 0.055
Type of nerve block (vs no block) 
    PNB 
    Caudal

 
0.62 
0.38

 
0.30 - 1.27 
0.18 - 0.82

 
0.191 
0.013

Intraoperative fluid volume (10 ml/kg) 0.62 0.41 - 0.95 0.029
Duration of operation (10 min) 1.17 1.05 - 1.29 0.003
Type of surgery (vs general surgery) 
    ENT surgery 
    Urological surgery

 
0.14 
4.48

 
0.03 - 0.67 
2.30 - 8.72

 
0.014 

0.00001
[Table.1. Predictors of prolonged hospital stay and unplanned admission in 
the final model]
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05AP03-2
Dexamethasone combined with ondansetron is more effective 
than with droperidol against nausea and vomiting af ter 
pediatric tonsillectomy. A randomized, double-blind trial 

Albrecht E.1, Nydegger M.2, Kern C.2, Cherpillod J.3, Waridel F.3, Flubacher P.2

1Lausanne, Dept of Anaesthesiology, Lausanne, Switzerland, 2Lausanne 
Universit y Hospital, Dept of Anaesthesiology, Lausanne, Switzerland, 
3Lausanne Universit y Hospital, Depar tment of Ear, Nose and Throat, 
Lausanne, Switzerland

Background and Goal of Study: Rate of postoperative nausea and vomiting 
varies between 40 and 75% in children. Dexamethasone, ondansetron and 
droperidol are ef fective antiemetic drugs that have never been investigated 
when administered in combination. 
This randomized, double-blind trial tested the hypothesis that the combina-
tion of dexamethasone with droperidol is as ef fective as the combination of 
dexamethasone with ondansetron for the prophylaxis of nausea and vomiting 
af ter pediatric tonsillectomy.
Materials and methods: Three hundred children scheduled for bilateral 
tonsillectomy with or without adenoidectomy were randomized into three 
groups according to an intravenous regimen administered af ter induction 
of anaesthesia: Group D received dexamethasone (250 mcg/kg); Group DD 
received dexamethasone (250 mcg/kg) and droperidol (10 mcg/kg); Group 
DO received dexamethasone (250 mcg/kg) and ondansetron (150 mcg/kg). 
The primary outcome was the rate of postoperative nausea and vomiting on 
postanaesthetic care unit. Secondary outcomes included rates of side ef fects 
such as hemorrhage, extrapyramidal syndrome or somnolence.
Results and discussion: The rate of postoperative nausea and vomiting on 
postanaesthetic care unit was significantly reduced in Group DO (Group D = 
44%, Group DD = 36%, Group DO = 9%; p<0.0001). There were no dif fer-
ences in the rates of side-ef fects between groups.
Conclusion(s): Based on our results, we conclude that the combination of 
dexamethasone with ondansetron is more ef fective than the combination of 
dexamethasone with droperidol for the prophylaxis of nausea and vomiting 
af ter pediatric tonsillectomy. 

05AP03-3
Steward Simplified Post-Anaesthetic Recovery Score can 
predict negative postoperative behavioural changes (NPOBC) 
in children af ter discharge from the hospital; Croatian 
prospective cohort study 

Stojanović Stipić S.1, Bajic Z.2, Carev M.3, Pavicic Perkovic S.3

1Universit y Hospital Split, Dept of Anaesthesiology & Intensive Care, Split, 
Croatia, 2Biometrica Heealthcare Reaserch, Research and Development 
Depar tment, Zagreb, Croatia, 3Univerisit y Hospital Split, Dept of 
Anaesthesiology & Intensive Care, Split, Croatia

Background and Goal of Study: NPOBC af ter surgery and general anaes-
thesia occur in 50% of children. They can af fect emotional and cognitive 
development, therefore it is important to identify children at higher risk of 
NPOBC as early as possible.
Steward Score is a simple tool for assessment of three factors indicating post-
anaesthetic recovery in children: consciousness, airway and movement. It is 
routinely administered during the post-surgery recovery period. The goal of 
this study was to verify whether NPOBC may be predicted by Steward Score. 
Materials and methods: This prospective cohort study was done at University 
Hospital Split on the sample of 64 children (48% of them female) undergoing 
elective adenotonsillectomy, anesthesized by sevoflurane or total intravenous 
anaesthesia with propofol. Children median (interquartile range) age was 7 
(6.0-9.8) years. Stewards Score was measured on admission at 5, 15, 30 min 
and at discharge. Post Hospitalization Behavioural Questionnaire (PHBQ) was 
administered by parents the day af ter the surgery.
Results and discussion: Af ter adjustment for age, sex, type of anaesthe-
sia and body mass index, children’s consciousness measured by Steward 
Score 30 min af ter the surgery was statistically significant, independently as-
sociated with general anxiety. (P=0.028), sleep anxiety (P=0.047), and with-
drawal (p=0.040). It was not significantly associated with separation anxiety 
(P=0.08), aggression towards authority (p=0.079) and eating disturbances 
(p=.138).

[Figure 1]

Negative postoperative behavioural changes (NPOBC) measured by Post 
Hospitalization Behaviour Questionnaire (PHBQ) by children consciousness 
30 min af ter the surgery measured by Steward Simplified Post-Anaesthetic 
Recovery Score; dark bars represent children who are not fully awake, white 
bars represent fully awake children; error bars represent 95% confidence in-
tervals in children’s consciousness.
Conclusion: Consciousness 30 min af ter the surgery measured by Steward 
Score can be used as an early indication of higher risk of NPOBC.
Reference: 
Steward DJ.A simplified scoring system for the post-operative recovery room 
Can Anaesth Soc J. 1975 Jan;22(1):111-3.

05AP03-4
Predictors of postoperative oxygen therapy in children who 
underwent non-cardiac surgery under general anesthesia 

Ratprasert S., Oofuvong M., Chanchayanon T.
Prince of Songkla Universit y, Dept of Anaesthesiology, Hat Yai, Thailand

Background and Goal of Study: Postoperative oxygen therapy in children is 
not only related to postoperative hypoxemia but also related to other factors 
during anesthesia which has never been investigated. The objectives of this 
study were to determine predictors of oxygen devices needed and mechani-
cal ventilation required postoperatively in children who underwent non-cardi-
ac surgery under general anesthesia.
Materials and methods: This was a cross sectional study of a prospective 
study of Oofuvong’s regarding perioperative respiratory event in children. 
We recruited children aged <15 years assigned ASA physical status I-III 
who scheduled for non-cardiac surgery and underwent general anesthesia 
between November 2012 and December 2013 at Songklanagarind Hospital. 
Demographic, surgical and anesthesia related data were recorded. The asso-
ciation between oxygen devices and mechanical ventilation needed postop-
eratively and potential predictors were determined by ANOVA and Chi-square 
test. The multivariate polytomous logistic regression analysis was performed 
to identify independent predictors of oxygen devices and mechanical ven-
tilation needed postoperatively. The relative risk ratios and 95% confidence 
interval (CI) were displayed and considered significant if p-value were <0.05.
Results and discussion: We included 1334 children in the study. Incidences 
of postoperative oxygen devices and mechanical ventilation needed were 
4.05% and 2.32%. Af ter adjusted relative risk ratio and 95% CI by ASA physi-
cal status, predictors for postoperative oxygen devices and mechanical 
ventilation needed were similar which were low BMI (<15 kg/m2, p <0.05), 
thoracic surgery compared to eye surgery (p<0.01)), longer anesthetic time 
(p<0.05) and having intraoperative and PACU respiratory events (p<0.001). 
Postoperative oxygen devices needed was significantly associated with lon-
ger PACU time (68.4+29.6 vs 54.2+30.4 minutes, p=0.004), longer days 
of hospitalization (7.3+9.2 vs 3.1+4.7 days, p<0.001) and higher hospital 
charges (38,522+42,343 vs 25,885+57,063 baths).
Conclusion(s): To reduce perioperative respiratory event might decrease 
days of hospitalization and hospital charge related to postoperative oxygen 
therapy in pediatric anesthesia.
Reference: 
Siddiqui N, Arzola C, Teresi J, Fox G, Guerina L, Friedman Z. Predictors of 
desaturation in the postoperative anesthesia care unit. Journal of Clinical 
Anesthesia 2013; 25:612-17
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05AP03-5
The effects of oral gabapentin premedication on the incidence 
of postoperative nausea and vomiting and early postoperative 
recovery profile in paediatric patients undergoing 
adenotonsillectomy 

Nassar H., Abdulatif M., El-Adawy A., Wahba S.
Cairo Universit y, Dept of Anaesthesiology & Intensive Care, Cairo, Egypt

Background and Goal of Study: Current evidence suggests that gabapen-
tin reduces the incidence of postoperative nausea and vomiting (PONV) in 
adults.The antiemetic potentials of gabapentin in paediatric patients were not 
systematically investigated before. This double-blind, randomised, controlled 
study was designed to explore the ef fects of oral gabapentin premedication 
on the incidence of PONV, on children behavior during inhalation induction of 
anaesthesia, and on the early recovery profile of paediatric patients undergo-
ing adenotonsillectomy in the day surgery unit. 
Materials and methods: The study included140patients(3-12 years) ran-
domised to receive oral gabapentin 16 mg/kg (n=70) or placebo (n=70) as 
premedication; 2 h before anaesthesia. All patients received a standard an-
aesthetic including:sevoflurane, fentanyl 1µg/kg, and rectal acetaminophen 
30 mg/kg. Patients were breathing spontaneously.The Paediatric Anaesthesia 
Behaviour score (PAB) was used to assess patients acceptance of inhalation 
induction. The following parameters were recorded by a blinded investiga-
tor over the 6 h study period: time to extubation and interaction, composite 
incidence of PONV, incidence of emergence agitation (EA) using Cole and 
Paediatric Anaesthesia Emergence Delirium (PAED)scores, Objective pain 
scale(OPS),and the time to first request to postoperative analgesia. Primary 
outcome of the study is the incidence of PONV. The trial was registered in the 
Clinical Trials.gov (NCT02384187). 
Results and discussion: Patients characteristics were comparable in the two 
groups. The incidence of PONV was 13%in gabapentin group compared to 
28% in the control, (p 0.03). Relative risk reduction, absolute risk reduction, 
and the number needed to treat for PONV were 0.55, 0.16, and 6, respectively.
The incidence of EA was lower at all times assessment points during the first 
hour postoperatively in gabapentin group.PAB score during inhalation induc-
tion, time to extubation and interaction, OPS, and time to first request to res-
cue postoperative analgesia were comparable in the two groups. Gabapentin 
use was not associated with any observed side ef fects. 
Conclusion(s): The use of oral gabapentin premedication in paediatric pa-
tients undergoing adenotonsillectomies under sevoflurane anaesthesia reduc-
es the incidence of PONV and EA in the early postoperative period. However 
gabapentin does not appear to have postoperative analgesic ef fects in this 
patient population.

05AP03-6
The influence of preoperative emotional and behavioral 
problems of children on postoperative emergence delirium 
after dental care 

Geelen L.1, Utens E.2, Weber F.3, Veyckemans F.4, Himpe D.5, Berghmans J.5

1ZNA Middelheim, Queen Paola Children’s Hospital, Dept of Anaesthesiology, 
Antwerp, Belgium, 2Erasmus M C Universit y Medical Centre, Depar tment 
of Child and Adolescent Psychiatry/Psychology, Rot terdam, Netherlands, 
3Erasmus M C Universit y Medical Centre, Dept of Anaesthesiology, 
Rot terdam, Netherlands, 4UCL, Dept of Anaesthesiology, Brussels, Belgium, 
5ZNA Middelheim, Queen Paola Children’s Hospital, Dept of Anaesthesiology, 
Antwerp, Belgium

Background and Goal of the Study: Psychologic factors such as state anxi-
ety, temperament and preoperative behavior may be important risk factors 
related to emergence delirium (ED) in children (1, 2). Aim of the study: to test 
the influence of preoperative emotional/behavioral problems during 6 months 
prior to surgery on ED. 
Materials and methods: Af ter IRB approval, a prospective cohort study was 
carried out. 
Inclusion: eligible were all consecutive children between 1.5 and 12 years 
old undergoing dental care in daytime surgery, ASA 1&2, Dutch speaking 
parents.
Exclusion: children with mental retardation. 
All children received a standardized anesthesia protocol (inhalation induction 
and maintenance with sevoflurane) and pain management (including fentanyl, 
dexamethasone and paracetamol). 

Predictor variables:
1. children’s emotional/behavioral functioning was assessed by parents on 
the Child Behavior Checklist (CBCL), using raw and T scores on, Internalizing 
(intrapsychic) and Externalizing (conflicts with others); 
2. children’s state anxiety as measured by the modified Yale Preoperative 
Anxiety Scale (mYPAS); 
3. parental anxiety was measured by Spielberger’s State-Trait Inventory 
(STAI);
4. age of the child.
Outcome variable: sum scores of the Pediatric Anesthesia Emergence 
Delirium scale (PAED) to assess ED during the first 20 postoperative minutes. 
Pearson correlations matrix and multiple linear regression were used to test if 
CBCL scores were associated with higher PAED scores.
Results and discussion: The cohort included 107 children (45 % girls; mean 
age 68.5 months, SD ± 19.7). Univariate analysis showed significant asso-
ciations between the child’s age (r = -.22; = .023), PAED sum scores and 
Externalizing scores (r = .22; P = .022) respectively. Multivariate analysis (us-
ing T scores) also showed that the child’s age and Externalizing behavior 
were significant independent predictors of ED (P = .035).
Conclusion: Preoperative existing emotional/behavioral problems predicted 
ED in children undergoing dental care in daytime surgery.
References: 
1. Dahmani S, Mantz J, Veyckemans F. Anesthesiology. 2012;117(2):399-406.
2. Berghmans JM, Poley M, Weber et al. Minerva Anestesiol. 2015;81(2):145-
56. 

05AP03-7
The additional structured behavior observation, a new tool to 
assess emergence delirium in children af ter surgery 

Issaev T.1, Utens E.2, Weber F.3, Veyckemans F.4, Himpe D.1, Berghmans J.1

1ZNA Middelheim, Queen Paola Children’s Hospital, Dept of Anaesthesiology, 
Antwerp, Belgium, 2Erasmus MC Universit y Medical Centre, Depar tment 
of Child and Adolescent Psychiatry/Psychology, Rot terdam, Netherlands, 
3Erasmus MC Universit y Medical Centre, Dept of Anaesthesiology, 
Rot terdam, Netherlands, 4UCL, Dept of Anaesthesiology, Brussels, Belgium

Background and Goal of the Study: The Pediatric Anesthesia Emergence 
Delirium (PAED) scale is considered the golden standard to assess children’s 
emergence delirium (ED). The aim of this study is to validate a new scale to 
assess postoperative ED in children taking into account certain signs in eyes 
and movement (1,2). 
Materials and methods: Af ter IRB approval, a prospective cohort study was 
carried out as part of an ongoing study investigating ED af ter anesthesia den-
tal care. 
Instruments:
a. the new short Additional Structured Behavior Observation (ASBO) consists 
of 5 items: 1. purposeful handling; 2. eyes averted or stare; 3. no reaction to 
stimuli (verbal, tactile); 4. the child is aware of its surroundings; 5. the child is 
consolable. Each question can be answered by yes or no (score range 0 - 5); 
b. the PAED scale to assess ED. Both scales were measured by trained ob-
servers at 5 min, 10 min, 15 min and at 20 min af ter awaking.
Statistics: 
a. concurrent validity between ASBO and PAED were computed (Spearman 
rank correlation); 
b. discriminant validity: receiver operating characteristic (ROC) curve was 
calculated to determine a cut-of f score to assess ED with ASBO, with as refer-
ence a PAED score > 12; 
c. construct validity: calculate the trend of the ASBO scores over time 
(Friedman’s rank test). 
Results and discussion: The cohort included 107 children (45 % girls) with 
mean age of 68.5 (months), SD ± 19.7. The correlations between ASBO and 
PAED scores (r = .83; P <.0001) are strong. ROC analysis for ASBO (area un-
der the curve [AUC] = .93; [95% CI: .91-.95], P <.0001) showed a score of > 
1 on the ASBO to assess ED. Using this cut-of f, the sensitivity was 89.6% and 
the specificity 86.1%. Decreased ASBO scores over time confirmed construct 
validity (P = .002).
Conclusion: This new ASBO is a new easy to use, valid and clinically relevant 
tool to assess ED in children af ter surgery. 
References: 
1. Sikich N, Lerman J. Anesthesiology. 2004;100(5):1138-45.
2. Malarbi S, Stargatt R, Howard K, Davidson A. Paediatric anaesthesia. 
2011;21(9):942-50 
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05AP03-8
Establishment of a scoring system for predicting emergence 
agitation af ter general anaesthesia in children 

Miyazaki S.1, Mihara T.1, Hino M.2, Goto T.3, Ka K.1

1Kanagawa Children’s Medical Centre, Dept of Anaesthesiology, Yokohama, 
Japan, 2Itabashi Chuo Medical Centre, Dept of Anaesthesiology, Tokyo, 
Japan, 3Yokohama Cit y Universit y Graduate School of Medicine, Dept of 
Anaesthesiology & Intensive Care, Yokohama, Japan

Background: Emergence agitation (EA) is a common complication of general 
anaesthesia in children. Estimating the risk of EA in children is essential for 
developing a strategy for its prevention. However, reliable predictive methods 
have not been established. The aim of this study was to develop an EA risk 
score by performing a two-phase (development and validation phases) study.
Methods: The data from 120 children aged 1.5-8 years who were enrolled 
in our previous randomized controlled trial and who were anaesthetized with 
sevoflurane was used for the development phase. By using logistic regression 
analysis with Akaike information criterion stepwise selection, we determined 
the best predictive model for EA. The scores of the selected predictors were 
determined using their odds ratio, and the EA risk score was calculated by 
summing them. In the validation phase, we prospectively enrolled 81 children 
aged 1.5-8 years scheduled to undergo general anaesthesia with sevoflu-
rane. We assessed the incidence of EA using a PAED scale. We examined 
the predictive ability of the EA risk score by generating a receiver operating 
characteristic (ROC) curve for both development and validation phases. We 
calculated the area under the curve (AUC) of the ROC as well as the sensitivity 
and specificity at the best cut-of f point.
Results: The EA risk score ranged 0-23 points and included factors such as 
age, preoperative behaviour score, surgical procedures, and anaesthesia 
time (Fig. 1A). In the development phase, the AUC was 0.84 (95%CI: 0.74-
0.94) and the best cut-of f point was 10 (sensitivity: 88%, specificity: 66%). In 
the validation phase, the AUC was 0.83 (95%CI: 0.73-0.94) and the best cut-of f 
point was 10 (sensitivity: 93%, specificity: 69%) (Fig. 1B). The similar results 
between the dif ferent set of patients indicated the validity of the EA risk score.
Conclusion: We established and validated the EA risk score for children, with 
relatively high accuracy. We consider that the EA risk score is useful not only 
for predicting EA in clinical set tings but also for stratifying the EA risk in future 
studies focused on patients with high (or low) risk of EA.

[Figure 1]

05AP03-9
Emergence agitation incidence and related factors in the 
general postoperative recovery room 

Isik B., Dincer A., Atak F., Pampal K.
Gazi Universit y, Dept of Anaesthesiology & Intensive Care, Ankara, Turkey

Background and Goal of Study: Emergence agitation (EA) is a well-known 
clinical phenomenon with no definitive explanation. The reported prevalence 
of EA ranging from 10 to 80%. There are many unconvinced causes related 
to EA. Our aim is to determine and discuss the incidence and possible risk 
factors for postoperative agitation in our institution’s general postoperative re-
covery room in the light of the literature.
Materials and methods: Af ter Ethic Commit tee Approval was obtained pa-
tients who were transported to postoperative recovery room (PORR) af ter hav-
ing operation under general and/or regional anesthesia between 09.15.2014-
03.15.2015 were evaluated in terms EA. EA was defined as Richmond 
Agitation Scale ≤ 2. Age-gender-surgery-anesthesia type-chosen anesthetics-
pain level-haemodynamic variables are traced. The Student’s t-test was used 
to compare the mean value of quantitative data between pediatric and adult 
patient. Nonparametric data were compared between the pediatric and adult 
groups with the Mann-Whitney U test. Categorical data such as the incidence 
of EA and the other parameter were compared by the chi-squared test and 
expressed as a number or percentage. A P value of <0.05 was considered 
statistically significant in all tests.
Results and discussion: Total 7659 patient were evaluated in Gazi University 
Gazi Research and Education Hospital’s PORR and 299 patients experienced 
EA [(Operation room:case number/EA case number (emergency agitation 
%):Urology 944/19 (2.01), Plastic and Reconstructive Surg.792/20 (2.52), 
Orthopedic Surg. 1375/40 (2.90), ENT Surg. 1158/35 (3.02), Gynecology and 
Obstetrics Surg. 477/16(3.35), General Surg. 1355/55 (4.05), Neurosurgery 
385/19 (4.90), Eye Surg. 616/37 (6.00), Pediatric Surg. 558/58 (10.3)].There 
was a significant dif ference in the incidence of emergence agitation (EA) be-
tween pediatric age group and adults (p≤0.05). 
Conclusion(s): No single factor can be identified as the cause of postopera-
tive agitation. It seems that EA is mostly related individual properties more 
than anesthetic choses and pain control. According to our observation pa-
tient’s temperament characteristics and emotion regulation properties may 
be related defining the EA. We need sensitive and specific tools to accurately 
dif ferentiate the contributing factors and definition of EA.
References: 
Isik B et al.Paediatr Anaesth. 2008;18(6):494-500
Isik B et al.Paediatr Anaesth. 2008;18(7):635-41. 
Isik B et al.Eur J Anaesthesiol. 2010;27(4):336-40. 

05AP03-10
The complication incidence of anesthesia practice during MRI 
in pediatric patients 

Ozen O., Uzumcugil F., Ankay Yilbas A., Akca B., Karagoz A.H.
Hacet tepe Universit y School of Medicine, Dept of Anaesthesiology & 
Intensive Care, Ankara, Turkey

Background and Goal of Study: Anesthesia is of ten employed for Magnetic 
Resonance Imaging (MRI) for pediatric patients. Despite the presence of an 
anesthetist, complications may occur during anesthesia out-of-operating 
room1, and considering that MRI environment is dif ferent compared to the 
safety of the operating theatre, it is crucial to anticipate the common compli-
cations and be prepared to manage them properly. We aimed to investigate 
types and incidence of complications during anesthesia practice in MRI.
Materials and methods: The anesthesia records of pediatric patients un-
dergoing MRI under anesthesia between January-June 2015 were analyzed. 
The complication incidence was the primary outcome parameter. The types 
of complications, the interventions to manage them, comorbidities, the types 
and doses of anesthetic agents, as well as the correlation between these pa-
rameters were analyzed as secondary outcome parameters. Complications 
were analyzed by using descriptive statistics. A p-value <0.05 was considered 
significant.
Results and discussion: 122 patients’ records were reviewed. The complica-
tion incidence was 6.6%; including desaturation, bradycardia and loss of air-
way patency. These complications were managed successfully by using vari-
ous techniques with respect to type of complication; including airway opening 
maneuvers, oral airway placement, LMA insertion and medical therapies. 119 
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patients had at least one comorbidity. 118 patients received 0.1 (0.02-1.1) mg/
kg midazolam, 120 received 2.1 (0.5-6.2) mg/kg propofol and 6 received 0.6 
(0.4-0.8) mg/kg ketamine. 121 patients received propofol infusion at a rate of 
5 (3.0-10.0) mg/kg/h. The durations of sedation and recovery were 29.4±9.2 
min. and 24±9.5 min., respectively. The incidence of complications has no 
correlation with either durations. In a study comparing the complication in-
cidences of dif ferent anesthesia providers, the incidence pertained to anes-
thetists was reported 7.8% . Our patients’ anesthesia were all provided by an 
experienced anesthetist; revealing a similar complication incidence of 6.6%. 
Conclusion(s): Complications may occur during anesthesia for MRI; despite 
the presence of an experienced anesthesia team. Since, MRI suitable equip-
ment may not be as familiar as the ones in the operating room; being aware 
of such complications is crucial to anticipate and also to be prepared for using 
the equipment properly. 
Reference: 
1. Coloures KG, et al. Pediatrics 2011; 127(5): 1154-60 

05AP03-11
Postoperative complications in scoliosis surgery: what can we 
learn? 

Moreira A., Leite D., Mendes L., Antunes M.V., Dias J.
Centro Hospitalar de São João, Dept of Anaesthesiology, Por to, Por tugal

Background and Goal of Study: Surgery for scoliosis repair (SSR) has be-
come a common procedure in the pediatric group. Postoperative complica-
tions (PC) can occur and in some medical centers patients are admit ted to 
the intensive care unit (ICU). The goal of our study was to establish possible 
associations between pre and perioperative parameters and PC in pediatric 
patients submit ted to SSR. 
Materials and methods: Retrospective analysis in our tertiary center. We re-
viewed clinical records of all patient <18 years submit ted to a SSR between 
January 2012 and December 2014. PC were divided in neurologic (motor or 
sensory deficits) respiratory (respiratory distress, pneumonia, atelectasis or 
pneumothorax) hematologic (continuous bleeding and need pos-operative 
transfusions, coagulations abnormalities) and hemodynamic (need postoper-
ative vasopressors or clinical parameters of low organ perfusion). Descriptive 
analyses of variables were used to summarize data and Chi-square, Mann-
Whitney, t-Student and exact Fishers tests were performed (p<0.05). 
Results and discussion: SSR were performed in 99 patients. 13 patients were 
excluded due a lack in electronic data. PC occurred in 16 patients (18.6%). PC 
were not related to gender (p= 0.215), type of scoliosis (p=0.093) and he-
moglobin value prior to surgery (p=0.396). PC were associated with younger 
patients (p=0.002), ASA physical status >3 (p=0.04), associated comorbi-
ties (p=0.023) and weight percentil <25% (p<0.0001). Longer surgeries 
(p<0.001), blood losses > 25% of estimated blood volume (EBV) (p<0.0001), 
need of transfusion (p=0.009) and high levels fused (p=0.001) were related 
to an increased incidence of PC. PC were more frequent in patients admit-
ted in intensive care unit (UCI) (p=0.04) and related to longer admissions 
(p<0.0001). 
Conclusion(s): SSR has a varying but high rate of complications with some 
studies reporting PC rates as high as 48% and others 14%. In our study PC 
were related with patient and surgery factors so so its important, when pos-
sible, optimize both. 
Younger adolescents with low deformities requiring less levels fusion, with no 
associated morbidities and weight percentile> 25% can probably be man-
aged in a regular recovery room. 
Reference: 
Pediatric Anesthesia 23 (2013), 271-277 

05AP04-1
Ultrasound guided brachiocephalic vein catheterisation for 
central vascular access in children 

Rahil O.1, Akkouche C.2, Ouali M.3

1Clinique Universitaire de Chirurgie Pediatrique Ali Bouzid EPH El Biar 
Bir traria, Dept of Surgery, Algiers, Algeria, 2Service de Chirurgie Pediatrique 
CHU Beni Messous, Dept of Surgery, Algiers, Algeria, 3Service de Chirurgie 
Pediatrique CHU Beni Messous, Dept of Intensive Care, Algiers, Algeria

Background and Goal of Study: Ultrasound guided central venous 
catheters(CVC) are usually inserted through internal jugular (IJV) or subcla-
vian vein (SCV) to deliver drugs, nutrition or chemotherapy into superior vena 
cava (SVC). 
We report our experience in ultrasound guided short & long term central ve-
nous placement through brachio cephalic vein in children.
Materials and methods: 80 children schedueled for CVC placement were in-
cluded in this prospective observational study over a 10 months period (octo-
ber 2014 to July 2015). Ultrasound guided supraclavicular in plane puncture of 
the wright or lef t BCV was performed under general anesthesia (sevoflurane). 
We reported: success rate , number of punctures, incidents, complications 
and overall time procedure.
Results and discussion: 20 Short stay CVC & 60 totally implantable venous 
access devices (TIVAD) were placed.mean age was 5,57 year, & average 
weight was 17kg.Successful puncture was achieved in 93 ,7%, (5 failure : 3 
conversion intio IJV & 2 impossible punctures):in 73,4% at first at tempt, 20% 
at second at tempt and 6,6%at third at tempt. Mean time of procedure was 14 
minutes for short stay CVC and 24,7 minutes for TIVAD. No pneumothorax 
neither arterial puncture were noted.
Conclusion(s): Ultrasound guided BCV approach represents an interesting 
alternative to IJV & SCV for SVC catheterisation. Tangential direction of needle 
insertion to the pleura and the absence of clavicule acoustic shadow are the 
main advantages of this technique.

05AP04-2
Effects of varying entry points and Trendelenburg positioning 
degrees in internal jugular vein area measurements of 
newborns weighing between 3000-3500 grams 

Karaaslan P., Darcin K., Karakaya M.A., Yildiz A., Aslan A.
Istanbul Medipol Universit y, Dept of Anaesthesiology & Intensive Care, 
Istanbul, Turkey

Background and Goal of Study: Internal juguler vein (IJV) cannulation in 
pediatric patients is a technically dif ficult procedure, carrying a high risk of 
complication (1). Recent guidelines from the National Institute for Clinical 
Excellence (NICE) recommend the use of ultrasonography in central venous 
catheterization of children. In this study we aimed to compare area measure-
ments across varying Trendelenburg degrees, for two dif ferent entry points 
used as IJV cannulation points in newborns. 
Materials and methods: Fif ty-eight healthy newborns, between 3000-3500 
grams, were recruited for this prospective study. Right IJV consecutive mea-
surements were made in 3 dif ferent Trendelenburg positions at 0, 15, and 
30 degrees, at two dif ferent entry points: the conventional approach and an 
inferior approach. The landmark used in the conventional approach was the 
top of the triangle formed by the two heads of the sternocleidomastoid muscle 
with the clavicle; whilst in the inferior approach, it was taken as the midpoint of 
the clavicle, as measured from the upper edge of the clavicle. 
Results and discussion: The cross-sectional area (CSA) of the RIJV was sig-
nificantly increased when using the inferior approach, compared to that in the 
conventional approach, in all Trendelenburg degrees, including the neutral 
position. Both 15 and 30 degree Trendelenburg positioning resulted in a sig-
nificant increase in CSA, both in conventional and inferior approaches, when 
compared to neutral positioning (p = 0.00).
Conclusion(s): Following these results, the use of 15 degree Trendelenburg 
positioning has notable significance for CSA when used with the inferior ap-
proach. Fif teen degree Trendelenburg positioning appears suf ficient. 
Reference: 1- Verghese ST, McGill WA, Patel RI, Sell JE, Midgley FM, 
Ruttimann UE. Ultrasound-guided internal jugular venous cannulation in 
infants: prospective comparison with the traditional palpation method. 
Anesthesiology 1999; 91: 71-77.
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05AP04-3
Preterms, neonates and children up to six month of age are 
prone to exhibit burst suppression while receiving even 
moderate dosages of anesthetics 

Innerhofer P., Oswald E., Moriz B., Innerhofer-Pompernigg N., Mit termayr M.
Medical Universit y of Innsbruck, Dept of Anaesthesiology & Intensive Care, 
Innsbruck, Austria

Background: To explore whether routinely applied dosages of anaesthetics 
result in unwanted burst supression, we retrospectively analyzed collected 
EEG (Narcotrend®) of children aged 0-6 years undergoing general anaesthe-
sia. 
Materials and methods: Children who underwent surgery between July 2013 
and March 2015 and received general anaesthesia with EEG monitoring were 
included. Data were collected from anaesthesia records and the Narcotrend® 
database. Collected data were analyzed at predefined time points (induction, 
10 min thereaf ter, before, 5 and 15 min af ter incision and time of wound clo-
sure). Average values of sevoflurane and continuously administered propofol 
were calculated as mean of values recorded for the 6 time points.
Results: Data of 172 children undergoing anaesthesia with EEG monitor-
ing for various types of general pediatric surgery were analyzed. Children 
received median dosages of propofol (0-3.6 mg/kg) or sevoflurane for induc-
tion and fentanyl (1.8-4 µg/kg), anaesthesia was maintained with sevoflurane 
(1.1-2.4 et vol%) in most cases, only in 18 children (>12 months) propofol 
(4.9-5.9mg/kg/h) was used continuously.
Preterms, neonates and children 1-6 months showed in 94.4%, 100% and 
69.2% episodes of burst suppression while in children aged 7-12 months, 13-
36 months and 37-72 months burst suppression was detected in 58%, 31% 
and 23%. In all preterms and neonates burst suppression occurred at multiple 
time points while this was only true for 46%, 8%, 4% and 1% in children aged 
1-6 months, 7-12 months, 13-36 months and 37-72 months. (Fig1,2).
Conclusion(s): Our preliminary data show that children up to six month of 
age are very susceptible to develop enduring phases of burst suppression 
even if exposed to low dosages of anaesthetics. Thus, EEG based monitoring 
should be used to guide administration of hypnotics especially in the very 
young children.

[Fig 1]

[Fig 2]

05AP04-4
Surgical Pleth Index in children below 24 months of age: 
a randomized double-blinded trial 

Harju J., Kalliomäki M.-L., Leppikangas H., Kiviharju M., Yli-Hankala A.
Tampere Universit y Hospital, Dept of Anaesthesiology, Tampere, Finland

Background and Goal of Study: Surgical Pleth Index (SPI) is a measurement 
of intraoperative nociception (1). The evidence of its usability in children is 
limited. Since the development of neural system is strong during the first years 
of life, conclusions on the feasibility of Surgical Pleth Index on small children 
cannot be drawn from studies done in older age groups.
Materials and methods: Thirty children aged less than two years, planned 
for elective open inguinal hernia repair or open correction of undescended 
testicle, were recruited. They were randomized into one of two groups; re-
ceiving ilioinguinal/iliohypogastric nerve block (BG) or saline injection (SG) 
preoperatively ultrasound guided and in opposite order af ter surgery. The SPI 
was recorded blinded and analysed at the time points of intubation, incision 
and when fentanyl was administered based on clinical decision. 
Results and discussion: 

 BG SG p-value

Age(weeks) 21.6 (21.6) 23.7 (23.4) 0.800

Gestational age (weeks) 57.1 (23.5) 61.3 (23.7) 0.633

Height(cm) 58.0 (11.9) 63.0 (2.22) 0.311

Weight(kg) 5.8 (3.1) 6.8 (2.2) 0.325

ASA I/II/III(n) 2/12/1 5/10/0  

Fentanyl(µ/kg) 3.0 (0.8) 2.4 (0.64) 0.386

[Patient characteristics]

There was a significant increase in the SPI af ter intubation (p=0.019) and 
af ter incision in the Saline Group (p=0.048), but not at surgical incision in the 
Block Group (p=0.177). An increase in the SPI was also seen at the times 
when fentanyl was needed (p=0.008).

[Characteristics of SPI]

Figure 1 The median value of the SPI at incision in BG (A), SG (B), intubation 
(C) and at times when fentanyl was given (D) . Grey lines represent each 
individual and the black line shows the median of all measurements. The time 
point of interest is located at the middle of the x-axis (0). The total time line is 
240 sec (A-C) and 600 sec (D). 
Conclusion(s): The SPI is reactive on small children af ter the intubation and 
af ter surgical stimulus. The reactivity of the SPI is rather small and there is 
marked interindividual variability in reactions. The reactivity is blunted with the 
use of neuraxial blockade. 
Reference: 1. Huiku M et al. BJA 2007;98:447-55. 
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05AP04-5
Train-of-four ratio recovery precedes twitch recovery af ter 
reversal of neuromuscular block by sugammadex in paediatric 
patients 

Carlos R.V.1, Torres M.L.A.1, De Boer H.D.2

1Child Institute, Hospital das Clínicas, São Paulo Universit y Medical School, 
Dept of Anaesthesiology, São Paulo, Brazil, 2Mar tini General Hospital, Dept of 
Anaesthesiology & Pain Medicine, Groningen, Netherlands

Background and Goal of Study: The train-of-four ratio (TOFR) is used as the 
basic parameter of neuromuscular monitoring (NMM) for recovery from neu-
romuscular blockade (NMB). TOFR reflects the ef fects of the neuromuscular 
blocking agent (NMBA) at the pre-synaptic membrane of the neuromuscular 
junction (NMJ), as the single twitch response reflects these ef fects at the post-
junctional membrane, which is directly related to the force generated. The aim 
of this retrospective analysis was to investigate the relationship of recovery 
of T1 and the TOFR, af ter the reversal of rocuronium-induced NMB with two 
diferent dosis of sugammadex (2 and 4 mg/kg) and monitor the performance 
of T1 high in relation to the final T1 height for 5 minutes af ter reversal. 
Materials and methods: The study was designed as a single centre ran-
domised controlled open-label study to investigate NMM calibration in pedi-
atric patients. Ethical approval was provided. Fif ty patients (ASA I-III, aged 
2-11y) scheduled for abdominal surgery were included. Standard anaesthe-
sia, including NMM, was performed. Reversal of the rocurinium-induced NMB 
was performed by either sugammadex 2 or 4 mg/kg. The NMM data were 
evaluated. 
Results and discussion: Forthy-three patients could be evaluated. Age, gen-
der, ASA status and BMI were similar between groups. NMM characteristics 
are presented in Table 1 and 2.

 Sugammadex 
2 mg/kg

Sugammadex 
4 mg/kg p value

n 25 18  

Time to recovery TOF 0.9 (s) 92.4±57.7 113.3±53.5 0.234

Time to T1 height recovery 0.9 (s) 163.2±111.6 220.8±73 0.063

Dif ference (time T1 height 90% - time to 
TOF 0.9)(s) 70.8±101.9 107.5±60.9 0.181

[Table 1. Recovery times to TOF 0.9, T1 height 0.9]

 Sugammadex 2 
mg/kg

Sugammadex 4 
mg/kg p value

n 25 18  

Comparison T1 height at TOF 0.9 / Final 
T1 height 82±10.6 72.5±10.7 0.007

Comparison T1 height-3min af ter TOF 
0.9 / Final T1 height 96.5±5.7 93.8±4.5 0.109

Comparison T1 height-5min af ter TOF 
0.9 / Final T1 height 99±4 100.3±3.7 0.315

Final T1 89.6±17.9 91.6±14.4 0.69

[Table 2: Per formance of T1 height in relation to t]

Conclusion(s): Af ter the reversal of rocuronium-induced NMB with sugam-
madex, complete recovery of TOFR to 0.9 was significantly faster than T1 
recovered to 90% in paediatric patients. A full recovery of the TOFR was pos-
sible when T1 was still depressed. 

05AP04-6
Chest ultrasound vs. radiography for the detection of 
pneumothorax in the postoperative neonatal and pediatric 
population - a prospective single centre study from a major 
cardiac intensive care unit 

Aksnes E., Favarato M., Dominguez T.E.
Great Ormond Street Hospital for Children, Cardiac Intensive Care, London, 
United Kingdom

Background: Point-of-care ultrasound is being increasingly utilized in the 
acute care set ting. In adults, chest ultrasound (US) is shown to be a safe, 
fast, inexpensive and superior alternative to chest radiographs (CXR) when it 

comes to diagnosing pneumothorax (PTX). However, comparative evidence 
in the pediatric literature is sparse. The aim of our study was to compare these 
two modalities for the diagnosis of PTX as well as evaluate the need for routine 
CXR af ter chest drain removal in the pediatric CICU. 
Methods: Data collection was approved by the Clinical Audit team as part of 
a quality improvement project. All patients were evaluated within two hours 
af ter chest drain removal with a CXR. While blinded to each other’s results, 
one ICU physician made a preliminary CXR report while another performed 
targeted US of the pleura with the aim of diagnosing PTX. Sensitivity, specific-
ity and predictive values were then calculated based on the formal CXR report 
given by the radiologist. 
Results: In this pilot study, 20 patients were included and of these 19 went on 
to the final analysis. One patient was excluded due to extensive subcutaneous 
emphysema occluding ultrasonic view. In the formal report PTX was present 
in 5 out of 19 (26.3 %) patients. With this acting as control, chest US had a 
sensitivity of 80% (95% CI: 63-91) and a specificity of 97% (95% CI: 84-100). 
CXR reported by ICU physicians had a sensitivity of 40% (95% CI: 25-57) and 
a specificity of 94% (95% CI: 80-100). The calculated positive predictive values 
for chest US and CXR were 80% (95% CI: 63-91) and 50% (95% CI: 34-66), 
respectively. The negative predictive values were 97% (95% CI: 84-100) and 
91% (95% CI: 76-98). None of the patient included required new interventions. 
Conclusion: Our study indicates that when comparing chest US to CXR 
interpreted by the CICU physicians, US provides a higher degree of both 
sensitivity and specificity for the diagnosis of PTX af ter chest drain removal. 
Furthermore, it is a safe and widely available tool that can help reduce cumu-
lative radiation exposure as well as the risk associated with patient handling 
during chest radiographs in the ICU. Major limitations include extensive sub-
cutaneous emphysema as well as large surgical dressings, both occluding 
the ultrasonic view. 

05AP04-7
The role of ultrasonography in determination of the appropriate 
endotracheal tube size selection in pediatric patients 

Altun D., Sivrikoz N., Ali A., Orhan Sungur M., Salviz A.E., Çamcı E.
Istanbul Universit y, Dept of Anaesthesiology & Intensive Care, Istanbul, Turkey

Background and Goal of Study: The aim of this prospective clinical study 
was to investigate the success of ultrasonography (USG) in pediatric patients 
in predicting the appropriate sized cuf fed ETT and compare the results with 
aged and weight based formulas.
Materials and methods: Children aged between 0-13 years who received 
general anesthesia with endotracheal intubation were enrolled in the study.
In all participants, subglot tic airway diameter was measured with USG and 
age (Motoyama-Khine) and weight based (Broselow) ETT size was calculated. 
For USG method, transvers diameter of subglot tic airway was measured at 
the anterior neck at the caudal of the cricoid cartilage without ventilation. ETT 
size was chosen according to the measured subglot tic airway diameter. If 
there was resistance to passage of the tube into the trachea, a tube one size 
smaller was replaced. Airway pressures (P) were recorded and if P was above 
25 cmH20, ETT was replaced with one size larger. 
Time for the measurement with USG and the need for ETT replacement were 
recorded. 
A Bland-Altman assessment was used for assess the similarity of two 
measurement method.
Results: 120 pediatric patients were included. Demographic data are pre-
sented in Table 1.

Gender (f/m) 55 (45.8 %) / 65 (54.2%)

Age (year) 5.4 ± 2.4

Height (cm) 115.5 ± 14.6

Weight (kg) 20.2 ± 6.1

ASA* (I /II) *ASA: American Society of Anesthesiologists 117 (97.5%) / 3 (2.5 %)

[Demographic characteristics of patients]

USG measured diameter was found to be significantly smaller than the di-
ameter as measured by other methods. According to Bland-Altman analysis, 
measurement with USG was significantly dif ferent from age-based calculation 
(p<0.001). Likewise, measurement with USG was also significantly dif ferent 
from weight-based calculation(p<0.001).
In eights patients, ETT was changed with a one size larger tube and therefore 
success rate with USG was %93.3. The average peak pressure was 17.7±3.0 
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cm H20 and measurement duration required for USG was 5.1±0.5 seconds. 
Discussion: In this study, USG measurement guided ETT size selection re-
sulted in smaller diameter tubes when compared to age and weight based cal-
culations. Out of the two formulas, weight based calculation was more closely 
related with USG measurements. 
Conclusion: Our findings show that USG appears to be a reliable predictor for 
the assessment of the subglot tic diameter of the airway in children to estimate 
the appropriate size ETT for intubation. 

05AP04-8
Regional oxygen tissue saturation and blood lactate levels 
in the perioperative period in children undergoing cardiac 
surgery for congenital heart disease. Is there a correlation? 

Kouna N.1, Prodromou C.1, Dassios T.2, Garini E.1, Mammi P.1

1’Aghia Sophia’ Children’s Hospital, Dept of Anaesthesiology, Athens, Greece, 
2Kings College Hospital NHS Trust, Dept of Neonatal ICU, London, United 
Kingdom

Background and Goal of Study: Cerebral oximetry is an index of noninvasive 
monitoring of regional oxygen tissue saturation (rSO2) and a sensitive index 
of cerebral hypoperfusion and hypoxia. Perioperative rSO2 readings could 
provide prognostic information on future adverse events such as seizures, 
cardiac arrest, chest reopening and neurodevelopmental disability. In situa-
tions with inadequate oxygen delivery, such as may be encountered intraop-
eratively during cardiac surgery for congenital heart disease, low rSO2 read-
ings signal inadequate oxygen delivery and call for therapeutic interventions. 
More established perioperative monitoring methods including blood lactate 
are routinely used in the care for our patients with congenital heart disease.
The purpose of this study was to identify correlations between these two 
methods of perioperative monitoring in congenital heart surgery. 
Materials and methods: Ten pediatric patients with congenital cardiac de-
fects (Atrial Septal Defect, Ventricular Septal Defect) that underwent protocol 
corrective surgery requiring cardiopulmonary bypass (CPB) were monitored 
with right and lef t cerebral oximetry. Near-infrared spectroscopy (rSO2) and 
lactate were measured at 11 time points, from baseline preoperatively, af ter 
induction of anaesthesia, before and af ter sternotomy, start of cardiopulmo-
nary bypass, aortic clamping, maximum hypothermia, aortic unclamping, re-
warming, end of bypass and at the end of surgery. Associations between rSO2 
values and lactate levels where tested using Spearman correlation analysis 
(p<0,05) .
Results and discussion: Ten patients with a median age of 4 years and 
weight of 12,0 kg were studied. Cerebral rSO2 was not significantly related to 
lactate levels at any of the time endpoints other than at the beginning of CPB 
(p=0,038, r=0,814).
Conclusion(s): Readings of rSO2 is a complementary tool to other methods 
of perioperative patient monitoring including arterial blood lactate. Their sig-
nificance on clinical outcome and the relationship between them remains to 
be seen and is an area of further research.

05AP04-9
Non invasive haemodynamic monitoring system in pediatric 
settings: Is time to clinical validation ? 

Prussiani V., Ferrari D., Benigni A., Spotti A., Zugni N., Sonzogni V.
Papa Giovanni XXIII, Dept of Anaesthesiology & Intensive Care, Bergamo, 
Italy

Background and Goal of Study: The ideal haemodynamic monitoring 
doesn’t exist neither in adult nor paediatric set ting: the macrohaemodynamic 
parameters such as cardiac index (CI) and fluid responsiveness (SVV) might 
guide the best treatment of paediatric medium and high complexity surgery. 
The lack of resources, safety tests and knowledge in large number of patients, 
has conditioned the clinical validation protocols to improve the mortality and 
morbidity outcomes. The aim of this prospective - observational study was to 
investigate the accuracy, precision and ability of continuous haemodynamic 
indices (MAP/CI/SVV) by Non Invasive and Calibrate System (Clear Sight-
Edwards Lifescience) and Invasive Pulse Contour Cardiac Output (PiCCO- 
Pulsion Medical System). 
Materials and methods: Statistical analysis was performed by comparing the 
mean and standard deviations of the study indices (T0 Baseline vs. T1, T2, T3, 

T4) using Student’s “T-Test” for paired data. The level of statistically significant 
was set up p<0,05.
Results and discussion: One - hundred and twenty parameters recorded 
in 10 patients (Age = 7 months to 4 years - Weight 10 Kg - 14 Kg - BSA 0,5-
1,44) undergoing Orthotropic Liver Transplantation in five dif ferent phases: 
T0 (Baseline); T1 (Dissection phase); T2 (Anhepatic phase); T3 (Reperfusion 
phase) and T4 (End phase). A comparison between calibrate vs uncalibrate 
non invasive arterial pressure waveform analysis in haemodynamic monitor-
ing showed a statistically significant correlation in SVV for predicting fluid re-
sponsiveness (p<0,001-correlation coef ficient r=0,086): arterial blood pres-
sure did not predict fluid responsiveness in children. There was no agreement 
in CI measuring (p>0,02 - correlation coef ficient r=0,046) between the two 
haemodynamic techniques: the biases correlated with systemic vascular re-
sistance (r=0.13 - p=0,029).
Conclusion(s): The limitations of our study include the simple observational 
study, low number of patients in a single center. The clinical validation proto-
cols should be warranted to verify clinical ef ficacy of these devices in paedi-
atric set tings. 

05AP04-10
Non-invasive assessment of hemodynamic changes 
(in cardiac output) during induction of pediatric anesthesia 

Wermelt J., Bret tner F., Buchsteiner M., Chappell D.
Ludwig-Maximilians Universit y Munich, Dept of Anaesthesiology, Munich, 
Germany

Introduction: Induction of general anesthesia frequently causes hypotension 
both in children and adults. Although cardiac output relates much better with 
the delivery of oxygen to the tissue, it is not usually measured. Common ex-
tended hemodynamic monitoring is invasive and expensive. Modern devices 
such as modified thoracic electrical bioimpedance are simple and cost ef fec-
tive. In this present study, we investigated the ef fect of anesthesia induction 
on cardiac output in children. 
Methods: Af ter approval of the local ethics board and writ ten parental con-
sent 149 children with all kind of operations and dif ferent age groups got 
included. Exclusion criteria were congenital heart defects. The electrical velo-
cimetry was started prior to anesthesia induction.
Results: 149 patients were subdivided into 3 age groups. 18 patients were 
under the age of 1 year. 45 patients were in the age group between 1 and 
5 years. The third age group was between 5 and 18 years including 86 chil-
dren. The cardiac index (CI) relates the cardiac output in one minute to body 
surface area (l/min/m2). In group 1 the maximum decrease of CI during the 
induction was 11.4% (-17.4/+9.8) at T7 compared to absolute basal values. 
Maximum decrease of mean arterial pressure was 28,3% (-34.1/-13.9) at T7 
(T0 vs. T7, p<0.001). 
Conclusions: The induction of anesthesia leads to a decrease in cardiac out-
put in all age groups of our pediatric population. The decrease was more 
profound in the older children. This could be explained by the fact that in 
our center children more likely receive propofol for induction the older they 
get. Sevoflurane is known to cause tachycardia during induction, which may 
increase cardiac output in contrast to propofol that has a direct negative ino-
tropic ef fect. This device is a practical and useful tool during anesthesia induc-
tion that allows direct feedback during induction and can help to adjust drug 
dosing more accurately and carefully. [1-3]
Literature:
1. Cote, C.J., et al., Continuous noninvasive cardiac output in children: is this 
the next generation of operating room monitors? Initial experience in 402 
pediatric patients.
Paediatr Anaesth, 2015. 25(2): p. 150-9.
2. Holtby, H., et al., New technologies in pediatric anesthesia. Paediatr 
Anaesth, 2012. 22(10): p. 952-61.
3. Floh, A.A., et al., Validation of a new method based on ultrasound velocity 
dilution to measure cardiac output in paediatric patients. Intensive Care Med, 
2013. 39(5): p. 926-33. 
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05AP04-11
TIVA vs. VIMA - BIS-guided anesthesia and hemodynamic 
stability in pediatric patients 

Svraka D.1, Rakanovic D.1, Djurdjevic Svraka A.2, Golic D.1, 
Sobot Novakovic S.1, Tomic L.1

11. Universit y Clinical Center of the Republic of Srpska, Dept of 
Anaesthesiology & Intensive Care, Banjaluka, Bosnia and Herzegovina, 
2General hospital Gradiska, Dept of Anaesthesiology & Intensive Care, 
Gradiska, Bosnia and Herzegovina

Background and Goal of Study: Bispectral index was specifically developed 
to measure the hypnotic ef fects of anaesthesia and allows better titration of 
anesthesia, resulting in lower hypnotic drug use and improved recovery. The 
study compared hemodynamic stability (± 20% from baseline mean arterial 
pressure - MAP) pediatric patients undergoing adenotonsillectomy using two 
standard anesthetic techniques - BIS-guided total intravenous anesthesia 
(TIVA) and inhalation anesthesia (VIMA).
Materials and methods: One hundred pediatric patients (ASA I and II) be-
tween 3-10 years of age were randomly divided into two groups: TIVA (T 
group, n = 50) and VIMA (V group, n = 50). In both groups, BIS value was 
maintained betwen 40 and 60. The values of MAP before surgery - baseline 
and during maintenance of anesthesia were measured and recorded. 
Results and discussion: The baseline MAP was 85.09 mmHg (SD = 14.55) in 
TIVA and 84.61 mmHg (SD = 10.70) in VIMA group. MAP during anaesthesia 
maintenance was 81.64 mmHg (SD = 9.40) in TIVA group and 77.73 mmHg 
(SD = 7.07) in VIMA group. The analysis of covariance (ANCOVA), there were 
statistically significant dif ferences in MAP during anaesthesia maintenance 
between groups (taking into account the duration of the operation, as well 
as baseline MAP): F (1, 96) = 4.59, p = .035, η2 = .046, but without clini-
cal importance. Hemodynamic instability (± 20% of initial blood pressure) is 
registered in 11 (22%) patients in the TIVA group, and 10 (20%) patients in the 
group VIMA. Using the chi-square test there was no statistically significant dif-
ference in the number of hemodynamically unstable patients: χ2 (1, N = 100) 
= 0.06, p = .81, w = .02.
Conclusion(s): BIS guided TIVA or VIMA shows no dif ference in hemodin-
amic stability during maintenance of anesthesia. Although statistically signifi-
cant dif ferences in the values of MAP during maintenance of anesthesia was 
noted, the same have no clinical significance.

05AP05-1
Do children with learning disabilities get the perioperative 
hospital care they need? 

Sultanpori A.1, Goaman A.2, Saxena S.1

1Scunthorpe Hospital, Dept of Anaesthesiology, Scunthorpe, United Kingdom, 
2Hull York Medical School, Medical School, Hull, United Kingdom

Background and Goals: Learning Disability (LD) is defined as significant-
ly reduced ability to understand new or complex information, to learn new 
skills (impaired intelligence) along with a reduced ability to cope indepen-
dently (impaired social functioning). LD af fects 1.5 million people (UK), this 
group is likely to need medical intervention more and has worse outcome. 
Communication is seen as a major issue. 
In our hospital, we have a specialised regional referral dental theatre for LD 
children. There is a perception among carers/parents of these children that 
though the care is satisfactory, there are systematic issues in dealing with 
their wards when they come to operating department for their procedures. 
Materials and methods: We designed a questionnaire which was completed 
by medical and nursing staf f working in the Operating Department to assess 
their comfort in dealing with dif ferent aspects of children with LD. It was also 
designed to investigate any training needs. 
A Visual Analogue Scale (VAS) was used in the questionnaire; it is a psycho-
metric response scale and superior to discrete scales as a wider range of 
statistical measures can be applied to the results.
Results and discussion: The survey was completed by 50 people on the 
Operating Department, spread across all grades. These included doctors, 
nurses, operating department practitioners, auxiliary staf f, porters.
The highest scores (6.6/10) were for liaising with carers, the lowest 2/10 for 
ef fective communication with the LD children themselves.
Training for this role- dealing with LD children (and their carers) coming for 
surgery- scored 2.8/10.
All staf f groups- doctors, nurses, auxiliary staf f, porters, operating practitio-

ners- scored similarly for self rated confidence (3.7-4.8/10). Doctors were the 
least confident group.
Conclusions: It was clear that healthcare professionals across the board did 
not feel confident in communicating with LD children.
Doctors showed the least confidence; Nurses and auxiliary staf f were more 
comfortable in the role.
The staf f had no real formal training to help them in this role. 
There is the need for regular provision of LD training opportunities for all op-
erating department staf f, particularly in units where this patient group is man-
aged regularly. 

05AP05-2
Safety of preoperative oral intake of 25% maltodextrin for 
enhanced postoperative recovery in children 

Kyselova I.V.1, Biliaiev A.V.1, Potebnya I.V.2, Pylypenko M.M.3

1P.L. Shupyk National Medical Academy of Postgraduate Education, Dept. 
of Paediatric Anaesthesiology & Intensive Care, Kyiv, Ukraine, 2Municipal 
Children’s Hospital #1, Dept of Radiology, Kyiv, Ukraine, 3P.L. Shupyk National 
Medical Academy of Postgraduate Education, Dept of Anaesthesiology & 
Intensive Care, Kyiv, Ukraine

Background and Goal of Study: Oral intake of carbohydrate drink 2 hours 
before surgery is one of components of Fast-track surgery program. The 
Enhanced Recovery Af ter Surgery protocol recommends using 12,6% malto-
dextrin as a carbohydrate clear beverage. Children, depending on the age, 
might require less volume of oral fluids compared to adults. 
Therefore, due to cover caloric requirements children probably need more 
concentrated solution of carbohydrates. The aim of our study is to estimate 
safety of drinking a 25% maltodextrin beverage 2 hours before surgery in 
children.
Materials and methods: Af ter receiving the ethic commit tee approval and 
parent’s consent and child’s assent (where possible) we conducted prospec-
tive pilot randomized study, which included 33 patients, aged 2-16 y.o. Patients 
had ASA status I and II and underwent 1-2 hours orthopaedics surgery. 
Group 1 (n=15) received 5 ml per kg oral 25% maltodextrin in clear water. 
Group 2 (n=18) was fasted. We evaluated the presence and volume of gastric 
content before induction of anaesthesia by ultrasonography of the stomach. 
Af ter tracheal intubation, we aspirated from endotracheal tube and from na-
sogastric tube. If there was content, we measured its pH. Mean data were 
compared using the Student’s t-test and nonparametric methods.
Results and discussion: According to ultrasound data, gastric content de-
fined seldom (1 and 2 cases per groups respectively), and volume did not 
exceed 0,4 ml per kg body weight. Volume of gastric content from nasogastric 
tube was comparable in both groups (0,37 ± 0,28 ml/kg in group 1 and 0,41 
± 0,52 ml/kg in group 2, P=0,719). pH of gastric content in group 1 was 
significantly higher (2,75 ± 1,34 vs. 1,95 ± 0,35, Р=0,02). There was no any 
tracheal content during aspiration from endotracheal tube. No clinical data 
for aspiration syndrome have been found in both groups. We did not receive 
any patient complaints or gastrointestinal complications af ter oral intake 25% 
solution of maltodextrin. 
Conclusion(s): Results of our pilot study suggest that preoperative oral intake 
of 25% maltodextrine instead of 12,6% 2 hours prior the surgery is safe and 
well tolerated in children aged from 2 years and older. Further research is 
necessary to find out clinical and outcome advantages of this strategy. 
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05AP05-3
A pilot randomised open-label taste-testing study to evaluate 
the acceptability of chocolate-based midazolam in children 

von Ungern-Sternberg B.S.1, Cheung L.2, Salman S.2, Nguyen M.2, Lim L.-Y.2

1Universit y of Western Australia, Dept of Anaesthesiology & Pain Medicine, 
Per th, Australia, 2Universit y of Western Australia, Pharmacy, Per th, Australia

Background and Goal of the Study: Children reject medicines mainly be-
cause of poor taste. Midazolam, a commonly used premedication agent in 
paediatric anaesthesia has a particularly bit ter taste and is therefore of ten 
rejected by children. To provide safer and more palatable substitutes, we have 
developed prototype dark chocolate mini tablets. The aims of this project are 
to evaluate the acceptance of the midazolam chocolate tablets and the phar-
macokinetic parameters and relative bioavailability.
Materials and methods: Following Ethics commit tee approval, 150 children 
(3-16 years) who have been prescribed a premedication with midazolam by 
their treating anaesthetist, are invited to participate in this ongoing trial. The 
patients are randomized to receive either the chocolate-based midazolam or 
the currently used IV midazolam solution orally at 0.5 mg/kg. Children were 
asked how much they like the sample using a five point facial scale (1 very 
much dislike to 5 very much like). Anxiolysis was scored with a 4 point scale 
behavior scale (1 unafraid, calm, playing, relaxed to 4 crying, clinging, com-
bative). The time to clinical onset of anxiolysis was recorded. Up to four blood 
samples were collected for population pharmacokinetic analysis of midazol-
am and its active metabolite. 
Results and discussion: These are the results of a pre-planned interim analy-
sis following the administration of chocolate tablets to 20 children. The time 
to onset of sedation was similar between both groups (IV (mean±SD) n=18, 
11.3±5.0, choc 12.4±6.4 minutes). All children in the chocolate group had ad-
equate anxiolysis at the induction of anaesthesia, while 4 children in the stan-
dard group had insuf ficient anxiolysis. The children preferred the midazolam 
chocolate formulation (IV 1.5±0.6, choc 3.4±1.0). Parents and administering 
clinical nurses also scored the chocolate tablet superior in observed taste 
compared with the IV solution as 2.1±1.2 vs. 3.5±1.1, 2.2±1 vs. 3.2 ± 1.2, re-
spectively. The final results of the pharmacokinetic modelling are outstanding.
Conclusions: All children receiving chocolate midazolam achieved clinical 
ef fect within 30 min and the midazolam chocolate appears to be the preferred 
formulation compared with the orally ingested IV solution. 

05AP05-4
Intraoperative music application in children and adolescents: 
impact on postoperative patient comfort and behaviour 

Buehler K.P.1, Spielmann N.1, Buehrer S.2, Schmidt A.R.1, Weiss M.1, 
Schmitz A.1

1Universit y Children Hospital Zurich, Children’s Research Center, Depar tment 
of Anaesthesiology, Zurich, Switzerland, 2Universit y Hospital Zurich, Clinic for 
Psychiatry and Psychotherapy, Zurich, Switzerland

Introduction: Hospitalisation, surgery and anaesthesia may considerably af-
fect children or adolescents, leading to postoperative, new-onset maladap-
tive behaviours or emotional distress and Trauma. Maladaptive behaviour 
like nighttime crying, separation anxiety, temper tantrums, enuresis, general 
anxiety or poor appetite have been described in up to 50% of the cases. As 
therapeutical approaches, both pharmacological and complementary non-
pharmacological methods have been increasingly studied in the recent years. 
In adults, Nilsson et al. showed that patients intraoperatively exposed to music 
have significantly lower pain levels. In children, however the ef fect of intra-
operative music is unclear while preoperative music application showed no 
ef fect on behaviour. The object of this prospective, randomized blinded trial 
was to investigate ef fect of intraoperative music application in paediatric an-
aesthesia.
Methods: Af ter obtaining approval from the independent ethics commit tee 
and writ ten informed consent, children with ASA classification I or II, aged from 
4 to 16 years and scheduled for elective circumcision or inguinal herniotomy 
in combined general and caudal anaesthesia were included. Children were 
randomized into two groups, either receiving music application (M-group) or 
having headphones placed without playing music as placebo (P-group) dur-
ing surgery. PACU staf f, patients and parents were blinded. 
Postoperative nausea and vomiting (PONV), emergence delirium, recovery 
and pain score were evaluated by the PACU staf f. Postoperative behaviour at 
home was documented by parents on the 7th, 14th and 30th days af ter surgery 

using a questionnaire adapted from the “Post Hospitalization Questionnaire” 
(PHBQ). Mann-Whitney-test was used to analyse nonparametric data. For 
demographic data Qui-Square test was used. Results are shown as median 
(IQR). 
Results: In total 137 children aged 79 (48-190) months, weighing 22.2 (12-
62) kg were included, and 114 questionnaires were returned and analysed. 
Demographic data was similar in both groups, except for a significantly higher 
rate of circumcisions in the M-group (p=0.03).. There were no significant dif-
ferences between the two groups regarding pain score, PONV, antiemetic 
treatment, wake-up behaviour and behavioural changes during the first 30 
days.
Conclusion: Intraoperative music application does not af fect postoperative 
patient comfort or postoperative behaviour in children or adolescents. 

05AP05-5
Effects of auditory and audiovisual presentations on childrens’ 
anxiety and behavioral changes 

Ozcengiz D.1, Hatipoğlu Z.2, Laflı D.3, Gülec E.2

1Çukurova Universit y, Dept of Anaesthesiology & Intensive Care, Adana, 
Turkey, 2Çukurova Universit y, Dept of Anaesthesiology, Adana, Turkey, 3Mus 
State Hospital, Dept of Anaesthesiology & Intensive Care, Mus, Turkey

Background and Goal of Study: The purpose of the current study is to evalu-
ate the impact on preoperative anxiety and postoperative behavioral distur-
bances of videotape and auditory presentation about perioperative period in 
children undergoing elective ambulatory surgery.
Materials and methods: Af ter obtaining Ethics Commit tee approval; 99 pa-
tients, aged 5 to 12 years and scheduled to undergo outpatient surgery were 
accepted in the study. Participants were randomly divided into three groups: 
control group (group C, n=33), group applied to auditory presentation (group 
A, n=33) and group applied to videotape presentation (group V, n=33). The 
patients in group C were explained anesthesia and analgesia management, 
preoperative fasting and regular use of the drug to be administered af ter 
surgery, by an anesthesiologist. The patients in group V were shown video-
tape related to preoperative preparation and postoperative period. In group 
A were listened only sound recording of this video. These implementations 
were made during preoperative visit. All children were no used premedication 
and general anesthesia was administered to them. The preoperative anxiety 
levels of children were measured with Modified Yale Preoperative Anxiety 
Scale (M-YPAS) at induction of anesthesia af ter taken into the operating room. 
Parents were contacted by telephone to assessing the behavior changes of 
their child’s at 7 days af ter hospital discharge. This evaluation was performed 
using Post Hospitalization Behavioral Questionnaire (PHBQ).
Results and discussion: There were no significant dif ferences in demo-
graphic characteristics of patients and parents between the 3 groups. M-YPAS 
scores were significantly lower in group V than groupC and A (p<0.05). PHBQ 
scores in group C had statistically higher than in group A and V. However, no 
statistical dif ference was between group A and group V. 
Pharmacological and non-pharmacological methods or combination of the 
two methods may be used in the management of preoperative anxiety. Non-
pharmacological methods contain parental presence, preoperative informa-
tion programs, distraction techniques. At the present time, these programs 
are ef fectively used.
Conclusion(s): Audiovisual presentation on reducing childrens’ anxiety may 
be more ef fective in terms of memorable and interesting compared to audi-
tory presentation. But, we can suggest that both methods can be equally ef-
fective for postoperative behavioral changes.

05AP05-6
Deviations in preoperative fasting guidelines in children 

Kralik S.1, Kerovec Soric I.1, Kralik M.2

1Children’s Hospital Zagreb, Dept of Anaesthesiology & Intensive Care, 
Zagreb, Croatia, 2Cliical Hospital Centre Zagreb, Dept of Diagnostic and 
Interventional Radiology, Zagreb, Croatia

Background and Goal of Study: It is routine clinical practice to follow the 
American Society of Anaesthesiologists (ASA) and European Society of 
Anaesthesiology (ESA) fasting guidelines before anaesthesia or sedation in 
children, that recommend abstaining from clear fluids for up to 2 hours, breast 



203Paediatric Anaesthesiology

milk for up to 4 hours, and milk formulas and solids for up to 6 hours, in order 
to reduce the risk of regurgitation and pulmonary aspiration. 
Materials and methods: Our prospective, observational study included 
617 children undergoing anaesthesia or sedation from June 1 to December 
1 2015. During the preanaesthetic visit parents were informed about fasting 
guidelines and given writ ten recommendations. Patient data and fasting times 
were recorded from the medical records immediately before anaesthesia or 
sedation. Af ter the procedure, the fasting times were rechecked with a nurse 
or the parents. 
Results and discussion: The children were 10 days to 20 years old (median 
six years, mean±SD 6.87±4.98 years), with body weight ranging from three 
to 135 kg (median 21 kg, mean±SD 28.43±20.15 kg). Preoperative fasting 
times ranged from two to 28 hours (median 11 hours, mean±SD 10.26±4.51 
hours) and the median deviation from the recommended preoperative fasting 
time was six hours (range -2 to 17 hours, mean±SD 5.86±3.61 hours). Both 
age and body weight were positively correlated with both fasting duration and 
deviation from the recommendations 
(P<0.01 for all Pearson’s and Spearman’s correlation coef ficients ranging 
from 0.134-0,248). There were significant dif ferences between median fasting 
times and deviations from the recommendations between dif ferent hospital 
departments, with pulmonology and intensive care units having the shortest 
median fasting time and the smallest median deviation, while urology and 
gastroenterology were on the opposite side of the spectrum (Kruskal-Wallis, 
both P<0.001). As expected, the median fasting time as well as the median 
deviation from the recommendations were significantly lower in children with 
urgent operations when compared to children with elective operations (Mann-
Whitney, both P=0.007).
Conclusion(s): The prolonged fasting time in our hospital could be at tributed 
to several factors. In order to reduce the deviations from fasting guidelines, 
anaesthesiologists need to improve their communication with the ward staf f, 
as well as the organization of preanaesthetic visits.

05AP05-7
Unilateral electrical stimulation of the heart 7 acupuncture 
point to prevent emergence agitation in children: a prospective 
double blind randomized controlled trial 

Nakamura N.1, Mihara T.2, Miyazaki S.2, Miwa T.2, Ka K.2

1National Hospital Organization Yokohama Medical Center, Dept of 
Anaesthesiology, Yokohama-cit y Kanagawa, Japan, 2Kanagawa Children’s 
Medical Center, Dept of Anaesthesiology, Yokohama-cit y Kanagawa, Japan

Background and Goal of the Study: Emergence agitation (EA) is a frequent 
phenomenon in children recovering from general anaesthesia and increases 
the risk of self-injury. Previously, we reported that stimulating the heart 7 (HT7) 
acupuncture point bilaterally using two neuromuscular transmission monitor-
ing devices (NTMs) decreased the incidence of EA; the risk ratio was 0.56 
(95% confidence interval: 0.36-0.86). 
However, bilateral stimulation is a barrier to clinical use because two NTMs 
are needed for one patient. The objective of this study was to examine the 
ef ficacy of unilateral electrical stimulation of HT7 using an NTM to prevent EA 
in children.
Methods and Materials: This was a prospective, randomized, double-blind 
controlled study, that included children (ages 18-96 months) scheduled to 
undergo sevoflurane anaesthesia. The enrolled subjects were randomly as-
signed to one of the following two groups: 
(1) HT7 group: unilateral (right side) stimulation of the HT7 acupuncture point 
located on the ulnar side of the wrist by using a single-twitch electrical stimu-
lus (1 Hz, 50 mA) throughout the surgery, and 
(2) control group: only electrodes were at tached to the right side HT7 point; 
an electrical stimulus was not applied. 
A power analysis (α = 0.05, β = 0.20) indicated that 40 patients were required 
in each group. To allow for 20% dropout rate, we recruited 50 patients for 
each group. The primary outcome assessed was the incidence of EA. The 
incidence and severity of EA were evaluated using the paediatric anaesthesia 
emergence delirium (PAED) scale, and a score ≥ 10 demonstrated the pres-
ence of EA. Assessors who were blinded to the group allocation recorded the 
PAED score in the recovery room. 
Results and discussion: All 100 enrolled subjects completed the study. The 
patient’s characteristics were not dif ferent between the groups. There was no 
statistical dif ference between the incidence of EA in the HT7 and the control 
group (28.0% vs. 24.0%; P = 1.0). The risk ratio was 1.17 (95% confidence 
interval: 0.60-2.27). The wide range of the confidence interval precludes any 
definitive conclusions.

Conclusion: In this study, we did not identify the ef fect of single-twitch electri-
cal stimulation to the unilateral HT7 on the incidence of EA, contrary to find-
ings with bilateral HT7 stimulation. The ef fect of other types of stimulation 
(e.g., train-of-four, or tetanus stimulation) to unilateral HT7 on the incidence of 
EA should be examined in the future. 

05AP05-8
Thromboelastographic evaluation of hemostatic function in 
children undergoing liver transplant 

Benigni A., Verdi A., Prussiani V., Maf fiolet ti M., Spotti A., Sonzogni R.
Ospedale Papa Giovanni XXIII - Bergamo, Dept of Anaesthesiology, Bergamo, 
Italy

Background and Goal of Study: Bleeding remains one of the most challeng-
ing aspects in anesthesiological management of pediatric liver transplanta-
tion (OLTx). Hemostatic abnormalities in end stage liver disease are the result 
of both pro-thrombotic and anti-thrombotic alterations which have not been 
fully investigated in pediatrics1. This study aims to describe the thromboelast-
graphic (TEG) asset in a pediatric population undergoing OLTx.
Materials and methods: Af ter approval of ethic commit tee, patients up to 
15 years old undergone OLTx from august 2010 to august 2014, with at least 
one thromboelastogram performed at time of anestesia induction were retro-
spectively studied. 
Results and discussion: 24 patients were enrolled. Underlying diseases were: 
biliary atresia(n=15), fulminant hepatic failure(4), hepatoblastoma(2), Alagille 
syndrome(2), primary hyperoxaluria(1). Mean age was 3.56 y (range:6m-14y). 
Mean peld score was 19.3 (range:-8-40). Standard laboratory testing (mean 
values) showed hypocoaugulability (PT-INR 1.8), hypofibrinogenemia (89.26 
mg/dL), and thrombocytopenia (117*10^9/L). Mean thromboelastographic 
parameters where R 7.7 3., K 3.0 2.2, α 58.1 13.4, MA 56.0 15.3 and LYS30 
4.981 20.9 (see table 1 for normal values). No dif ferences were found in dif-
ferent groups of disease. Reference TEG values in pediatric cirrotic population 
are not reported so far. Despite standard laboratory testing showed hypoco-
agulability, we found no statistically significant dif ference between our TEG 
parameters and the reference TEG values reported for healthy newborns2.
Conclusion(s): Coagulative asset of cirrhotic pediatric patient is not anti-
thrombotic. Further studies are needed to confirm our data; however our re-
sults suggest that transfusion strategy exclusively based on traditional blood 
clot ting tests should be abandoned.
References: 
1. Lisman T et al-Haemostatic abnormalities in patients with liver disease 
J.Hepatol.2002Aug;37(2):280-7
2. Edwards RM et al-Parameters of thromboelastography in healthy 
newborns Am J Clin Pathol.2008Jul;130(1):99-102 

05AP05-9
Intraoperative blood loss during scoliosis surgical repair - 3 
years of experience in a tertiary center 

Leite D., Moreira A., Mendes L., Antunes M., Dias J.
Centro Hospitalar São João, E.P.E, Dept of Anaesthesiology, Por to, Por tugal

Background and Goal of Study: Blood loss is an important concern in per-
formance of scoliosis surgical repair (SSR). Our aim was to analyse intraop-
erative estimated blood loss (IEBL) and its association with multiple patient, 
surgical and anaesthetic variables. 
Materials and methods: We conducted a database analysis in our tertiary 
center of all surgeries for SSR between January 2012 and December 2014. 
Re-interventions were excluded. Patients’ demographics perioperative surgi-
cal and anaesthetic data were collected. IEBL was rigorously registered in 
each surgery as volume of blood suctioned from the operative field, blood 
loss collected on sponges and estimates of blood loss on drapes, gowns, 
and floor. Postoperative complications(PC) were divided in neurologic, respi-
ratory, hematologic and hemodynamic. Descriptive analysis was performed 
and the Student’s-T test, Mann-Whitney test, Chi-square or Fischer’s exact 
test were used.
Results and discussion: From 99 patients 13 were excluded due to incom-
plete data. Patients were then divided in two groups: with less or more (or 
equal) than 25% of total estimated blood volume (EBV) loss during surgery. 
IEBL of more than 25% of EBV was present in 41 patients. Patients with ≥ 
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25% of EBV of IEBL had more frequently: neuromuscular disease 53,7% 
vs idiopathic 22,2% (p=0,003), surgery to 10 vertebral levels or more 
(p=0,018), higher maximum major curve (p=0,041), intraoperative transfu-
sion (p<0,001), intraoperative use of a synthetic colloid (p<0,001), intraopera-
tive use of a vasopressor (p=0,002), longer duration of surgery (p<0,001) and 
of total hospital stay (p<0,001). They were also younger (p=0,002) and with 
higher ASA physical status (p=0,010). Regarding weight percentiles rating, 
patients under the 25 had more frequently ≥ 25% of EBV of IEBL (53,7% vs 
13,3% p<0,001) while patients over percentile 50 had it less frequently (26,8% 
vs 68,9%, p<0,001). PC were more frequent in the group with ≥ 25% of EBV 
of IEBL (p=0,001). Sex, pre and postoperative hemoglobin and associated 
cardiac or respiratory disease, were not dif ferent between groups.
Conclusion(s): In 3 years of experience in SSR, 47,7% of patients had an 
IEBL of more than 25% of EBV.Younger patients with neuromuscular scoliosis, 
higher major curves, under percentile 25 of weight and who had manipulated 
more than 10 vertebral levels had a considerably IEBL. Recovery in a high 
dependency unit should be pondered for these patients as PC were more 
frequent. 

05AP05-10
Postoperative observational pain measure by nurses does 
not reliably reflect parental Visual Analogue Scale ratings of 
children’s pain 

Denkens S.1, Utens E.2, Weber F.3, Veyckemans F.4, Himpe D.1, Berghmans J.1
1ZNA Middelheim, Queen Paola Children’s Hospital, Dept of Anaesthesiology, 
Antwerp, Belgium, 2Erasmus M C Universit y Medical Centre, Dept of Child 
and Adolescent Psychiatry/Psychology, Rot terdam, Netherlands, 3Erasmus 
M C Universit y Medical Centre, Dept of Anaesthesiology, Rot terdam, 
Netherlands, 4UCL, Dept of Anaesthesiology, Brussels, Belgium

Background and Goal of the Study: Postoperative pain following adenoton-
sillectomy in children is a major issue. Evidence supports the psychometrics 
of observational behavior pain assessment tools and parental global rating 
scales. 
Aim of the study: 
1. to evaluate the validity of nurses’ pain behavior assessment of the child 
compared to a global pain assessment by the parent; 
2. to assess the influence of parental state anxiety.
Materials and methods: Af ter IRB approval, a prospective cohort study was 
carried out investigating intra-hospital pain af ter adenotonsillectomy in day-
time surgery. 
Inclusion: eligible were all consecutive children between 1.5 and 5 years old, 
ASA 1&2, good Dutch comprehension of the parent. 
Exclusion: mental retardation.
Instruments: 
a. the Face, Leg, Activity, Cry, Consolability scale (FLACC) scored by 2 nurs-
es (1 nurse was always the same) at 2h and 4h postoperative;
b. Visual Analogue Scale (VAS) consist of a 100-mm horizontal line with two 
extremes, ‚no pain’ (lef t) and ‚severe pain’ (right), on which the parent place 
a vertical line at 2h and 4h postoperative. Parents were instructed. 3. parental 
anxiety was measured by Spielberger’s State-Trait Anxiety Inventory (STAI).
Statistics: 
1. absolute agreement between nurses FLACC scores using intraclass cor-
relation coef ficient (ICC); 
2.concurrent validity between FLACC and parental VAS scores were com-
puted (Spearman rank);
3. discriminant validity: McNemar test af ter dichotomizing pain scores into 

2 groups (non to mild pain vs. moderate to severe pain) using cut-of f values 
of respectively ≥ 3 on the FLACC and ≥ 30 mm on the parental VAS ratings.
4.correlation between parental VAS scores and STAI (Spearman rank).
Results and discussion: The cohort included 82 children (50 % boys) with 
mean age of 46.6 (months), SD ± 10.9. ICC between de FLACC scores at 1h 
(r = .82; 95% CI [.72 -.89]; P =.00) and at 4h (r = .86; 95% CI [.76 -.91]; P 
=.00). Correlations between FLACC and VAS were moderate (at 2h: r =.39; 
P =.00 and at 4h: r = .33; P =.00). Af ter Dichotomizing pain scores at 2h 
[FLACC2h: n = 3 (3.7 %) had moderate to severe pain vs. VAS2h : n = 45 
(55.6%); P <.0001] and at 4h [FLACC4h: n = 5 (6.1%) had moderate to severe 
pain vs. VAS4h: n = 39 (37.6 %); P <.0001]. Moderate correlations exists be-
tween VAS and STAI (r =.22; P = .005).
Conclusions: Nurses FLACC scores do not reliably reflect VAS parental pain 
perceptions. VAS pain scores are influenced by parental anxiety. 

05AP05-11
Optimising discharge analgesia in children undergoing 
adenotonsillectomy: a quality improvement project 

Moses T., Roberts M.
Universit y Hospital of Wales, Dept of Anaesthesiology, Cardif f, United 
Kingdom

Background and Goal of Study: Adenotonsillectomy is associated with sig-
nificant postoperative pain requiring adequate analgesia. Following safety 
concerns over codeine in children it was removed from our institution’s take-
home analgesia regime. A subsequent quality improvement project showed 
that regular paracetamol and ibuprofen provided inadequate analgesia. Take-
home analgesia for children undergoing adenotonsillectomy was changed to 
include 5 ‚as required’ doses of oral morphine (0.1mg/kg). We aimed to evalu-
ate whether this was adequate.
Materials and methods: 25 children aged between 2 and 15 undergoing 
tonsillectomy or adenotonsillectomy at the University Hospital of Wales were 
recruited. Parents recorded their child’s worst pain score using a visual ana-
logue scale or the Wong-Baker faces scale each day, for 10 days postopera-
tively. Parents recorded the number of doses of paracetamol and ibuprofen 
administered daily, the timing of oral morphine doses and if oral morphine 
was ef fective. Parents were asked if their child would have benefited from 
additional analgesia. Phone calls were made to the parents af ter the tenth 
postoperative day to collect the data.
Results and discussion: Despite regular paracetamol, ibuprofen and PRN 
oral morphine lit tle change was seen in the pain scores from the previous 
project but it was felt our method of recording worst pain underestimates the 
ef fect of rescue analgesia. It was noted that 17% of parents did not give their 
children oral morphine. On questioning, 94% of parents that used oral mor-
phine reported it ef fectively relieved pain. 42% of parents expressed that they 
would have wanted more postoperative analgesia (59% in the previous proj-
ect) with “more doses of morphine” being a common comment.
Conclusions: Oral morphine works as an ef fective rescue analgesic but there 
appears to be some reticence amongst parents to give opiates. Parents need 
guidance and reassurance to give opiate rescue analgesia appropriately. 
Parental satisfaction improved following the addition of oral morphine to our 
analgesic regime but some patients require more than 5 doses of oral mor-
phine given the significant and prolonged pain associated with adenotonsil-
lectomy. Our new take home regimen includes 10 ‘as required’ doses of oral 
morphine with new writ ten advice to guide and encourage its appropriate use. 
In the future we hope to demonstrate further improvement in post-operative 
pain scores in children undergoing this procedure. 
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05AP06-1
Body mass index is an independent predictor of increase 
in serum S100B in children af ter the anesthesia with 
sevoflurane or propofol during elective adenotonsillectomy: 
Croatian prospective cohort study 

Stojanović Stipić S.1, Bajic Z.2

1Universit y Hospital Split, Dept of Anaesthesiology & Intensive Care, Split, 
Croatia, 2Biometrica Heealthcare Reaserch, Research and Development 
Depar tment, Split, Croatia

Background and Goal of Study: S100B protein is a common biomarker of 
cerebral injury. Previous studies have resulted in controversial findings on as-
sociation of BMI with S100B. The aim of this study was to assess the indepen-
dent association of BMI with cerebral injury indicated by negative change of 
S100B protein levels af ter elective adenotonsillectomy in children 6-13 years 
old. 
Materials and methods: Prospective cohort study was conducted at 
University Hospital Split on 59 children (aged 6-13) undergoing elective 
adenotonsillectomy performed by one surgeon and one anesthesiologist. 
Children were anesthetized by sevoflurane or total intravenous anesthesia 
with propofol. Our key outcome: serum S100B negative change was defined 
as the change from normal biomarker level (<0.105 ng/mL) before to the el-
evated biomarker level af ter the surgery (≥0.105 ng/mL). 
Results and discussion: We included a sample of 59 children, 52% of them 
female, with median (interquartile range) age of 7 (6.0-9.8) years. 30% of 
children were overweight or obese (BMI≥85th percentile). Af ter adjustment 
for age, sex, type of anesthesia, indication for surgery and surgery duration, 
overweight or obese children had almost four times higher odds for experi-
encing cerebral injury indicated by S100B negative change af ter the surgery 
(OR=3.91, 95% CI 1.05-14.56, P=0.042) (Figure 1).

[Figure 1]

Conclusion(s): Several other studies have indicated that BMI is not associ-
ated with elevated S100B before the surgery what is consistent with our find-
ings, but our study suggests independent association of BMI with increase of 
S100B af ter anesthesia with sevoflurane or propofol during elective adeno-
tonsillectomy. 
References: 
1.Yuan S-M. Biomarkers of cerebral injury in cardiac surgery.pdf. Anadolu 
Kardiyol Derg. 2014;14(7):638-45. 
2. Pham N, Fazio V, Cucullo L, Teng Q, Biberthaler P, Bazarian JJ, et al. 
Extracranial sources of S100B do not af fect serum levels. PLoS One. 
2010;5(9):1-9. 
3. Steiner J, Schiltz K, Walter M, Wunderlich MT, Keilhof f G, Brisch R, et 
al. S100B serum levels are closely correlated with body mass index: an 
important caveat in neuropsychiatric research. Psychoneuroendocrinology. 
2010;35(2):321-4. 
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Anesthetic management of congenital adrenal hyperplasia 
in children - a case report 

Marques C.1, Araújo M.2, Sousa J.1, Trindade H.1, Fragata I.1

1Centro Hospitalar de Lisboa Central, Dept of Anaesthesiology, Lisboa, 
Por tugal, 2Centro Hospitalar do Por to, Dept of Anaesthesiology & Intensive 
Care, Por to, Por tugal

Background: Congenital adrenal hyperplasia (CAH) is an autosomal re-
cessive disorder associated with deficiencies in 21-,11-, or 17-hydroxylase 
(OHD). More than 90% of CAH is caused by 21OHD. Clinical manifestations 
are mainly due to adrenocortical insuf ficiency, hyperandrogenism and ad-
verse ef fects of glucocorticoids supplementation. Anesthetic management 
surrounds the complications of ACTH suppression due to steroid therapy, 
mainly hypertension, hyperglycemia, electrolyte abnormalities, adrenal and 
pituitary suppression and immune suppression.
Case report: 20 month old female with masculinization due to CAH second-
ary to 21OHD. Medicated with hydrocortisone and fludrocortisone since bir th. 
Proposed to elective reductive genitoplasty under general-epidural anesthe-
sia. Af ter the induction of the general anesthesia we placed an epidural lum-
bar catheter (liquid column method); ropivacaine 0.2% was used according to 
anesthetic needs. She followed the adrenal insuf ficiency protocol of our cen-
ter in the perioperative period, which consists in 2 mg/kg of hydrocortisone in 
the anesthetic induction and every 4 hours during surgery. 
In the first 24 post-operative hours, the dose is 20 mg of intravenous hydro-
cortisone every 6 hours, and the habitual dose is resumed in the second post-
operative day. 
Procedure lasted for 6 hours and 45 minutes. Vital parameters and glucose 
levels were stable. Successfully extubation on operating room at the end of 
the surgery followed by transfer to pediatric intensive care unit. Postoperative 
recovery was unevent ful. 
Multimodal analgesia with epidural ropivacaine 0.1% infusion for 48 hours was 
performed, with low pain scores.
Discussion: Steroid supplementation is crucial in perioperative period and 
was performed with an initial bolus of hydrocortisone 2mg/kg, repeated at 
each 4 hours, during all the procedure. Hemodynamic stability and good pain 
control were achieved during and af ter the procedure. Epidural analgesia 
contributed to this success.
References: 
Peds in review, 2009; 30; e49
CEACCP, 2005; Vol 5, nr 4, 122-126
Learning points: Children with CAH can be managed successfully during 
anesthesia af ter understanding the patophysiology of disease with proper his-
tory and perioperative steroid supplementation. Hemodynamic and metabolic 
stability, as well a good pain control are major concerns in the anesthetic 
management of this patients. 

05AP06-3
Perioperative hypoglycaemia in infants - is glucose monitoring 
necessary? 

Tobin N., Murphy B., Mannion S.
South Infirmary Victoria Universit y Hospital, Dept of Anaesthesiology, Cork, 
Ireland

Background and Goal of Study: In current clinical practice dextrose is of ten 
administered to paediatric patients without monitoring glucose levels.¹ With 
current fasting guidelines, children and infants should be at lower risk of suf-
fering a hypoglycaemic event.² Nevertheless because of traditional practice 
and a lack of recent data, anaesthesiologists still give dextrose containing 
solutions to infants and children during surgery to prevent hypoglycaemia. 
The aim of this study was to determine the glucose levels of healthy infants (1 
month up to 1 year) undergoing elective surgical procedures following current 
fasting guidelines.
Materials and methods: Following IRB approval, a retrospective review of 
the charts of all infants who underwent elective surgery involving general an-
aesthesia at South Infirmary Victoria University Hospital was performed. The 
charts were reviewed for a 38 month period and data collected included: ASA 
classification, duration of fasting, blood glucose levels and fluid administration.
Results and discussion: There were no cases of hypoglycaemia in 151 
healthy (ASA 1 & 2) infants. Fasting duration was greater than the recom-
mended guidelines in 37.09% of infants for clear fluids and 77.48% for solid 
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foods. 41 infants received routine dextrose containing solutions. There were 
3 cases of hyperglycaemia postoperatively. In 17.9% of cases blood glucose 
was not recorded at any time. No clinical signs of hypoglycaemia were noted.
Conclusion: Our data demonstrate that perioperative hypoglycaemia is un-
common in healthy infants, even if current fasting times are not adhered to. 
Greater education of parents is necessary to improve compliance with recom-
mended fasting times. The routine administration of dextrose containing solu-
tions is not recommended in these patients. These data suggest that routine 
monitoring of perioperative glucose may not be necessary in healthy infants 
undergoing elective surgical procedures.
References: 
1. Ayers J, Graves SA. Perioperative management of total paraenteral 
nutrition, glucose containing solutions, and intraoperative glucose monitoring 
in paediatric patients: a survey of clinical practice. Paed Anaesth 2001;11:41-
44.
2. American Society of Anesthesiologists. Practice guidelines for 
preoperative fasting and the use of pharmacologic agents to reduce the risk 
of pulmonary aspiration: application to healthy patients undergoing elective 
procedures. Anesthesiology 1999;90:896-905. 

05AP06-4
Pediatric mastocytosis and anesthesia: a three-case report 

Alvar E., Denis S., Pérez R., Reinoso F.
Hospital Universitario La Paz, Dept of Anaesthesiology, Madrid, Spain

Background: Mastocytosis is a disease with multiple variants where a patho-
logic increase of mast cell is present both in cutaneous and extracutaneous 
tissues, including gastrointestinal tract, spleen, liver, bone marrow and lym-
phoid tissues. Its prevalence is approximately one in 25000, and its clinical 
manifestations vary depending on the age of onset, disease variant (systemic 
vs cutaneous), severity and associated hematologic disorders. As a conse-
quence, patients suf fer gastroesophageal reflux, flushing, urticaria and hy-
potension. All patients are at risk for anaphylaxis during anesthesia, as drugs 
used may directly or indirectly degranulate mast cells[i].There is lit tle informa-
tion about the anesthetic management of pediatric mastocytosis.
Case report: We present three cases of children with mastocytosis we at-
tended to in less than a month: patients 1 and 3 were admit ted for urgent 
surgery and in both patients the desease was notified at the door of the oper-
ating room; patient 2 was admit ted for elective plastic surgery. Patients 1 and 
2 suf fered cutaneous mastocytosis; patient 3 was diagnosed of solitary mas-
tocytoma. None of them had ever had systemic complications. We applied 
the same pre-anesthetic protocol[ii] in all the patients (including corticoids, 
antihistamines and benzodiazepines) and none of them had any anesthetic 
complication.
Discussion: This protocol is designed for elective surgery, as it suggests to 
administer corticoids and antihistamines an hour before surgery, and benzo-
diazepines half an hour before surgery. This is not always possible in case 
of urgent surgery, especially when the disease is notified at the door of the 
operating room. We had two urgent cases where the premedication had to 
be administered just before anesthetic induction, but fortunately we did not 
have any complication. 
References: 
[i] Pediatric Mastocy tosis: Routine Anesthetic Management for a Complex 
Disease. Anesth Analg 2008;107:422-7.
[ii] Protocolos de tratamiento en las mastocitosis. REMA. ht tp://www.
mastocitosis.org/protocolos-de-tratamiento.html
Learning points: Although mastocytosis is a rare disease with a low inci-
dence, we have at tended three cases of its pediatric forms in less than a 
month. It is important for the anesthesiologist to know the management of this 
desease. Premedication with corticoids, antihistamines and benzodiazepines 
is key to prevent a histaminic release that can lead to an anaphylactic reaction 
in the operating room. 

05AP06-5
A child with Alagille’s syndrome to undergo an urgent 
procedure: wich are the key points for a well suceeded 
anaesthetic management? 

Davila B.1, Afonso A.L.2, Costa L.3, Sampaio C.3

1CHBV, Dept of Anaesthesiology, Aveiro, Por tugal, 2IPO, Dept of 
Anaesthesiology, Por to, Por tugal, 3Centro Hospitalar de São João, Dept of 
Anaesthesiology, Por to, Por tugal

Background: Alagille’s Syndrome (AS) is a rare and inherited disorder. We 
report the case of a patient with AS and an acute upper gastrointestinal haem-
orrhage.
Case report: A 6 year-old 20 kg female with AS presented to the emergency 
service with one-day history of hematemesis. Af ter evaluation was decided 
to make an exploration by the ORL team ( beacuse a recent history of Upper 
Arway infection) and later an upper esophagogastroduodenoscopy in an at-
tempt to find the location of the bleeding. She was asymptomatic, alert and 
oriented. The physical examination revealed she was pale with normal arte-
rial blood pressure and a taquicardia of 130 cpm. The cardiac, respiratory 
and central nervus system examination were unremarkable.The liver was en-
larged. Mallampati test was I. Laboratory test revealed: anemia with Hb 6,2gr.
dl, ,normal platelet count, liver function was normal as was seric Bilirubin.
Creatinin 1.08 Urea 0.6. PT 13,8/ APTT 32,6
She underwent blanced general anaeshtesia.Was induced with propofol and 
fentanyl Iv and mantained with sevoflurane and remifentanil. An endotraqueal 
tube was inserted af ter Cistaracurium 0,15mg/Kg. No bleeding was found in 
the upper arway. The upper gastrointestinal endoscopy revealed bleeding 
with clots formation in the gástric chamber. Argon-plasma was applied in two 
angioectasias. The procedure was performed without complications and the 
patient was transferred to pediatric ICU.
Discussion: The main clinical features of AS are chronic cholestasis, con-
genital heart disease, butter fly vertebrae, characteristic fácies and posterior 
embriotoxon. The Anesthesia plan should be based on: The careful preopera-
tive assesment of the airway and neck mobility. A ditailed physical examina-
tion.The choice of drugs should be careful and use those wich showed no 
changes in liver function.A muscular relaxante whose metabolism does not 
derectly depend on the kidney or liver is advisable in this situation.
Reference: 
Alagille syndrome and anesthesia management. Tulay S. Yildiz, Nurcan O. 
Yumuk, Duygu B, Mine S, Kamil T. Pediatric Anesthesia 2007 Vol: 17 (1) :91-92. 
Learning points: The anaesthetic teams faces the challenge to dealing with 
a not so common disese.With the need for an urgent intervention, the pa-
tient assesment was based on a detailed physical examination and laboratory 
test. There was a careful choosing of drugs and a concern for mantaining 
hemodynamic and hematological stability together with good control of body 
temperature. 

05AP06-6
Neuromuscular and idiopathic scoliosis patients - how do they 
dif fer? 

Mendes L., Moreira A., Leite D., Antunes M., Dias J.
Centro Hospitalar de São João, Dept of Anaesthesiology, Por to, Por tugal

Background and Goal of Study: Scoliosis surgery repair (SSR) has become 
a common procedure in both neuromuscular scoliosis (NMS) and idiopathic 
scoliosis (IS). This study aims to compare these two groups of pediatric popu-
lations and assess the incidence and impact of scoliosis etiology on patients’ 
outcome af ter SSR. 
Materials and methods: A retrospective review of children undergoing SSR 
in our tertiary university hospital from January 2012 to December 2014 was 
conducted. Reoperations were excluded. The analyzed parameters were: 
gender, age, weight percentile (WP), ASA physical status, cardiac and pulmo-
nary pathologies (CP and PP, respectively), preoperative Cobb angle, type of 
scoliosis, duration of surgery, number of fused levels, estimated blood losses 
(EBL), intraoperative vasopressor need, intraoperative transfusion, postopera-
tive hemoglobin value (PHb), duration of surgery, length of hospital stay, and 
postoperative complications (PC): neurologic, respiratory, hematologic and 
hemodynamic. Descriptive analysis was performed and Mann-Whitney, Chi-
square or Fisher’s exact test were used for comparisons. 
Results and discussion: From 99 patients 13 were excluded due to lacking 
data. From the 86 patients included, 32 (37%) had NMS. NMS patients were 
more frequently male (43.8% vs 18.5%, p=0.012). A WP<25 was more usual 
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in NMS patients (62.5% vs 14.8%), while a WP> 50 was most common among 
IS patients (21.9% vs 64.8%), p<0.001. CP and PP were significantly more 
frequent in NMS group (CP: 34.4% vs 5.6%, p=0.001; PP: 43.8% vs 7.4%, 
p<0.001). NMS patients presented higher ASA physical status (p<0.001) 
and exhibited significantly higher Cobb angles (p=0.001). NMS patients were 
significantly associated with EBL> 25% (68.8% vs 35.2%, p=0.003), intra-
operative transfusion (43.8% vs 11.1%, p=0.001) and duration of surgery> 
4h (40.6% vs 11.1%, p=0.001). NMS had significantly longer hospital stays 
(p<0.001). No dif ferences were found between groups concerning age, ex-
tent of the fusion, intraoperative vasopressor need, PHb and PC. 
Conclusion(s): NMS and IS patients were dif ferent both in pre- and peri-
operative parameters, mainly in weight percentile, comorbidities and Cobb 
angle, as well as in EBL, intraoperative transfusion and length of hospital stay. 
So, regarding the etiology of scoliosis, two distinct populations exist which will 
require a diverse perioperative care. It seems however that NMS patients have 
similar rates of postoperative complications. 

05AP06-7
Evolution of pulmonary function tests in children with complex 
congenital heart disease and scoliosis corrected by posterior 
approach 

Acevedo Bambaren I.A.1, Dominguez F.1, Burgos J.2, Martin J.1, 
Escontrela B.3

1Ramon y Cajal Hospital, Dept of Anaesthesiology & Intensive Care, Madrid, 
Spain, 2Ramon y Cajal Hospital, Traumatology Dept, Madrid, Spain, 3Cruces 
Universit y Hospital, Dept of Anaesthesiology & Intensive Care, Bilbao, Spain

Background and Goal of Study: The association between congenital heart 
disease and scoliosis is well studied. It is well known the relationship between 
spinal deformity and deterioration of lung function, which may stabilize af ter 
surgical correction.
The aim of this study is to determine the relationship between the degree of 
correction and the evolution of lung function tests at one and two years af ter 
corrective surgery in patients with congenital heart disease and scoliosis. We 
present this study as a continuation of a previously submit ted.
Materials and methods: We retrospectively reviewed the records of 29 
patients (19 female /10 male) with congenital heart disease which 9 were 
Tetralogy of Fallot, 8 univentricular hearts with Fontan, 3 with aortic coarcta-
tion, 4 ventricular septal defects, 1 truncus, 1 complete atrioventricular defect 
and 3 with aortic stenosis, all corrected before scoliosis surgery. 
All patients were surgically treated with segmental instrumentation by posterior 
procedures. Spinal cord monitoring and Transesophageal Echocardiography 
was used in all patients. Cobb, Pedriolle, spirometric values (preoperative 
(PRE), year and 2 years) and type of heart disease were compared with the 
Friedman test.
Results and discussion: Mean age was 17.3 years. Mean ejection fraction of 
the lef t ventricle (LVEF) was 57,6. American Society Anaesthesiologists score 
was III in 22 patients and IV in 7 and New York Heart Association score ranged 
was found between I and II. The PRE average Cobb was 65 and postopera-
tive (PO) was 18. The average degree of PRE kyphosis T5- T12 was 27.6 and 
22.5 at 2 years. Percentage values of Forced Vital Capacity (FVC) and Forced 
expiratory volume in the first second (FEV1) showed improvement, being not 
significant for FVC (p 0,06) and significant for FEV1 (p 0,004). The improve-
ment of FVE1/FVC was not significant. 10 patients had a PO spirometric pat-
tern consistent with moderate restriction, 15 with severe restriction, 2 a mixed 
pattern and 2 a pat tern consistent with normality. There was no relationship 
between type of heart disease and the spirometric improvement. 
Conclusion: There was no relationship between the type of heart disease 
and the evolution of spirometric tests. The spirometric impairment at 1 year 
could appear to be due to surgery, subsequently improved at 2 years. 

05AP06-8
A Comparison of intrathecal diamorphine with systemic 
analgesia following adolescent idiopathic scoliosis surgery 

Krishnan R., Ng T., Brinkler R., Vijayaraghavan R.
Royal National Or thopaedic Hospital, Dept of Anaesthesiology & Intensive 
Care, Stanmore, United Kingdom

Background and Goal of Study: Scoliosis surgery can result in severe post-
operative pain. The current standard of post-operative pain management con-
sists of opioid-based patient controlled analgesia. To achieve satisfactory pain 
control, high doses of opioids are administered, resulting in adverse ef fects 
such as nausea and vomiting, constipation, pruritus and respiratory depres-
sion.
Recently, alternative methods of delivering analgesia have been studied. 
Intrathecal morphine following spinal surgery is associated with an increased 
incidence of late respiratory depression. There are currently no studies that 
compare intrathecal diamorphine with systemic methods of analgesia follow-
ing scoliosis surgery. The aim of our study is to compare the safety and ef-
ficacy of spinal diamorphine with systemic analgesia in patients undergoing 
adolescent idiopathic scoliosis surgery.
Materials and methods: This was a retrospective comparative observational 
study. Data collection was performed via a review of patient notes. Children 
under 18 years of age with adolescent idiopathic scoliosis undergoing single 
stage posterior fusion performed by two surgeons were included. The anaes-
thetist injected spinal diamorphine with the patient under general anaesthesia 
prior to the surgical incision. Data collected included: patient demographics, 
perioperative analgesic requirements and pain scores in recovery and for up 
to 48 hours postoperatively, estimated blood loss (EBL), side ef fects, critical 
care and hospital length of stay, indicators of gastrointestinal function (post-
operative number of days needed to establish oral intake and bowel opening). 
Statistical analysis was performed using a standard t-test.
Results and discussion: 60 children were included in the study with 30 hav-
ing spinal diamorphine and 30 having no spinal diamorphine. Patients in the 
diamorphine had less opioid consumption and less pain scores in the recov-
ery and for up to 48 hours af ter surgery. One patient in the spinal diamorphine 
had respiratory depression and was managed with naloxone boluses without 
airway intervention.
Conclusion(s): Spinal diamorphine provides better analgesia than conven-
tional methods following scoliosis surgery. Future dose dependent studies are 
needed to find out the optimum dose of intrathecal diamorphine which would 
maximise the benefits without increase in side ef fects.

05AP06-9
Anesthesia in patients of aromatic L-amino acid decarboxylase 
(AADC) deficiency for MRI scan and stereotactic surgery 

Li Y.-T.1, Fan S.-Z.1, Lee N.-C.2, Shih P.-Y.1

1National Taiwan Universit y Hospital, Dept of Anaesthesiology, Taipei, Taiwan, 
Republic of China, 2National Taiwan Universit y Hospital, Dept of Pediatrics 
and Medical Genetics, Taipei, Taiwan, Republic of China

Background: Aromatic l-amino acid decarboxylase (AADC) deficiency is a 
rare autosomal recessive disorder. The AADC enzyme plays an important 
role in the synthesis of monoamine neurotransmit ter like dopamine and se-
rotonin. Lack of the AADC enzyme would lead to reduced concentration of 
biogenic amines and metabolites in cerebrospinal fluid and result in auto-
nomic dysfunction and movement disorder with symptoms such as oculogy-
ric crises, limb dystonia, neurologic dysfunction and impaired movements. 
Hemodynamic instability, poor thermoregulation, and hypoglycemia due to 
AADC may seriously influence anesthetic managements.
Case report: Eight patients with AADC deficiency were enrolled in the study. 
All patients were older than 24 months and indicated for stereotactic surgery. 
They received general anesthesia (GA) for both MRI scan and stereotactic 
surgery within a week interval. All patients tolerated GA without complica-
tions. The average duration for MRI scan was 93 minutes, and 521 minutes for 
stereotactic surgery. During the MRI scan, only 1 patient received vasoactive 
agent once, and the hemodynamics were stable in other patients. Extubation 
were performed right af ter the procedure, and all patients were sent to in-
tensive care units (ICU) for further observation. No respiratory complications 
were noted throughout the ICU stay. For the stereotactic surgery, 4 patients 
needed inotropic support. During the surgery, neither hypoglycemia nor 
hypo- or hyperthermia were detected. All patients were sent to ICU for post-
operative care, and extubation were performed smoothly.
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Discussion: Due to reduced concentration of catecholamine and intact para-
sympathetic activity, anesthetic management in AADC deficiency patients is 
challenging. In our case series, hemodynamics of AADC deficiency patients 
are stable during GA for minor procedure such as MRI scan. However, in 
major surgeries, inotropic or vasoactive support may be necessary. Our study 
shows that GA can be conducted safely in AADC deficiency patients with ad-
equate monitoring.
Learning points: 
1. For AADC deficiency patients, anesthetic management is a big challenge 
due to autonomic dysfunction and movement disorder.
2. Inotropic or vasoactive agents might be needed in some AADC deficiency 
patients for major surgery.
3. With adequate monitoring, general anesthesia can be conducted safely in 
AADC deficiency patients.

05AP06-10
Anaesthesia and outcomes following neonatal congenital 
diaphragmatic hernia (CDH) repair 

Goonasekera C.1, Ali K.2, Sasidharan L.3, Mathew M.1, Davenport M.4, 
Greenough A.3

1Kings College Hospital NHS Trust, Dept of Anaesthesiology, London, United 
Kingdom, 2King’s College Hospital, Paediatrics, London, United Kingdom, 
3Kings College Hospital NHS Trust, Paediatrics, London, United Kingdom, 
4Kings College Hospital NHS Trust, Dept of Surgery, London, United Kingdom

Background: Mortality following surgical correction of neonatal CDH remains 
significant. Volume overload, transfusion related lung injury, baro-trauma, ox-
ygen toxicity and duration of anaesthesia are anaesthetic factors postulated 
to af fect outcome, as is treatment with the foetal endotracheal occlusion pro-
cedure (FETO). We reviewed the experience of a single centre over a six-year 
period.
Materials and methods: Records of neonates with lef t sided CDH undergo-
ing first surgical repair between 2009 - 2015 were reviewed. Right sided CDH 
and major congenital anomalies were excluded. The day 1 best oxygenation 
index (OIBEST), and OI just before surgery (OIPRE) and at 1, 6, 12, and 24 hours 
af ter surgery (OI1HR, OI6HR, OI12HR, OI24HR) were calculated. 
Results and discussion: 37 neonates, were studied [22 male, mean gesta-
tion (SD) 36.6 (2.8) weeks]. Of these, 20 (54.1%) had an antenatal FETO. 6 
died. The relative risk of death for the FETO vs. non-FETO treated babies 
was 4.24. 
The change in lung oxygenation index, delta OI, was calculated subtracting 
OIPRE from post-operative OI at 4 time intervals. OI1HR, OI6HR, OI12HR, and OI24HR 
were independently predictive of death with ROC AUC values of 0.811, 0.795, 
0.773 and 0.970 respectively. Neither the OIBEST, nor OIPRE was predictive of 
death. OI24HR best correlated with poor survival. Volume of crystalloid and col-
loid given during anaesthesia standardised to body weight and duration of 
anaesthetic did not correlate with the change in oxygenation index i.e. Delta 
OI24HR [mean (SD) 1.62 (5.03)]. Delta OI24HR also did not correlate with peak 
end expiratory pressure (PEEP), peak inspiratory pressure, respiratory rate 
(RR) per min, arterial oxygen pressure or duration of anaesthesia. The (an-
aesthesia/surgery) case duration was also not significantly dif ferent between 
survivors and non-survivors. 

For patients receiving blood transfusion, FFP or gelofusine during surgery, the 
relative risk of death was 2.21, 0.73, 0.27 respectively. None received platelets. 
The Delta OI24HR did not correlate with the volume of blood transfused.
Conclusion(s): Amongst the anaesthetic factors studied, only blood transfu-
sion during surgery irrespective of the volume given was linked to a 2-fold 
increase in risk of death. Other factors related to poorer outcome included 
poorer OI24HR , and FETO treatment. Whether these associations are causative 
or markers of disease severity remains to be demonstrated. 

05AP06-11
Anaesthetic management of a patient with myofibrillar 
myopathy and Stickler syndrome for scoliosis surgery 

Sifontes K.1, Troncoso P.2, Stanciu O.3

1Hospital General de Segovia, Dept of Anaesthesiology, Segovia, Spain, 
2Hospital Infantil Universitario Niño Jesús, Dept of Anaesthesiology, Madrid, 
Spain, 3Fundación Jiménez Díaz, Dept of Anaesthesiology, Madrid, Spain

Myofibrillar myopathy (MFM) is a rare genetic disorder and impacts cardiac, 
skeletal, and smooth muscles. This condition also has have susceptibility for 
malignant hyperthermia (MH) and rhabdomyolysis.1,2 Stickler Syndrome (SS) 
is a systemic disorder that af fects primarily joints, eyes and ears. The com-
bination of these pathologies makes for a complex anesthetic management. 
Case report: 14-year-old patient with severe scoliosis for surgical correction. 
Medical history: MFM; SS suspicion; restrictive lung disease; severe aortic 
dilatation and regurgitation; pectus excavatum. There was no dif ficulty secur-
ing the airway. The patient presented supraventricular tachycardia during the 
surgery that resolved af ter an esmolol bolus. Af ter eight hours of surgery, the 
patient was lef t at intensive care unit. Two hours later, she was extubated but 
required Noninvasive ventilation due to respiratory acidosis.
Discussion: SS and MFM have specific implications. Airway management 
was cautiously planned. She had previous clef t palate correction and cervi-
cal arthrodesis, but deep inhalational induction was not an option because 
of MFM. Prone position is associated with a potential for decreased cardiac 
output, while the presence of pectus excavatum added the possibility of direct 
external compression of cardiac chambers. Dependent areas were protected. 
This is vital in SS because of a higher risk of lesion due to joint hypermobil-
ity. Positioning of the face and eyes is also very important; due to the risk of 
retinal detachment.2 Strategy to prevent blood loss include tranexamic acid 
and intraoperative cell salvage machine. Monitoring temperature, ETCO2, and 
neuromuscular blockade are mandatory in MFM because of MH susceptibility 
2. A trigger free anaesthetic is indicated1,2. Use of propofol appears to be safe 
in this disease1. 
References: 
1) Latham, G. J, Anesthetic considerations in myofibrillar myopathy. Pediatric 
Anesthesia 2015;25:231-8. 
2) Peter S. Stickler Syndrome: Clinical characteristics and diagnostics criteria. 
Am.J.Med.Genet A. 2005;138:199- 207. 
Learning points: SS is characterized by facial abnormalities, ocular and joint 
problems. Airway management should be planned and pay special at tention 
to padding and positioning. MFM is a rare myopathy. Multiple anesthetic con-
siderations exist, including cardiomyopathy, restrictive lung disease, airway 
obstruction, and positioning dif ficulties in the presence of muscle contrac-
tures.1,2. 
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05AP07-1
Postoperative analgesic requirement in pediatric patients 
undergoing groin surgery according the type of anesthesia: 
combined vs general 

Gil Bona J., Guerrero Pardos L.M., Martínez Ubieto J., Muñoz Rodríguez L., 
Pascual Bellosta A., Ortega Lucea S.
Miguel Servet Universit y Hospital, Dept of Anaesthesiology, Zaragoza, Spain

Background and Goal of Study: Analyze the postoperative analgesic re-
quirement in pediatric patients according they were subjected to a combined 
anaesthetic technique (General + ilioinguinal-iliohypogastric nerve block ul-
trasound) or to a general anesthesia
Materials and methods: We performed a prospective study over pediatric 
surgical patients during 2014. 100 children between 2 and 9 years undergo-
ing elective groin surgery (cryptorchidism, inguinal hernia repair, and hydro-
cele) were entered into the study. 50 under a combined anaesthetic technique 
(cryptorchidism-33, inguinal hernia repair-15, and hydrocele -2) and 50 under 
a general anesthesia (cryptorchidism-35, inguinal hernia repair-15, and hy-
drocele-2). There were no statistically significant dif ferences between groups.
A comparative analysis evaluating Pre, intra, and post-operative data accord-
ing the anesthetic technique was made.
To correlate dif ferent variables we used the chi square of Pearson for indepen-
dent variables and Kruskal-Wallis test for continuous variables. Significance 
at p<0.05
Results and discussion: 

DATA NERVE BLOCK 
DONE

NO NERVE 
BLOCK

SIGNIFICATION
(P=)

PREOPERATIVE    

Middle Age 4.74 years 4.86 years 0.83

Middleweight 20.74 Kg 21.43 Kg 0.8

Heart Rate 99.1 81.8 0.54

Middle Systolic blood pressure 101.88 104.9 0.86

INTRAOPERATIVE    

Middle Systolic blood pressure 
post-Incision 90.6 92.6 0.6

Heart rate post-incision 98.6 99.5 0.8

Middle surgery time 30 min. 29.5 min 0.8

[Pre and intraoperative data]

DATA NERVE BLOCK 
DONE

NO NERVE 
BLOCK

SIGNIFICATION
(P=)

Recovery Time 11.9 min 20.27 min <0.05

WONG VISUAL SCALE=0    

1H af ter surgery >80% <18% <0.05

2H af ter surgery 94% 42% <0.05

4H af ter surgery 100% 68.5% <0.05

Discharge 96% 56% <0.05

NEED FOR RESCUE ANALGESIC    

Into the first 4H 0 35 <0.05

Middle number of rescues 0 1.14 <0.05

[Postoperative data]

Conclusion(s): Patients anesthetized by a combined technique (General + 
ilioinguinal-iliohypogastric block) had significantly less postoperative pain and 
required less analgesic rescue than those subjected only to a general anes-
thesia. 

05AP07-2
Hospital Stay in pediatric patients undergoing groin surgery 
according the type of anesthesia: combined vs general 

Ortega Lucea S., Pascual Bellosta A., Gil Bona J., Guerrero Pardos L.M., 
Muñoz Rodríguez L., Martínez Ubieto J.
Miguel Servet Universit y Hospital, Dept of Anaesthesiology, Zaragoza, Spain

Background and Goal of Study: Analyze the hospital stay in pediatric pa-
tients according they were subjected to a combined anaesthetic technique 
(General + ilioinguinal-iliohypogastric nerve block ultrasound) or to a general 
anesthesia
Materials and methods: We performed a prospective study over pediatric 
surgical patients during 2014. 100 children between 2 and 9 years undergo-
ing outpatient elective surgery in the groin (cryptorchidism, inguinal hernia 
repair, and hydrocele) were entered into the study. 50 under a combined an-
aesthetic technique (cryptorchidism-33, inguinal hernia repair-15, and hydro-
cele -2) and 50 under a general anesthesia (cryptorchidism-35, inguinal hernia 
repair-15, and hydrocele-2). There were no statistically significant dif ferences 
between groups.
A comparative analysis evaluating Pre, intra, and post-operative data accord-
ing the anesthetic technique was made.
To correlate dif ferent variables we used the chi square of Pearson for indepen-
dent variables and Kruskal-Wallis test for continuous variables. Significance 
at p<0.05.
Results and discussion: 

DATA NERVE BLOCK 
DONE

NO NERVE 
BLOCK

SIGNIFICATION
(P=)

PREOPERATIVE    

Middle Age 4.74 years 4.86 years >0.05

Middleweight 20.74 Kg 21.43 Kg >0.05

Premature Bir th 2 cases 2 cases >0.05

INTRAOPERATIVE    

Middle surgery time 30 min. 29.5 min >0.05

Intraoperative Complications 0 0 >0.05

[Pre and intraoperative data]

[Stay in Recovery room]

The average time in the recovery room was 11.9 minutes when a nerve block 
was made and 20.27 minutes if no nerve block (p<0.05). 
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[Hospital Stay according the t ype of anesthesia]

Mean hospital stay was of 3.37H if a nerve block was made, and of 4.58H if 
was not done (p<0.05).
Conclusion(s): Performing a ilioinguinal-iliohypogastric block in pediatric pa-
tients undergoing groin surgery significantly decreases the stay in the recov-
ery room and hospital stay. 

05AP07-3
Sevoflurane usage during automated low flow anesthesia in 
children with the FLOW-i’s AGC 

D’Hondt M.1, Caret te R.1, Foubert L.1, Vercauteren M.2, Hendrickx J.1

1OLV Hospital, Dept of Anaesthesiology, Aalst, Belgium, 2Antwerp Universit y 
Hospital, Dept of Anaesthesiology, Edegem, Belgium

Introduction: Low flow anesthesia has been slow in finding its way into paedi-
atric anesthesia, with no reports on fresh gas flows (FGF) well below 1 L/min. 
Recently, the FLOW-i’s automated low flow feature (AGC) was introduced in 
our practice (Maquet, Solna, Sweden). AGC exponentially reduces FGF to 300 
mL/min [1]. We retrospectively analyzed FGF and sevoflurane usage (Vsevo) 
with AGC in children undergoing circumcision.
Methods: Af ter IRB approval, we reviewed routinely collected RUGloop files 
of paediatric patients (pts) who had undergone circumcision (by the same 
surgeon) in November 2015 with the FLOW-i. These files contain monitoring 
and machine data, sampled every 5 s. Anesthesia was always induced by 
facemask, starting with 8% sevoflurane in a high O2/N2O FGF using the circle 
system with an HME filter and 4 cmH2O of pressure support ventilation (PSV). 
Af ter obtaining IV access and laryngeal mask (LMA) placement, PSV was con-
tinued (5 - 6 cmH2O), and AGC started af ter the target inspired O2 % (FIO2) 
and target end-expired (FA) sevo % had been entered. Data retrieved were pt 
demographics, FGF, Vsevo, AGC target FIO2 and FAsevo, and the resulting 
FIO2, FAsevo, FAN2O, and age adjusted MAC (minimum alveolar concentration). 
Data are presented as median (quartile).
Results: Fig 1 & 2. Data from 8 pts were retrieved. Age was 2.8 (1.5 - 4.3) 
years, weight was 16.5 (15.0 - 17.5) kg. AGC target set tings were 37.5 (35 - 
40)% for FIO2 and 2.2 (2.2-2.8)% for FAsevo.
Discussion: Modern technology can bring low flow anesthesia within the 
realm of routine paediatric anesthesia practice: during maintenance, AGC 
decreases FGF to 300 mL/min in paediatric pts during PSV via a LMA, unless 
respiratory rate increases above 25/min.
Reference: 
1. Caret te R. J Clin Monit Comput. 14/6/2015, pp 1-6. PMID: 26072157

[Figure 1. Fresh gas flows (FGF, upper panes) and sevoflurane usage (Vsevo, mL 
liquid, lower panes) during mask induction (lef t panes) and maintenance with AGC 
(right panes). Note dif ferent time and FGF scales between panes. Thick red line 
= median, thin black lines = individual patient data. Arrows right upper pane: AGC 
stops (FGF is increased) if RR (respiratory rate) > 25/min]

[Figure 2. End-expired sevo % (FAsevo, red) or MAC (black) both in upper panes) 
and FAN2O) (blue) or inspired O2% (F1O2, green) (both in lower panes) during mask 
induction (lef t panes) andmaintenance with AGC (right panes). Note dif ferent 
scales between panes. Thick line = median, thin lines = individual patient data. 
↓ = target FAsevo reset]

05AP07-4
Gastric carbon dioxide concentration following bag and mask 
ventilation in children 

Critchley L., Zhang J.
Chinese Universit y of Hong Kong, Dept of Anaesthesiology & Intensive Care, 
Shatin, Hong Kong

Background and Goals of Study: Unrecognized placement of an endotra-
cheal tube (ETT) in the oesophagus is a potentially life threatening complica-
tion of tracheal intubation. Correct ETT position is confirmed by presence of 
carbon dioxide (CO2) in exhaled gas. Following bag-mask ventilation in chil-
dren a high and deceptive level of end tidal (ET) CO2 can be present in the 
expired gas following inadvertent oeosophageal intubation. We sampled gas-
tric gas CO2 levels in anaesthetized children following bag-mask ventilation at 
induction to demonstrate this possibility.
Materials and methods: Twenty-one children were recruited. Anaesthesia 
was induced and child bag-mask ventilated using a Jackson-Rees T-piece 
circuit. Intravenous lines were inserted and the trachea intubated. The air-
way management provider was usually a resident supervised by senior. Af ter 
securing the airway mechanical ventilation was started and a size 10 suc-
tion catheter was passed into the stomach via mouth. The ETCO2 monitoring 
line was disconnected and at tached to the open end of the suction catheter. 
Gastric gas was sampled for 10-seconds and displayed. The level of gastric 
CO2 was measured from the ETCO2 trace.
Results and discussion: Median (range) age was 14(0-60) months, and 
weight was 9(3-25) kg. Children were bag-mask ventilated for 4(1-20) minutes 
with fresh gas flow rate of 6(3-18) L/min. Gastric gas could be sampled in all 
cases. The mean (range) level of gastric CO2 detected was 29 (12-52) mmHg. 
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The child with highest level of gastric CO2 was bag-mask ventilated for 10 
minutes.
Significant levels of CO2 are found in the stomach following bag- mask ventila-
tion in young children. These levels are suf ficiently high to cause confusion 
when using the ETCO2 trace as evidence of successful tracheal intubation. 
Holding a face mask and ventilating using a Jackson-Rees circuit can result 
alveolar gas rich in CO2 entering the stomach. Presence of volatile agent in the 
gas was also consistence with an alveolar origin. The longer and more dif ficult 
the period of manual ventilation the greater the amount that accumulates.
Conclusion: Significant amounts of CO2 of ten in excess of 30 mmHg may be 
initially detected following oesophageal intubation in children as a result of 
bag-mask ventilation. Therefore presence of CO2 to confirm correct ETT posi-
tion is not totally reliable in children and the ETCO2 trace should be confirmed 
over several ventilator cycles. 

05AP07-6
Choice of anesthetic agents for pediatric anesthesia: 
a Belgian survey of current practice 

Neuts A.1, Ory J.-P.1, Van de Velde M.2, Dubois J.1, Jamaer L.1, Stessel B.1

1Jessa Hospital, Dept of Anaesthesiology, Hasselt, Belgium, 2Universit y 
Hospital Leuven, Dept of Anaesthesiology, Leuven, Belgium

Background and Goal of Study: A combination of sevoflurane and nitrous 
oxygen (N20) is widely used in pediatric practice. An intravenous (IV) access 
is not required prior to induction, the second gas ef fect facilitates induction 
and both are the least irritating volatile agents. Currently, the use of N20 is 
under debate and during recovery from sevoflurane anesthesia emergence 
agitation may occur.(1) Therefore, the purpose of this survey was to investi-
gate choice of anesthesia for children in Belgian hospitals. Furthermore we 
analysed if use of N20 is lower in academic hospitals. 
Materials and methods: In May 2015, the chairman of all 94 departments 
of anesthesia in Belgium were asked to participate in an online survey. Non-
responders were reminded weekly (4 times) and contacted one last time by 
post. Descriptive statistics were used to summarize numeric responses. 
A chi-square test for independence was used to test for possible association 
between use of N20 or air and type of hospital.
Results and discussion: During the period May - Oct 2015, 70 departments 
responded (74,5%). Anesthesia in children under 1 year old was performed in 
68 of 70 responding hospitals and above 
1 year old in all responding hospitals. IV induction is the standard in 1 hospital 
for children under 
4 years old and in 11 hospitals for children over 4 years old (15%). For main-
tenance, all hospitals used inhalational agents. Use of N20 was highest during 
induction (34, 39 and 33 hospitals for respectively children aged <1 yr, 1 - 4 
yr and >4 yr) and dropped during maintenance (respectively 27, 32 and 32 
hospitals). N20 was used in only 2 of 7 responding academic hospitals (28%) 
and in 37 of 64 general hospitals (57%). However, at a significance level of α = 
.1 no association could be shown: X2 = 2.476 (N = 71), p = .115.
Conclusion: Inhalational induction and maintenance of anesthesia is still stan-
dard practice in Belgian pediatric anesthesia. However, to induce anesthesia, 
15% of responding hospitals choose an IV agent in children above 4 years old. 
Use of N20 is highest during induction and in patients between 1 and 4 years 
old. Furthermore, N20 is used in only 28% of academic hospitals versus 57% 
of general hospitals. However, no statistical significance could be shown due 
to the small number of academic hospitals.
References: 
1. Costi D, et al. Ef fects of sevoflurane versus other general anaesthesia on 
emergence agitation in children. The Cochrane Database Syst Rev. 2014 Sep 
12;9:CD007084 

05AP07-7
Sedation for paediatric magnetic resonance imaging using 
propofol with or without ketamine at induction - a prospective 
randomized double blinded study 

Buehler K.P.1, Makki M.2, O`Gorman R.L.2, Kellenberger C.2, Weiss M.1, 
Schmitz A.1

1Universit y Children Hospital Zurich, Children’s Research Center, Depar tment 
of Anaesthesiology, Zurich, Switzerland, 2Universit y Children Hospital 
Zurich, Depar tment of Radiology and Children’s Research Center, Zurich, 
Switzerland

Introduction: Deep sedation using propofol has become a standard tech-
nique in children.This study aims to compare the clinical ef fects of adding 
ketamine at induction prior to propofol infusion in children undergoing elective 
magnetic resonance imaging (MRI) in a prospective double-blinded random-
ized trial. 
Methods: Af ter obtaining approval from the independent ethics commit tee, 
children aged from 3 months to 10 years scheduled as outpatients for elec-
tive MRI in deep sedation were included. Exclusion criteria were painful pro-
cedures during the same sedation and the need for tracheal intubation or 
ventilator support. Children were randomized into 2 groups, receiving either 
1 mg/kg ketamine at induction, starting propofol infusion at a rate of 5 mg/kg/
min (Group KP) or starting propofol infusion at a rate of 10 mg/kg/min without 
ketamine (Group P). Sevoflurane inhalation or intravenous propofol boluses 
were used at induction. Quality of induction, quality of immobilization dur-
ing MRI, quality and time to full recovery (Adrete score = 10), postoperative 
nausea and vomiting (PONV), emergence delirium using the PAED score, vital 
sign parameters from the electronic patient data management system and 
behavioural changes using the posthospitalization behavioural questionnaire 
(PHBQ) at day 7, 14 and 28 af ter sedation were evaluated. Patients and par-
ents as well as anaesthetists, MRI and post-sedation personnel involved were 
blinded. Data given as median (range). 
Results: In total, 347 children aged 45(3-132) month, ASA I,II or III(141/188/18), 
weighing 15.6 (5.3-54) kg were included. The KP group showed significantly 
shorter recovery time (38 (22-65) vs. 54 (37-77) min,p <0.001), bet ter qual-
ity of induction, wake up behaviour and better cardiopulmonary stability but 
higher incidence of movement during imaging, predominantly af ter 45 min 
sedation time(14 vs.33), and PONV(0 vs.4). There were no significant dif fer-
ences in respiratory side ef fects, cardiovascular compromise, emergence de-
lirium or behavioural changes until day 28 days between both groups. 
Conclusion: Both sedation concepts proved reliable with few adverse events. 
Additional ketamine at induction showed advantages at induction and during 
recovery. However, movement disturbing MRI acquisition was more frequent. 
In clinical practice, however, adapting the propofol infusion rate can prevent 
movement during prolonged MRI examinations. PONV, although a rare com-
plication, occurred more of ten af ter ketamine. 

05AP07-8
Sedation as a unique technique for magnetic resonance 
imaging (MRI) in infants: is it possible? 

Esquenazi Najman I.1, Duarte Pimentel P.2, Oriá Soares Kerbage N.2, 
Soriano de Araujo C.2, Moreira Petri F.2, Pinho Mendes Pereira A.C.2

1National Cancer Institute, Dept of Anaesthesiology & Intensive Care, Rio de 
Janeiro, Brazil, 2National Cancer Institute, Dept of Anaesthesiology, Rio de 
Janeiro, Brazil

Background: General anesthesia (GA) is the technique of choice for MRI in 
children, which is a frequent diagnostic step to define cancer staging and 
treatment options. Upper respiratory tract infection (URI) is a condition that 
generally postpones exams under general anesthesia, since complications 
such as laringospasm can occur. MRI procedures are usually performed out-
side operating room environment. Sedation seems to be a good and safe 
alternative for such cases. 
Case report: A three-year-old, 15kg child diagnosed with retinoblastoma was 
submit ted to preoperative skull and orbit MRI. Pre anesthetic evaluation re-
vealed URI, which would prevent the procedure. As the exam could not be 
delayed, anesthesia was performed solely with sedation. It started with oral 
Midazolam 0.5mg/Kg as premedication 30 minutes prior to MRI execution. 
Clonidine 3µg/Kg was injected intravenous (IV), immediately af ter obtaining 
the venous access. The child fell asleep. While positioning and monitoring the 
child with capnography, pulse oximetry and blood pressure, a slight awaken-
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ing was noticed. Then, propofol 1mg/kg plus lidocaine 1mg/kg were IV inject-
ed. This amount was enough to improve sedation and to ensure that the child 
would breath spontaneously, allowing procedure execution. Oxygen satura-
tion remained 100%, avoiding airway manipulation. The MRI exam lasted 30 
minutes and the child immediately woke up by injecting Flumazenil 30µ/kg IV. 
No complications were observed. 
Discussion: Despite the apparent advantage of GA for MRI scanning, as it 
works independent of a child’s ability to cooperate, inducing GA in MRI re-
quires a fully equipped anesthesia workstation in order to guarantee patient 
safety (1). Concerning children and MRI, the management of the child with 
URI is directed at minimizing secretions and avoiding stimulation of a poten-
tially sensitive airway. Considering the noise and tube narrowness, goals of 
sedation for MRI include anxiety control, minimization of psychological trauma 
and optimization of amnesia, with minimal ventilatory impairment, which is a 
challenge in infants (1).
Reference:
 1. Schulte-Uentrop L, Goepfert MS. Anaesthesia or sedation for MRI in 
children. Curr Opin Anaesthesiol.23:513-7.
Learning points: We aimed to call at tention for the possibility of performing 
MRI under safe sedation without airway manipulation in infants. 

05AP07-9
Perception of surrogate consent for clinical research among 
relatives of children undergoing surgical procedures in a 
tertiary care university hospital in Egypt 

Nassar H., Gamil M., Nabil S., Hazem A.
Cairo Universit y, Dept of Anaesthesiology & Intensive Care, Cairo, Egypt

Background and Goal of Study: Recruitment of children undergoing surgi-
cal procedures is essential for medical research without violating their legal 
rights. This protection is established by proxy consent. Lit tle is known about 
at titudes among children relatives towards surrogate consent in our country. 
This study was designed to measure perception and willingness to provide 
surrogate consent for clinical medical research among children relatives in 
our hospital and to assess possible factors that influence their at titudes.
Materials and methods: This cross-sectional study was conducted in Cairo 
University pediatric hospital from January to March 2015.Participants were 
first degree relatives of children scheduled for surgical procedures. A three 
parts questionnaire was used for data collection. Sociodemographic data 
were obtained first. The second part tested the general perception towards 
medical research by aid of a 5 items “Research Attitudes Questionnaire” 
(RAQ); each item was a 5 points scale (1.strongly agree, 2.agree, 3.neutral, 
4.disagree, 5.strongly disagree) giving a possible score from 5 to 25; the 
lower the score the better the favorability. The third part was 2 hypothetical 
scenarios (a blood draw study and a drug trial).
Results and discussion: 250 participants (18- 49 years) were enrolled in this 
study, 205 mothers(82%), 45 fathers(18%);111(44.4%) were uneducated and 
139(55.6%) were educated with dif ferent levels. General perception towards 
medical research was favorable with a mean score 12.3 (1.4). Relatives were 
two times more likely to agree about participation of their children in the hy-
pothetical blood draw study (122;48.8% accept versus 50;20% disagree) as 
they perceived it as low risk, compared to the drug trial (52;20.8% accept 
versus 142;56.8% disagree) which they perceived as high risk. Participants 
with secondary school (or lower) education were 4 times more likely to refuse 
recruitment of their child in a drug trial compared to diploma or master(OR 
4.2, P 0.02). There were no associations between person’s own view about 
surrogate consent and age or gender.
Conclusion(s): Level of perception of the importance of clinical research was 
high among our children relatives but the majority of them refused participa-
tion of their children in invasive clinical trials. Level of education and risk de-
gree were the main factors in our survey influencing children relatives’ agree-
ment to participate in a clinical research. 

05AP07-10
Pediatric anesthesia outside of the operating room: a survey 
of current practice in Belgian hospitals 

Eyckmans J.1, Stessel B.1, Vande Velde M.2, Dubois J.1, Jamaer L.1, Ory J.-P.1

1Jessa Hospital, Dept of Anaesthesiology, Hasselt, Belgium, 2Universit y 
Hospital Leuven, Dept of Anaesthesiology, Leuven, Belgium

Background and Goal of Study: Anesthesia for gastro-intestinal, radiologi-
cal and other procedures outside of the operating room for pediatric patients 
are a fast growing division of medical service. However, there is a growing 
concern that general anesthetics may cause neurotoxic changes in the de-
veloping brain that lead to adverse neurodevelopmental outcomes later in 
life. Moreover, occupational exposure to waste anesthetic gases (WAG’s) has 
been associated with a broad spectrum of adverse health outcomes, ranging 
from parkinson’s disease to teratogenicity and congenital anomalies. Thus, 
we conducted a survey of the current use of intravenous and volatile anesthet-
ics and gas scavenging systems outside of the operating room for pediatric 
anesthesia in Belgian hospitals. 
Methods: In May 2015, the chairmen of all 94 departments of anesthesia in 
Belgium were invited by email to participate in the present survey. Reminders 
were sent to non-responders weekly (4 times). The remaining non-responders 
were contacted one last time by post with a writ ten questionnaire identical 
to the online survey. Descriptive statistics were used to summarize numeric 
responses. 
Results and discussion: During the period May 2015 - October 2015, re-
sponses were received from 71 departments (response rate 75,5%). 
Procedures under general anesthesia in pediatric patients outside of the op-
erating room are performed in 43 responding hospitals (60,5%). Volatile an-
esthetics (sevoflurane and/or N20) were used outside of the operating room 
in 33 responding hospitals (46,5%). Gas scavenging systems connected to 
the breathing system outside of the operating room were only available in 6 
of these hospitals (18%). In 46 hospitals (65%), nitrous oxide/oxygen sedation 
is utilized by non-anesthesiologists. In only 5 hospitals (11%), these gas mix-
tures are definitely administered with a gas scavenging system connected to 
the breathing system. In 8 hospitals (17,5%), data are missing and in 33 hos-
pitals (71,5%), these gas mixtures are not administered with a gas scavenging 
system connected to the breathing system. 
Conclusion: Apparently, pediatric procedures under general anesthesia are 
also in Belgium increasingly performed outside of the operating room. More 
importantly, occupational exposure to waste anesthetic gases (WAG’s) out-
side of the operating room is a huge health risk in Belgian hospitals. 

05AP07-11
Effects of isoflurane on the expression of NR2B during the 
growth and development of the rat brain 

Luo Y.
Rui Hospital/Shanghai Jiaotong Universit y School of medicine, Dept of 
Anaesthesiology & Pain Medicine, Shanghai, China

Background and Goal of Study: The present study was designed to evaluate 
the ef fects of isoflurane on the expression of N-methyl-d-aspartate receptor 
subtype 2B (NR2B) during the growth and development of the central ner-
vous system (CNS), and explore the potential mechanism of isoflurane on the 
growth of the CNS in rats.
Materials and methods: Primarily cultured rat cortical and hippocampal neu-
rons were obtained from the 18-day-old embryos. 2% isoflurane with varied 
concentrations (100µM, 50µM, 10µM and 0µM) of ifenprodil or without it were 
blown for 6 hours at day 2, 5 and 7 af ter cortical cell culture and 5, 7 and 10 
days af ter hippocampal cell culture. LDH and MTT were measured for as-
sessment of cell viability. β tubluin-III was stained to measure the length and 
number of the neural processes. 
The expression of NR2B subunits in these neurons during varied developmen-
tal stages were detected by immunohistology staining and Western Blot. 2% 
isoflurane (2 h per day) was administered to neonatal rats from postnatal (PN) 
day 5 to 9 consecutively. Brain tissues were harvested at PN day 7, 10, 14 and 
18, of which 50% were used for NR2B immunohistological staining, and the 
remaining were used for Western Blot.
Results and discussion: NR2B expression in primarily cultured cells was 
increased with days prolonging, and reached the peak at day 7 af ter corti-
cal cell culture and day 10 af ter hippocampal cell culture. The expression of 
NR2B was decreased at day 5 af ter cortical cell af ter isoflurane treatment, but 
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the cell viability was increased. The length and the number of the neural pro-
cesses were also increased at the same time. The MTT value of cortical neu-
rons was upgraded significantly at day 5, while the MTT value of hippocampal 
neurons was descended significantly at day 10. Interestingly, the length and 
the number of the neural processes decreased both in cortical and hippocam-
pal neurons when ifenprodil (50µM) was used together with 2% isoflurane. 

The same change was also observed in the expression of NR2B subunits. The 
expression of NR2B subunits was increased with days prolonging, which was 
more prominent in hippocampal cells than that in the cortical cells.
Conclusion(s): Based on the above data, we could assume that the clinical 
concentration of isoflurane can be used safely for obstetric and neonatal 
patients.

Neuroanaesthesiology

equipotent. Our results may be the first to provide evidence to suggest that 
neural inertia exists in humans.
References: 
1. Friedman E. PLoS One.2010;5:e11903
2. Tarnal V. J Neurosurg Anesthesiol.2015-Aug-13
Acknowledgements: FCT-UID/SEM/50022/2013;SFRH/BD/98915/2013 

06AP01-2
Cerebral oxygenation monitoring during post-cardiac arrest 
status epilepticus reflects intact neurovascular coupling 

Van Dessel E., Eertmans W., Haesen J., Genbrugge C., Dens J., 
De Deyne C.
Ziekenhuis Oost-Limburg, Dept of Anaesthesiology & Intensive Care, Genk, 
Belgium

Background and Goal of Study: About one third of out-of-hospital cardiac 
arrest (OHCA) patients experience a status epilepticus (SE), associated with 
an increased mortality. In animal models, increased cerebral metabolic de-
mands, exceeding cerebral perfusion, were described during SE (1), but so 
far no clinical data reported on post-CA SE. The aim of this study was to 
investigate cerebral oxygenation (SctO2), by NIRS, during SE.
Materials and methods: With IRB approval, we prospectively applied bilateral 
NIRS (Casmed ForeSight®) and bilateral BIS-EEG (Covidien BIS-Vista®) moni-
toring at ICU admission in all consecutive post-CA patients, treated with ther-
apeutic hypothermia (33°C for 24hours). SctO2 monitoring was maintained 
over a 48hrs period, divided in 3 time frames (6-12h, 18-24h and 36-48h) for 
further analysis. Raw BIS-EEG data of all time frames were analysed by an 
experienced neurophysiologist for the presence of slow dif fuse (SD) EEG pat-
tern or SE. We compared SctO2 values of patients with SE in one or more time 
frames to SctO2 values of patients with persisting SD pattern. Mann-Whitney 
U test was used for statistical analysis.
Results and discussion: Combined SctO2-EEG data of 75 postCA patients 
were analysed. In 14 patients SE was present during one or more time frames, 
whereas 16 patients revealed a persisting SD EEG. Only one patient with SE 
survived compared to 13 patients with SD EEG. No significant dif ferences in 
median SctO2 were observed between patients with SE and with SD EEG 
rhythm during all time frames (6-12h: 64% (61-70%) vs 67% (63-69%); 18-24h: 
69% (65-76%) vs 67% (65-73%); 36-48h: 71.5% (70-78%) vs 71.5% (69-83%). 
Nevertheless, in the earliest time frame (started 6 hours af ter ICU admis-
sion) a trend towards lower SctO2 values was detected during SE. Overall, 
we could confirm the already reported increase in SctO2 over the first 48hrs 
postCA, observed in both groups.
Conclusion(s): This first study was not able to show significant dif ferences 
in cerebral oxygenation between patients with and without SE. Although the 
onset of SE is reported to increase cellular oxygen demand, postCA patients 
might have suf ficient cerebral reserve to cope with this request. Further re-
search on the onset of SE, and its influence on cerebral oxygenation, could 
reveal more significant results. 
References: 
1. Schwartz TH et al, Epilepsy Curr 2007;7:91-94 
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Hysteresis observed in the onset and offset of propofol-
induced unconsciousness in surgical patients suggests that 
neural inertia exists in humans 

Ferreira A.L.1, Nunes C.S.2, Ferreira A.C.3, Correia R.4, Vide S.3, Amorim P.3

1Faculdade de Engenharia da Universidade do Por to, Depar tamento de 
Mecânica e Gestão Industrial, Por to, Por tugal, 2Universidade Aber ta, DCeT, 
Delegação do Por to, Por to, Por tugal, 3Centro Hospitalar do Por to, Serviço 
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Background and Goal of Study: The concepts of hysteresis and neural iner-
tia were introduced in relation to the concentrations at which consciousness 
is lost and regained with anesthetics. Mashour stated that neural inertia was 
demonstrated in two animal species[1] but not in humans[2]. In a prospective 
study we carefully identified the moments of loss and recovery of conscious-
ness (LOC and ROC) and compared the calculated propofol concentrations at 
which they occurred to assess hysteresis.
Materials and methods: Under IRB approval, 29 patients undergoing surgery 
received fentanyl (3ug/kg) followed by 1% propofol at 3.3ml/kg/h until LOC 
(modified OAAS score of 0). Propofol, fentanyl and remifentanil ef fect-site 
concentrations (Ce) were calculated using Schnider’s, Shafer’s and Mintos’s 
PK models, respectively. At LOC the amount of propofol given and the predict-
ed Ce were noted and the pump (Fresenius Orchestra) was switched to ef fect-
site TCI. Propofol was titrated to a BIS of 40-60. Remifentanil by TCI was start-
ed 30min af ter LOC, titrated during surgery. At the end of surgery it was set at 
a Ce of 2ng/ml and propofol was stopped. The patient was called every 10sec. 
At eye opening (ROC) propofol Ce was recorded. Dose response curves were 
generated for propofol Ce at LOC and ROC and hysteresis assessed as done 
by Friedman[1]. Data are mean±SD. Statistics used Spearman’s rank correla-
tion coef ficient (R). 
Results: At LOC, propofol and fentanyl Ce’s were 4.3±1.6ug/ml and 
3.4±0.5ng/ml and at ROC, propofol Ce was 1.13±0.48ug/ml and remifentanil 
Ce was 2,0±0ng/ml. Figure 1 shows the hysteresis curve. Neural inertia was 
317.

[Neural Iner tia in Humans]

Conclusion(s): Our dose response curves for propofol predicted concentra-
tions at loss and return of consciousness, exhibit hysteresis similar to that 
showed in animal species. The opioid concentrations at LOC and ROC were 
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06AP01-3
S100B and neuron specific enolase (NSE) value for prediction 
of in-hospital mortality for patients with severe traumatic brain 
injury 

Vilke A.1, Bilskiene D.2, Traskaite V.2, Ranceviene D.2, Macas A.2

1Lithuanian Universit y of Health Sciences, Neuroscience Institute, Dept 
of Anaesthesiology, Kaunas, Lithuania, 2Lithuanian Universit y of Health 
Sciences, Dept of Anaesthesiology, Kaunas, Lithuania

Background and Goal of Study: Measurement of neuromarkers is easy but 
not widely used diagnostic method. The value of neuromarkers for predicting 
the outcome of traumatic brain injury (TBI) is not clear enough. The aim of this 
study was to evaluate the value of S100B and NSE for prediction of in-hospital 
mortality for patients with severe TBI.
Materials and methods: A prospective study was held in Lithuanian 
University of Health Sciences Kaunas Clinics, Anesthesiology clinic. Serum of 
46 patients with severe TBI was analyzed for S100B and NSE neuromarkers. 
Neuromarkers were measured at hospital admission (N1) and af ter 24 (N2), 
48 (N3) and 72 (N4) hours. Outcomes were analyzed at hospital discharge 
and the influence of neuromarkers for in-hospital mortality was evaluated us-
ing ROC curves. Patients with absence of measurements were excluded from 
the study. Nonparametric tests were used for statistical analysis at p ≤ 0.05. 
Approval of Regional bioethics commit tee was obtained before study initia-
tion.
Results: 46 patients were involved into the study. There were 11 women and 
35 men. The average age was 55.33 ± 16.8 years and there was no signifi-
cant dif ference between women and men. Statistically significant dif ferences 
were found comparing N1-N3, N1-N4, N2-N4, N3-N4 measurements of S100B 
and N1-N2, N1-N3, N1-N4, N2-N4 measurements of NSE. Using ROC curves 
analysis specific values of breaking points were found for in-hospital mortal-
ity prediction. In-hospital mortality was significantly higher when S100B was 
N1 >22.5 pg/ml, N2 >128.5 pg/ml, N3 >27.04 pg/ml, N4 >112.06 pg/ml and 
NSE was N2 >7.97 µg/l, N3 >5.8 µg/l, N4 >28.6 µg/l. N1 measurement of 
NSE had no statistically significant dif ference.
Statistically significant dif ference among the survivors and in-hospital mortal-
ity was found in N1, N2, N3 of S100B measurements and in N2, N3 of NSE 
measurements.
Moreover, S100B values N2 >128.5 pg/ml and N3 >27.04 pg/ml increased 
the risk of in-hospital mortality 18.174 and 7.67 times respectively as well as 
NSE N2 >7.97 µg/l and N3 >5.8 µg/l increased the risk 5.4 and 21. 671 times 
respectively.
Conclusion: S100B and NSE can be used for prediction of in-hospital mortal-
ity for severe TBI patients. However, the maximum value for prediction can be 
obtained if neuromarkers are measured af ter 24 and 48 hours af ter hospital 
admission. 

06AP01-4
Influence of magnesium on local cerebral microcirculation 
in patients with subarachnoid hemorrhage: preliminary data 
using an intraoperative laser-Doppler spectrophotometry 
system 

Sommer B.1, Weidinger C.2, Buchfelder M.1, Schmit t H.2

1Universit y Hospital Erlangen, Dept of Neurosurgery, Erlangen, Germany, 
2Universit y Hospital Erlangen, Dept of Anaesthesiology, Erlangen, Germany

Background and Goal of Study: The intravenous application of magnesium 
sulfate during neurosurgical procedures can foster vasodilatation, which is a 
desirable mechanism in vasospasm therapy especially in patients with sub-
arachnoid hemorrhage (SAH). Only few reports deal with the impact of mag-
nesium on local cerebral microcirculation in those patients. We present our 
preliminary results using a novel non-invasive, real-time measurement device 
during neurosurgical procedures.
Materials and methods: In this prospective, single-institution, non-random-
ized trial we studied local cerebral microcirculation using the non-invasive 
laser-Doppler spectrophotometry system “Oxygen-to-see(O2C)” in 10 con-
secutive patients with aneurysmatic SAH Hunt and Hess grade 2 to 5 with 
aneurysms of the anterior and middle cerebral arteries. Af ter dura opening, 
a probe was placed onto the cortex next to the site of preparation. In 7 mm 
tissue depth, capillary venous oxygenation (SO2), post-capillary venous filling 
pressures (rHb), blood cell velocity (velo) and blood flow (flow) were mea-
sured. Data samples were collected during real-time monitoring over a period 

of 30 seconds each as a baseline value immediately prior to administration 
of 5 g magnesium sulfate 10% and 10 minutes af terwards. Magnesium sul-
fate was continuously administered with an infusion rate depending on blood 
pressure (>60 mmHg mean arterial blood pressure).
Results and discussion: We observed a higher median flow of 22% (4-70%) 
and velo of 9% (6-32%), no changes in SO2, and a decrease of rHb of 7% (5-
30%) compared to the baseline measurements. This indicates an increased 
cerebral blood flow on the microcirculatory level. Anaesthesiological param-
eters remained stable with temperature corrected partial carbon dioxide pres-
sure 37.8±3.6 mmHg, hemoglobin 11.6±1.6 g/dl, hydrogencarbonate 24±1.1 
mmol/l, positive endexpiratory pressure 1 to 3 mBar, systolic/diastolic blood 
pressure 102±13.3 mmHg and 55±8.9 mmHg, mean arterial blood pressure 
72.5±10.1 mmHg, heart rate 56±10.3 bpm, endexpiratory CO2 31±2.4%, in-
spiratory O2 of 45±7.8%, and a bladder temperature of 35.8±0.6°C. 
Conclusion: Data indicate that local cerebral microcirculation is increased 
af ter intravenous application of magnesium sulfate in patients with aneurys-
matic subarachnoid hemorrhage. Continous real-time monitoring of brain per-
fusion parameters may be instrumental in preventing vasospasm by defining 
the optimal administration of magnesium sulfate. 

06AP01-5
Postoperative cognitive changes in the elderly 

Nistal-Nuño B., Bekker A., Haile M., O’Neill D., de Leon M., Pirraglia E.
New York Universit y School of Medicine, Dept of Anaesthesiology, New York, 
United States

Background: Elderly Patients routinely undergo complex surgical proce-
dures. At times, a deterioration in memory and concentration may persist for 
weeks or months. Postoperative Cognitive Dysfunction (POCD) is recognized 
as a complication af ter surgery in the elderly. An intermediate state between 
normal aging and dementia known as mild cognitive impairment (MCI) has 
been recognized. Individuals with MCI have an increased risk of progression 
to dementia compared to nonimpaired
(NI) elderly. We sought to determine whether patients with MCI would have 
accelerated progression of dementia postoperatively when compared to a NI 
group.
Methods: 36 patients aged 65 and older undergoing major surgery under 
general anesthesia were recruited af ter IRB approval. MCI status was deter-
mined by administration of the Global Deterioration Scale.11 subjects were 
determined to have MCI preoperatively and 25 were in the NI group. All sub-
jects had neurocognitive tests preoperatively and at 6 months post surgery. 
Tests included the Guild Memory, Auditory Verbal Learning (AVLT), Digit Span 
and Trail Making Tests. Dif ferences between baseline and 6 month for the MCI 
and NI groups were evaluated with paired t
tests. Cross sectional dif ferences between the MCI and NI group at both 
time points were evaluated with t tests. Statistical significance was defined as 
p<.05 and a trend was defined as p<.10.
Results: Paired t tests of NI from baseline to 6 months demonstrated a sig-
nificant increase in performance on NYU Guild Memory Test, Immediate re-
call and AVLT Delayed Trial. There was a trend toward improvement on Trail 
Making Test B and AVLT Trial 1. Paired t tests of MCI from baseline to 6 months 
demonstrated a significant increase on TMT, Part A and a trend toward im-
provement on AVLT, Trial 1. Significant dif ference between the MCI and NI 
group at baseline on TMT, Part A and trend toward a dif ference on AVLT, 
Trial 8.
Conclusion(s): This study suggests that there is an association between 
particular cognitive domains and postoperative status. Individuals with MCI 
improved on fewer domains compared to NI. NI group improved on delayed 
memory postoperatively whereas those in the MCI group did not. MCI indi-
viduals performed significantly worse than NI on delayed memory and motor 
processing speed at baseline. Post surgical improvement on cognitive do-
mains related to auditory at tention and motor speed may implicate psycho-
logical and physical factors that may depress cognitive functioning. 



215Neuroanaesthesiology

06AP01-6
Changes in brain oxygenation and neuropsychological 
functioning af ter elective electrical cardioversion of atrial 
fibrillation 

Brusseleers M., Jorissen E., Genbrugge C., Jans F., Dens J., De Deyne C.
Ziekenhuis Oost-Limburg, Dept of Anaesthesiology & Intensive Care, Genk, 
Belgium

Background and Goal of Study: Successful electrical cardioversion (ECV) of 
atrial fibrillation (AF) is reported to increase regional cerebral tissue oxygen-
ation (rSO2) while unsuccessful ECV does not (1). 
First, we aimed to confirm these preliminary results and to evaluate whether 
this increase in rSO2 was long-lasting. 
Second, we applied a bat tery of neuropsychological tests before ECV and 
at 4-6 weeks follow-up in order to correlate changes in brain oxygenation to 
patient’s neuropsychological functioning.
Materials and methods: With IRB approval, a prospective observational 
study was performed in 60 consecutive AF patients scheduled for ECV. rSO2 
was continuously measured prior to induction with propofol and during ECV 
with Near Infrared Spectroscopy (Equanox Nonin® technology), and ended 
15min af ter return of consciousness. A second measurement period (5min) 
took place at 4-6 weeks af ter ECV. To assess neuropsychological functioning, 
patients performed standardized neuropsychological tests (auditory verbal 
learning test, trail making tests (part A -B), digit-symbol coding test) together 
with mini-mental state examination and SF-36 questionnaire. Results were sig-
nificant if p<0.05.
Results and discussion: In 50 AF patients ECV was successful, while in 10 
patients sinus rhythm was not obtained. There were no significant dif ferences 
between the groups in baseline rSO2 (70% ± 6 vs. 69% ± 5; p=0.87). rSO2 
increased signficantly af ter successful ECV (prior to ECV: 70% ± 6 vs. af ter 
ECV: 71% ± 6; p=0.03). Af ter unsuccesful ECV, rSO2 was comparable to 
baseline values (69% ± 5 vs. 68% ± 4; p=0.48). At follow-up, rSO2 was no 
longer increased compared to baseline. (70% ± 6 vs. 68% ± 4.8; p=0.08). 
However, af ter unsuccessful ECV, rSO2 was significantly lower than at base-
line (69% ± 5 vs. 63% ± 8; p=0.04). The mental health and vitality of AF pa-
tients with a successful ECV improved significantly, while af ter unsuccessful 
ECV both decreased significantly (p<0.05).
Conclusion(s): The observed increase in rSO2 af ter successful ECV con-
firms previous findings. However, our results demonstrate that this increase 
in cerebral oxygenation is not long-lasting. Nonetheless, quality of life did im-
prove af ter succesful ECV, while patients with unsucessful ECV experienced 
worse neuropsychological functioning, accompanied by a decreased brain 
oxygenation. 
References: 
1. Wutzler A et al (2014) Europace;16:189-194 
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Isoflurane impairs motor function recovery by increasing 
neuroapoptosis and degeneration during spinal ischemia-
reperfusion injury 

Lam C.-F.1, Fang S.-Y.2, Tsai Y.-C.2

1Buddhist Tzu Chi General Hospital and Tzu Chi Universit y School of 
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Background and Goal of Study: Spinal cord ischemia (SCI) is one of the 
major concerns of postoperative paraplegia following major vascular or aortic 
surgery with the incidence of 1.5% for coarctation repair and up to 20% for 
thoracoabdominal aorta repair. The ef fect of intraoperative neuroprotection 
against SCI and the subsequent ischemia reperfusion injury is still limited. 
Since isoflurane is a commonly used anaesthetic agent during major opera-
tion, and its neuroprotective and neurotoxicity ef fects have both been dis-
cussed, this study aimed to investigate the ef fect of isoflurane on the spinal 
cord’s functional recovery in a rat model of cord ischemia.
Materials and methods: Rats were randomly anesthetized by parenteral an-
aesthetic (Zoletil®) and isoflurane (0 and 1.5 % v/v in oxygen). Cord ischemia 
was induced by cross-clamping of thoracic aorta at the level of T5, and cord 
perfusion was resumed af ter 25 min. The motor function was assessed in-
dependently up to 48 h af ter reperfusion. Spinal cords were harvested and 
analyzed for molecular and histological changes.

Results and discussion: The locomotor rating scale was significantly re-
duced in rats that received isoflurane treatment during SCI at 12 to 48 h af ter 
reperfusion. Isoflurane suppressed the expression of iNOS and tissue lev-
els of IL-6. However, the protein expressions of glial fibrillary acidic protein 
(GFAP), cleaved caspase-3 and Iba-1 were enhanced in the injured spinal 
cord. Increased apoptotic cells and presence of axonal damage were also 
observed in the histological sections.
Conclusion(s): Our results demonstrate that administration of inhaled iso-
flurane in spinal cord ischemia reperfusion injury deteriorates the recovery 
of motor function. The neurotoxicity response is independent from iNOS and 
inflammatory reaction, but is associated with neuronal apoptosis and degen-
eration. This study highlights the potential adverse ef fect of isoflurane on the 
functional recovery of ischemic spinal cord during major aortic surgery.

06AP01-8
Neuromarkers for in-hospital mortality prediction. Are they 
valuable? 

Vilke A.1, Bilskiene D.2, Traskaite V.2, Ranceviene D.2, Macas A.2

1Lithuanian Universit y of Health Sciences, Neuroscience Institute, Dept 
of Anaesthesiology, Kaunas, Lithuania, 2Lithuanian Universit y of Health 
Sciences, Dept of Anaesthesiology, Kaunas, Lithuania

Background and Goal of Study: Traumatic brain injury (TBI) is serious and 
of ten lethal condition so predicting its outcomes can be really beneficial. 
Investigation of neuromarkers is simple but not widely used method. The aim 
of this study was to compare S100B and NSE values for in-hospital mortality 
prediction af ter TBI.
Materials and methods: A prospective study took place in Anesthesiology 
clinic of Lithuanian University of Health Sciences Kaunas Clinics. Serum of 46 
patients with severe TBI was investigated for neuromarkers S100B and NSE 
at hospital admission and 24, 48 and 72 hours af ter the admission. Outcomes 
were assessed and compared to specific values using nonparametric statisti-
cal tests. All 4 measurements were obligatory for inclusion to the study. Level 
of p≤0.05 was assumed as statistically significant. Approval of Regional bio-
ethics commit tee was obtained before study initiation.
Results: 46 patients were involved in the study. The average age was 
55.33±16.8 years and there was no significant dif ference between women 
and men, however the number of men were higher than women, 35 and 11 
respectively. The median of each test was used to evaluate if the specific value 
had an impact on in-hospital mortality. The medians of S100B were 14.98 pg/
ml [7.21; 67.66], 12.69 pg/ml [7.21; 66.88], 10.3 pg/ml [7.21; 40.77] and 9.7 
pg/ml [0.9; 12.69] at hospital admission, af ter 24, 48 and 72 hours respective-
ly. Only 12.69 pg/ml and 10.3 pg/ml dif fered significantly but had no impact 
on increasing the risk of in-hospital mortality. The medians of NSE were 9.72 
µg/l [3.93; 21.54], 7.56 µg/l [3.99; 14.65], 6.24 µg/l [3.15; 17.23], 5.65 µg/l 
[3.08; 15.87] at hospital admission, af ter 24, 48 and 72 hours respectively. The 
values of 7.56 µg/l and 6.24 µg/l had a significant dif ference and increased the 
risk of in-hospital mortality 4.0 and 9.35 times respectively. The measurement 
of both neuromarkers at hospital admission and af ter 72 hours had no signifi-
cant dif ference while the second and the third measurements of both markers 
were statistically significant.
Conclusion: Both S100B and NSE can be predictors of in-hospital mortality 
for patients with severe TBI. However, the time of neuromarkers investiga-
tion is important as only af ter 24 and 48 hours the statistical significance was 
found. Moreover, it can be assumed that NSE is slightly more valuable than 
S100B for in-hospital mortality prediction in severe traumatic brain injury. 

06AP01-9
Role of dexmedetomidine for sedation in neurocritical care 
patients: a systematic review 

Tsaousi G.1, Lamperti M.2, Bilot ta F.3
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Background and Goal of Study: Stable hemodynamics is considered as 
the cornerstone of optimum perioperative management in neurocritical care 
(NCC) set ting and may be challenging, especially in the subset of patients with 
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acute brain injuries. Dexmedetomidine (DEX), a highly selective α2-agonist, 
with sedative, sympatholytic, and anti-nociceptive properties has shown a fa-
vourable profile when used as sedative agent in dif ferent clinical set tings. Aim 
of this systematic review is to appraise the clinical evidence on ef ficacy and 
safety of DEX, as a sole sedative or as sedative adjunct in adult NCC patients. 
Materials and methods: A search from PubMED, EMBASE and Cochrane 
Central Register was conducted to identify randomized clinical trials (RCTs) 
and observational studies reporting the use of DEX alone or as adjunct for se-
dation in neurosurgical and NCC setting. The primary outcome measure was 
the occurrence of hemodynamic changes, while the secondary ones were 
sedative and analgesic ef ficacy and perioperative outcome defined as quality 
and time to awakening and development of adverse events. 
Results and discussion: A total of 5748 records were retrieved from data-
base search and 1105 were screened af ter filtering. Out of these, 1097 were 
excluded as not-relevant, non-full-text or duplicate. Finally, 8 trials including 
3 RCTs and 5 observational studies, enrolling 650 patients, were selected. 
All the retrieved studies had a high risk of bias and a low to moderate qual-
ity. Sedative and analgesic ef ficacy of DEX was assessed by 3 studies and 
showed that the use of DEX provided a better sedation score and reduced 
analgesic requirements when compared to propofol or midazolam sedation. 
Hemodynamic ef fects of DEX defined as bradycardia and blood pressure 
changes were assessed by 5 and 6 studies, respectively. No clinically sig-
nificant dif ferences in hemodynamic conditions (hypotension or bradycardia) 
between DEX and control groups, were identified. Adverse events were not 
consistently reported. 
Conclusion(s): Available clinical literature supporting the ef ficacy and safety 
of DEX use in adult NCC setting is of limited quantity and quality. However, 
from the current evidence on the use of DEX in NCC, as sole sedative agent or 
as an adjunct, seems that DEX use in this set ting is both ef ficient (qualitative 
sedation and analgesic sparing ef fect) and safe (no significant hemodynamic 
ef fects and adverse events). 

06AP01-10
External ventricular derivation vs lumbar puncture 
cerebral spinal fluid analysis for diagnosis of meningitis in 
neurosurgical patients 

Kovac N., Majic M., Kukin D.
Universit y Hospital Centre Zagreb, Dept of Anaesthesiology & Intensive Care, 
Zagreb, Croatia

Background and Goal of the Study: Meningitis in neurosurgical patients is 
serious postoperative complication that needs early recognition and treat-
ment. Diagnosis might be dif ficult because of overlapping clinical presenta-
tion caused by surgery or trauma. Standard CSF studies are unreliable be-
cause of blood caused by subarachnoid haemorrhage (SAH) or surgery. The 
aim of this retrospective study is to evaluate and compare the diagnostic use-
fulness of cerebrospinal fluid (CSF) obtained from external ventricular deriva-
tion (EVD) and lumbar puncture (LP) for detection of postoperative bacterial 
meningitis.
Materials and methods: Retrospective observational study from January 
2015 to November 2015 included 48 patients af ter elective or emergency 
neurosurgical procedures due to brain tumors, aneurysmal clipping or brain 
trauma. CSF was obtained by EVD and/or LP, and analysed for cellularity, 
protein, neutrophils, glucose, lactate, C reactive protein (CRP) and microbiol-
ogy culture. Blood analysis was done too: leucocytes, glucose, lactate, CRP 
and blood culture.
Results and discussion: We enroled adults ≥18 years of age: 10 patients 
had EVD and LP, 12 patients only EVD, and 26 had LP. Eight patients had 
positive CSF culture: 2 Staphylococcus hominis, 3 Micrococcus luteus, 1 
Pneumococcus, 1 Staphylococcus epidermidis and 1 Staphylococcus hae-
molyticus. CSF culture from EVD was positive only in one patient. Seven 
patients had positive CSF culture obtained by lumbar puncture. Comparing 
CSF from EVD and LP we found significant dif ferences only between glucose, 

table 1. Comparing positive and negative lumbar CSF we found significant dif-
ferences between lactate (7.37 vs 4.17 mmol/L, p=0.015), proteins (5.95 vs 
2.53 g/L, p=0.048) and CRP (12.04 vs 2.52 mg/L, p=0.0027), but not glucose 
(2.59 vs 3.13 mmol/L, p=0.34) and cellularity (4939/3 x106/L vs 2885/3 x106/L, 
P=0.54). The p value <0.05 was considered significant.

CSF parameters CSF-EVD (mean) CSF-LP (mean) p value

erythrocytes 718729 225193 0.15

cellilarity/3 x106/L 2323.5 3009.7 0.52

glucose (mmol/L) 3.91 3.11 0.0015

lactate (mmol/L) 4.8 4.4 0.429

proteins (g/L) 3.0 2.5 0.546

CRP (mg/L) 4.3 2.8 0.188

[Table 1. CSF parameters from EVD and LP]

Conclusion(s): CSF samples obtained from LP are superior than EVD sam-
ples for diagnosis of postneurosurgical meningitis. 

06AP01-11
Stellate ganglion block promotes recovery of idiopathic 
sudden sensorineural hearing loss 

Kim S.1, Lee J.-E.1, Lim J.-A.1, Jeon Y.2
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Medicine, Daegu, Korea, Republic of, 2School of Dentistry, Kyungpook 
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Background and Goal of Study: Sudden sensorineural hearing loss (SSNHL) 
is an acutely developing sensorineural hearing loss of unknown causes, but 
resumed causes include viral infection, allergy, internal ear circulatory dis-
turbance, and endolymphatic edema. Treatment of SSNHL include combina-
tion therapy with systemic steroids, vitamin B 12 and prostaglandin E1 so 
far. Stellate ganglion block (SGB), a selective sympathetic block for ipsilateral 
head and upper extremities is used for the treatment of patients with vascular 
insuf ficiency and pain syndromes of the face, and upper extremities. SGB 
may improve impairments in microcirculation of the inner ear involved in the 
pathophysiology of SSNHL. It is not clear that SGB can have a beneficial ef fect 
to treat ISSNHL.1 
Therefore, in this study we evaluated the ef fect of combination with SGB and 
conservative therapy (steroid, vitamin B 12, and prostaglandin E1 on SSNHL, 
compared with conservative therapy alone.
Materials and methods: We retrospectively reviwed 135 patients diagnosed 
with ISSHL, were treated with conservative treatment alone (Non-SGB, n=60) 
or conservative therapy with SGB (SGB, n=75). All patients were provided 
systemic steroids, vitamin B 12 and prostaglandin E1. For SGB group, ultra-
sound-guided SGB was performed twice per week using 6 ml of 1% lidocaine 
for a total 2 weeks. Auditory evaluations were performed by pure tone audi-
ometry (PTA) before and 1 month af ter treatment. 
Results and discussion: There is no dif ference in the demographic data.
There is no dif ference in the value of Initial PTA and the degree of hearing loss 
of the initial PTA in two groups.The SGB group had statistically greater hearing 
gain, compared with the Non-SGB group
(30.9 dB versus 23.8 dB, P <0.001). There are more patient with recovery 
rate >80% in the SGB group than in the Non-SGB group (21% versus 3%, P 
<0.001).
Conclusion(s): This study suggests that combination of SGB and conserva-
tive treatment has a positive influence on recovery of ISSHL ,compared with 
conservative treatment alone.
Reference: 
1.Takinami Y. Evaluation of ef fectiveness of stellate ganglion block (SGB) 
treatment of sudden hearing loss. Acta Otolaryngol. 2012; 132:33-8. 
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06AP02-1
Influence of patient positioning on hemodynamic and cerebral 
repercussions of induction of general anesthesia with propofol 

Amorim P., Pinto I.
Centro Hospitalar do Por to, Dept of Anaesthesiology, Por to, Por tugal

Background and Goal of Study: Anesthesia induction with propofol causes 
a 17% to 27% reduction in blood pressure(BP) and cardiac output(CO) and 
may adversely af fect outcome1-3. Performing induction with the patient in an 
head-elevated position, followed, af ter loss of consciousness (LOC), by 20º 
Trendelenburg, might at tenuate the fall in BP caused by propofol: increased 
venous return caused by switching from head-elevated to Trendelenburg 
would increase CO and at tenuate the BP fall.
Methods: Elective patients, ASA I to III, were randomized to anesthesia induc-
tion in the normal horizontal supine position (SUP) or head-elevated (H-E) 
(45º) position, followed by slight Trendelenburg position (20º) right af ter LOC 
and before intubation. In both groups anesthesia was induced with propofol 
1% at 3,3 ml/kg/h. LOC was assessed by lack of eye opening to name calling 
and a tap on the forehead. At the moment of LOC the predicted Ce (Schnider’s 
Pk) was noted and the pump was switched to TCI Rocuronium was given. 
Non-invasive BP was monitored “continuously”. BIS was monitored. Data are 
mean±SD. Statistics used Student’s t-Test. IRB and informed signed consent 
were obtained.
Results: The results from 24 patients are presented: 11 received propofol 
in the supine position and 13 in the head-elevated position. Age was 50±16 
vs 52±17, weight was 70±17 vs 81±16 and height was 167±11 vs 171±6. 
Mean arterial pressure fell by 14±10% in the supine group vs 25,3±12% in 
the head-elevated (P=0,02). Heart rate increased by 25±17% in the supine 
vs 14±16% (P=0,13). Minimum BIS following induction was 38±7 vs 36±8. 
Average BIS between one minute af ter LOC and the end of the study was 
51±7 vs 46±9 (P=0,2). Propofol predicted ef fect site concentration at the 
moment of LOC was 5,1±1,1ug/ml in the supine vs 6,1±1,3ug/ml in the head 
elevated (P=0,07). Propofol Ce resulting from the reduction applied by the 
use of the formula was 3,4±0,4ug/ml in the supine vs 3,7±0,4ug/ml in the 
head-elevated (P=0,049). Percent reduction in Propofol Ce from LOC was 
32±7% vs 37±7% (P=0,12).
Conclusions: Propofol induction in the head-elevated position caused a high-
er fall in blood pressure, so our initial theory was wrong. Inducing anesthesia 
in the horizontal position is bet ter. Induction in the semi-seated seems to re-
quire more propofol; this could explain the increased fall in blood pressure. 
References: 
1. Anesth Analg1989;69:35-40 
2. Anesth Analg2005;101:622 
3. Anesthesiology1994; 81:1384. 

06AP02-2
Effects of dexmedetomidine during supratentorial craniotomy 
with intraoperative neuromonitoring 
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1Parc de Salut Mar, Dept of Anaesthesiology, Barcelona, Spain, 2Parc de 
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Background: Dexmedetomidine (Dex) has been shown to be an useful 
agent as an adjunct to an opioid-propofol total intravenous anestesia (TIVA)1. 
Intraoperative neurophysiological monitoring (IOM) is used in supratentorial 
surgery involving eloquent areas of the brain to allow the maxim extent of 
resection, minimizing the risk of postoperative neurological deficits. We com-
pared propofol and remifentanil consumption, and the ef fects of TIVA and 
TIVA with Dex on transcranial motor and somatosensory evoked potentials 
(MEPs and SSEPs). 
Methods: Af ter approval by the Ethical Commit tee, fourteen patients sched-
uled for supratentorial craniotomy with IOM entered the study. The first 30 
minutes of anaesthesia all patients received TIVA. Af terwards they were ran-
domized in two groups to receive: 
Propofol plus remifentanil and physiological saline infusion (PR, n=7) or 
Propofol plus remifentanil and Dex infusion (0.5 mg·kg-1·h-1) (PRD, n=7), to 
maintain a Bispectral Index between 45 and 60. 
Propofol and remifentanil requirements at 30 (baseline) and 45 minutes were 
evaluated. The threshold intensity, the latency and the amplitude of MEPs and 
SSEPs were recorded at 30 minutes and 45 minutes. 
Results: Propofol requirements were lower in PRD group, but without sig-

nificant dif ferences between groups (p 0.08). Acid lactic was lower in PRD 
group, with no statistically significant dif ferences
(p 0,016).
MEPs and SSEPs were elicited safely in all patients. There were no statisti-
cally significant dif ferences in threshold intensity, latencies and amplitudes 
between groups. Postoperative morphine requirements were similar in both 
groups.
Discussion: 
We observed a tendency to lower value of propofol in PRD group. Dex does 
not seem to alter MEPs and SSEPs for IOM in supratentorial surgery3. The 
lactic acid was significantly lower in PRD group. More patients are necessary 
to confirm these results.
References: 
1. Tanskanen PE, Kyt ta JV, Randell TT, Aantaa RE. Dexmedetomidine as an 
anaesthetic adjuvant in patients undergoing intracranial tumour surgery: a 
double-blind, randomized and placebo-controlled study. British Journal of 
Anaesthesia 2006;97(5):658-65.
2. Rozet I, Metzner J, Brown M, Treggiari MM, Slimp JC, Kinney G, Sharma 
D, Lee LA, Vavilala MS. Dexmedetomidine does not af fect evoked potentials 
during spine surgery. Anesthesia Analgesia 2015;121(2):492-501.
Acknowledgements: The authors are grateful to Susana Fernández, MD, Phy 
for his help in the design of the trial. 
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Macroglossia post craniotomy in semi-sit ting position, a case 
report and review of literature 

Al Jabari A., Al Zaben K., Massad I., Ababneh O.
Universit y of Jordan, Dept of Anaesthesiology & Intensive Care, Amman, 
Jordan

Background: 37 year old female patient underwent craniotomy for subtha-
lamic brain tumor in sit ting position lasted 10 hours,post extubation devel-
oped macroglossia with dif ficult intubation ended with surgical tracheostomy, 
complicated with sepsis and died 16 days post operatively.We reviewed 26 
similar cases. 
Case report: A 37 year-old single female patient, known case of suprasellar 
brain tumor (low-grade glioma with pilocytic features).The surgical procedure 
lasted for around 10 hours and was performed in the sit ting position with the 
head is flexed in position and throat pack was inserted.
Invasive monitoring was initiated.Anesthesia was induced with propo-
fol and fentanyl and maintained with isoflurane,and muscle relaxation with 
cisatracurium,her airways were secured with an endotracheal tube and the pa-
tient was connected to a mechanical ventilator.Surgery was finished, she was 
given reverse of muscle relaxant, throat pack was removed, spontaneously 
breathing of Vt 800-850ml with respiratory rate 10-12 breath per minute,and 
stable vital signs.In supine position, extubation was done. Neurological-exam 
had showed lef t sided weakness at the bedside with macroglosssia was 
noticed,her O2 saturation kept at 93-94% by face mask ventilation.We asked 
surgery team for urgent tracheostomy.While keeping bag-mask ventilation.
Nine days later her creatinine level was back to normal and her tongue size get 
more increased in size.Six teen days later,she developed asystole.
Discussion: MACROGLOSSIA is infrequent but potentially lethal postopera-
tive complication following intracranial neurosurgical procedures in the poste-
rior fossa.1-11 The incidence of this complication has been estimated to be 1%9; 
however,the complication may be underreported, and its actual incidence is 
unknown.The etiology of macro- glossia is uncertain, and has been at tributed 
to arterial compression, venous compression, mechanical com-pression, or 
to neurogenic origin. 6,9 
The etiology of macroglossia may be multifactorial.
Reference: 
McAllisterAnesthesiology1974
Learning points: Facial and neck swelling is an unusual surgical complication 
and the exact etiology is still unclear. Before extubation following a long dura-
tion surgery, it is essential to evaluate if there has swelling of oropharynx and 
tongue as well as evidence of airway obstruction. Even if intraoperative jugular 
venous compression is the initial event, it does not explain the existence of the 
same phenomenon in the postoperative period 12. 
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A comparison of N2O/O2 versus Air/O2 gas mixtures in total 
intravenous anesthesia during elective endovascular coil 
embolization 

Kim S.1, Lee J.-E.1, Lim J.-A.1, Jeon Y.2, Kim Y.3, Sohn W.4

1Kyungpook National Universit y Hospital, Dept of Anaesthesiology & Pain 
Medicine, Daegu, Korea, Republic of, 2Kyungpook National Universit y 
Hospital, Dept of Maxillofacial Oral Surgery, Daegu, Korea, Republic of, 
3Kyungpook National Universit y Hospital, Dept of Radiology, Daegu, Korea, 
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Background and Goal of Study: Since Guglielmi detachable coil emboliza-
tion has been introduced as a potential alternative treatment for intracranial 
aneurysms (IA), endovascular technology is one of well established methods 
for treating IA. This procedure is usually performed under general anesthesia. 
Some authorities suggest that N2O is not suitable for this procedure because 
it increase the risk of air embolism.1 The aim of our study was to investigate 
whether the use of N2O can increase risk of air embolism during coil emboliza-
tion for IA, compared with Air/O2 gas mixtures in total intravenous anesthesia. 
Materials and methods: With the approval of IRB, 95 patients for elective 
endovascular coil embolization were enrolled and randomly allocated into two 
group; N2O group (N2O/O2; 50:50, n=49) or AIR group (Air/O2 gas mixtures, 
n=46). MRI for dif fusion-weighted imaging (DWI) was performed 24 hours 
af ter embolization and the number of lesions was evaluated by two study 
blinded radiologists. Additionally, Modified Rankin Scale (mRS)2 and compli-
cations were compared.
Results and discussion: There is no dif ference in demographics and anes-
thetic time between groups. The DWI analysis showes no dif ference in the 
number of embolic lesions between groups. The mRS scores af ter procedure 
are lower than those before procedure in both groups (p <0.05), but have no 
dif ference between groups. The complications af ter treatment show no dif-
ference between groups.

 N2O group 
(n=49)

Air group 
(n=46)

The numbers of embolic lesions in MRI with DWI 5.6 ± 5.7 3.96 ± 3.4

[The numbers of newly appeared embolic lesions]

 mRS before coiling mRS at discharge p-value

 0 1 2 0 1 2  

N2O group 18 26 5 32 13 4 0.019* 

Air group 19 23 4 34 11 1 0.006* 

p-value 0.636 0.298  

[The comparisons of Modified Rankin Scale (mRS)]

Conclusion(s): Nitrous oxide/oxygen gas mixtures with intravenous anesthe-
sia dose not increase risk of air embolism during intracranial coil embolization.
References: 
1. Curr Opin Anaesthesiol. 2010 23(5):544-50.
2. Baggio JA, et al.Cerebrovasc Dis. 2014;38(4):297-301. 
3. Varma MK, et al. Br J Anaesth 2007; 99(1): 75-85 
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Evidence based management of aneurysmal subarachnoid 
haemorrhage an audit of current practice 
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1Royal Wolverhampton NHS Trust, Dept of Anaesthesiology, Wol, United 
Kingdom, 2Universit y Hospital Nor th Midlands NHS Trust, Dept of 
Anaesthesiology, Stoke on Trent, United Kingdom

Background and Goal of Study: Sub arachnoid haemorrhage (SAH) ac-
counts for 5% of all stroke.
Despite advances in diagnosis and treatment, overall mortality is around 50%. 
One-third of survivors are dependent for care and almost half will have cogni-
tive impairment suf ficient to af fect their quality of life.
A multidisciplinary team is involved in patient care and Anaesthetists are in-
volved from the initial stabilization and diagnosis through to providing anaes-
thesia for definitive treatment and post operative support in critical care. 

Materials and methods: We conducted a retrospective audit of paper and 
electronic records looking at 21 patients who underwent coiling for SAH. The 
data was collected against the guidelines produced by AHA/ASA 2012 di-
rected towards prevention and treatment of re-bleeding, vasospasm, delayed 
cerebral ischaemia, hydrocephalus and seizures, to assess current practice at 
University Hospital North Midlands, UK.
Results and discussion: 21 patients (19 females and 2 male), age range 25 
to 67 years old, mean 54.5 +/- 11.3. One third of aneurysms were multiple and 
two thirds were single. 15 aneurysms were less than 7mm in size. 
52% of patients were transferred from another hospital.
75% patients were treated within 24hrs 
90% of patients treated within 48 hours. Mean time to treatment was 19 hours. 
100% had nimodipine prescribed and 100% received nimodipine 
38% of patients missed between 2 and 4 doses of nimodipine 
33% of patients received 1st nimodipine dose in hospital >4 hours post ad-
mission 
1/21 patients received tranexamic acid. 
50% of patients had a 0 or 1 Modified ranking Scale score at 6 months follow 
up.
Retrospective collection of data is flawed, but future audit will be improved 
following introduction of prospectively compiled database.
Pre-operatively patients were managed appropriately as evidenced from 
good outcomes at 6 months. Improvements could be made in administra-
tion of prescribed drugs, in particularly nimodipine for which there is strong 
evidence for prevention of vasospasm.
Optimal fluid balance and closer blood pressure control can also be improved 
to avoid secondary brain injury.
Conclusion(s): Good practice was observed at UHNM complying with the 
recommendations of the AHA/ASA for definitive treatment of aneurysm within 
72hrs. 
We are introducing a check-list style proforma with key interventions to be 
signed and dated in front of patient notes to improve and standardise care. 

06AP02-7
Density spectral array of BIS VISTA monitoring system in 
epilepsy surgery with intraoperative electrocorticography 

Bosch Duran L., Castelltort L., Lamora M., Lopez-Arguello E., 
Fernández-Candil J., Pacreu S.
Parc de Salut Mar, Dept of Anaesthesiology & Intensive Care, Barcelona, 
Spain

Background: The Bilateral Bispectral Index (BIS) was designed to allow the 
user to record and display four channels of EEG; two from each side of the 
brain. This monitor equally shows changes in the power spectrum distribution 
through the Density Spectral Array (DSA). Asymmetry (ASYM) is a processed 
variable indicating the percentage of EEG power present in lef t or right hemi-
spheres with respect to total (lef t and right) EEG power2. 
In our case BIS was used to observe changes in DSA, during the anesthetic-
surgical procedure. 
Case report: A 51-years-old man underwent lef t amigdalohipocampectomy 
3 years ago for drug resistant epilepsy. However, he continued with epileptic 
crisis and he was scheduled for lef t temporal lobectomy with intraoperative 
electrocorticography (ECoG). On entering the operating room, the electrocar-
diogram, non invasive blood pressure and the percentage oxygen saturation 
were monitored. Bilateral BIS electrode strip was placed on the front temporal 
position according to the International 10-20 system of electrode placement. 
Anaesthesia was maintained with sevoflurane, remifentanyl and dexmedeto-
midine to keep BIS values within 45-60 range. 
During surgery, an asymmetry was detected related to the lef t hemisphere, 
where the epileptogenic focus was. This asymmetry was a consequence of 
a power increase in low frequency (0.1- 4 Hz) and alpha bands (8-12 Hz). 
Before performing the intraoperative ECoG, sevoflurane and remifentanyl infu-
sion rates were slowed resulting in light anesthesia, which caused a decrease 
of power in low frequency and alpha bands, more visible in the right side. 
When the surgery finished, sevoflurane was increased and the ef fect of “fill-in” 
of sevoflurane on the spectrogram appeared, increasing the power on the lef t 
hemisphere. Unlike DSA, the BIS trend did not reflect dif ferences between 
two hemispheres. 
The patient was extubated in the operating room and transferred to the recov-
ery room and discharged from hospital two days later.
Discussion: This case provides novel evidence to support the clinical utility 
of DSA in monitoring depth of anaesthesia and sedation. As described by 
Purdon, every anesthetic has its own spectrogram.
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References: 
Hernández-Hernández MA, et al.Med Intensiva.2014,May;38(4):265-7. 
Purdon P et al. Anesthesiology,2015,October;123(4):1-24. 
Learning points: DSA monitoring provides additional information about BIS 
allowing us to see how anaesthetic drugs af fect spectrogram dif ferently. 

06AP02-8
Intraoperative monitoring of tissue pressure oxygen (PtiO2): 
report of a case 

Bosca P., Orozco M., Zampella V., Perez V., Loro J.M., Argente P.
Hospital Universitario y Politécnico La Fe, Dept of Anaesthesiology, Valencia, 
Spain

Background: The advantages of intraoperative monitoring of tissue oxygen 
pressure (PtiO2) for vascular neurosurgical procedure is to be reliable and 
immediate in obtaining information on the state of tissue oxygenation as a 
marker of ischemia exposed vascular territory.
Case report: 75 year old woman with hypertension, with incidental finding 
aneurysm right middle cerebral artery, M1. Following 4 years, with impossibil-
ity of interventional radiology treatment because of their location (Figure 1). It 
is scheduled for surgery under general anesthesia.
Before the transitional clipping there was a gradual decline in PtiO2, which co-
incided with a significant decrease in the amplitude of the lef t middle PEM Nv, 
and decrease in SBP and HR. Af ter administration of 2 boluses of ephedrine 
10 mg, she presented hemodynamic recovery potential and PtiO2.
During the phase of temporal clamping PtiO2 no alterations in, or potential 
became evident.
The patient remained stable throughout the procedure.
Af ter surgery, the patient was admit ted to the reanimation unit for 24 hours, 
extubándose in the early hours without showing neurological focus.
Discussion: The monitoring intraopertaria PtiO2 in the territories at risk of 
ischemia is very sensitive, providing real-time information, as we observed 
in our case, with decreased PtiO2 and the drop in potential, which recovered 
spontaneously improve hemodynamically.
References: 
1. Gelabert-González, M., Fernandez-Villa, JM, Ginesta-Galan, V .: Intra-
operative monitoring of brain tissue O2 (PtiO2) During aneurysm surgery. 
Neurochir Act (Wien) 2002; 144: 863-866.
2. Massabuau JC. From low arterial-to-low tissue oxygenation strategy. An 
evolutionary theory. Respir Physiol. 2001; 128: 249-61.
Learning points: There is lit tle use of this and other invasive monitoring meth-
ods intraopertaoria in vascular neurosurgery, despite not lead to additional 
trauma to the intervention itself; on the contrary, the PtiO2 is accurate and 
provides real-time data that go beyond suggestive impressions neurosurgeon 
time-based temporary occlusion. 
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Monitoring depth of anesthesia: trends in a Portuguese 
hospital 
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Background and Goal of Study: Assessing the adequacy of the depth of 
anesthesia is very important in preventing intraoperative awareness. On the 
other hand, a tailored approach to each patient can reduce the amount of 
anesthetic given, decrease the time to eye opening and extubation and short-
ening the duration of postanaesthesia care unit stay (1). There are many moni-
tors available for processing electroencephalography (EEG), and bispectral 
index (BIS) is reported as the most used (2). However, the percentage of 
intraoperative monitoring of depth of anesthesia and BIS usage in our clinical 
practice it is not well described.
Materials and methods: The study had IRB approval and the consent from in-
dividual anesthesiologists. During 6 weeks on weekdays, 11 operating rooms 
for neurosurgery, orthopedics and general surgery were visited twice daily 

at 1 and 6 PM for data gathering. In ORs where a case was going on, if the 
anesthesiologist in charge accepted, he/she would fill an 11-questions form.
Results and discussion: A total of 304 of cases of general anesthesia were 
assessed. Monitors for the depth of anesthesia were employed in 84% of these 
cases, and BIS was the most used (98%). When depth of anesthesia was not 
being monitored, in 31% of the cases the equipment was not available, 21% 
considered the procedure too short, 5% failed to remember, 5% considered 
its use unnecessary and 36% appointed no specific reason.
The highest percentage of BIS use was in the Neurosurgical operating rooms 
(92,5%) in contrast to Orthopaedics (58,2%). The anaesthetist experience did 
not influence the use of depth of anesthesia monitoring (p>0,05).
Conclusion(s): DOA monitoring at our institution is very frequent (84% of cas-
es), but a wide variation was observed among dif ferent surgical specialties 
regarding the its usage in general anesthesia cases. Interestingly the high-
est rate was in neurosurgery, where DOA monitoring is less consensual and 
less practical. This suggests that awareness about the well being of the brain 
among neuroanesthesiologists may be the determinant factor. Experience of 
the anesthesiologist was not a factor. 
Monitoring the depth of anesthesia is widely used, and BIS is the most wide-
spread monitor. The experience of the anaesthetist does not influence its use, 
but in some surgical specialities they are more prone to be employed.
References: 
1. Cochrane Database Syst Rev. 2014 Jun 17;6:CD003843.
2. N Engl J Med. 2008 Mar 13;358(11):1189-91 
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Use of antihypoxant drugs on severe TBI with EEG monitoring 

Cherniy V.1, Andronova I.1, Cherniy T.2, Gorodnik G.1, Kugler S.3

1Donetsk National Medical Universit y, Dept of Anaesthesiology & Intensive 
Care, Donetsk, Ukraine, 2Kyiv Science Center of Clinical Medicine, Research 
and Development Depar tment, Kyiv, Ukraine, 3Kiev Hospital #17, Dept of 
Anaesthesiology & Intensive Care, Kyiv, Ukraine

Background: The fastest alternative way of correcting tissue hypoxia is suc-
cinate oxidase oxidation, which is achieved through the increased activity of 
succinate dehydrogenase and improve the penetration of exogenous succi-
nate in the mitochondria of cells. For the treatment of cerebral hypoxia has 
been applied antihypoxic combination therapy: succinic acid, riboxinum, vita-
min B2, vitamin PP. The drug has a positive ef fect on the energy production in 
the cell and restoring the activity of antioxidant enzymes, reducing the release 
of neurotransmit ters in the ischemia.
Goal of Study: Study of the ef ficacy of cytoflavin used during hospital stay 
in patients with severe TBI neuroprotection by correcting hypoxia and energy 
homeostasis.
Materials and methods: 60 patients with a diagnosis of severe TBI. Open 
prospective study on the type of “casecontrol”. Inclusion criteria: patients with 
severe TBI; GCS from 4 to 8 points. Group 1 consisted of 30 patients treated 
with the standard protocol. Group 2 30 patients who received, in addition to 
treatment protocol, cytoflavin (succinic acid, riboxinum, vitamin B2, vitamin 
PP), which was used at a dose of 5ml per day i.v. for 7 days. Patients were 
examined neurological (lobular and dislocation symptoms, GCS); EEG topo-
graphic mapping; variation pulsometry; CT brain.
Results and discussion: Response to the reaction of the CNS prevailed cyto-
flavin related to “hyporesponsiveness” reaction CNS in 35.7% of cases which 
is characterized by a moderate increase in capacity by β2- δ- reduction rate 
reflects the increase in the upper frequency limit and extending the ef fective 
frequency band of EEG pattern. In patients cytoflavin 2 group rate cumula-
tive ef fects of neurohormonal factors on heart rate decreased (p ≤ 0.05, TW, 
MCC) and amounted to 5928.07 MC2 (7-10 hours). Similarly reduced rate VLF 
- 27,3%. The ratio LF / HF increased respectively (p ≤ 0.05, TW, MCC) and 
amounted to 2.94 due to the increase of LF and reduce HF.
Conclusion(s): The use of these drugs in TBI increase tissue oxygen con-
sumption, stabilizes hemodynami, renders restorative ef fect and bruises of 
the brain contributes to the restoration of cognitive function, reduced the du-
ration of the coma, time of stay in the ICU on 1.8 times. In calculating the risk 
ratio are found that in the third day significantly reduced the risk of death (RR) 
± 95% CI = 3 (1,09-8,2) S = 0,52) in the 2nd group of patients where used 
cytoflavin.
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Does dexmedetomidine influence somatosensory evoked 
potentials during spine surgery? 

Asouhidou I., Zosimidis D., Giannaki C., Katsanevaki A., Charalampidis D., 
Patsepas P.
G.Papanikolaou General Hospital, Dept of Anaesthesiology, Thessaloniki, 
Greece

Background and Goal of Study: Spinal cord injury and postoperative neu-
rologic deficit is a potent complication following posterior spinal fusion. The 
most commonly used monitor of nerve function during spinal surgery is the 
somatosensory evoked potentials (SSEP). Intravenous anesthetic agents as 
far as inhaled agents produce a dose depended increase in latency and de-
crease in amplitude of SSEP. Decreases in amplitude of 50% or more from 
the baseline associated with at least 10% prolongation in latency, is defined 
as clinically significant SSEP changes. As a result such changes should be 
immediately investigated. Dexmetedomidine-Dex is a highly selective a2 ad-
renergic agonist, which is used as adjust in neuroanesthesia with intravenous 
or volatile agents. Dex not only minimizes the anesthetic agents but also the 
opioids, reducing the analgesic demands. 
The current study aim is to evaluate the ef fect of Dex on SSEPS in adults dur-
ing posterior spinal fusion surgery.
Materials and methods: Sixteen patients 18-75 years old, ASA I-III, sched-
uled for elective posterior spinal fusion surgery were enrolled in this prospec-
tive study. Af ter induction in anesthesia, it was applied SSEP monitoring and 
a baseline test was performed af ter 15min (in order to wash out the propofol 
used for induction). Infusion of Dexmedetomidine was started at a bolus dose 
of 1mcg/Kg following by 0.7mcg/Kg. Bispectral Index (BIS) monitored the 
depth of anesthesia and an adequate level (40-50) of anesthesia was main-
tained by sevoflurane. SSEPs were recorded intraoperatively from the tibial 
nerve (P37) and data were analyzed over that period.
Results and discussion: MAC of sevoflurane was stable through all the pro-
cedure with minor fluctuations (0.3-0.4 MAC). The amplitude was decreased 
49.8% from the baseline (amplbas:0.845±0.433µV, ampldex:0.424±0.193µV, 
p=0.001). Latency presented a small prolongation with no clinical or statis-
tical significant (latencybas: 45±9.27msec, latencydex:46±6.61msec, p>0.05). 
All procedures were carried out without any surgical or anesthesiologic com-
plications.
Conclusion(s): Dexmedetomidine induced severe suppression of the ampli-
tude and a minor prolongation of the latency which however did not reach the 
criteria to be clinical significant. Dexmedetomidine seems to constitute a safe 
adjust to general anesthesia during SSEP monitoring performing. 

06AP03-1
Effect of skin infiltration with ropivacaine on postoperative pain 
in patients undergoing craniotomy under general anesthesia 

Ou M., Zhou H., Yang Y., Ruan Q., Pan Y., Li Y.
West China Hospital, Sichuan Universit y, Dept of Anaesthesiology, Sichuan, 
China

Background: Local anesthetic infiltration has been used to manage postop-
erative pain in various surgeries. The present study was aimed to investigate 
the ef fect of skin infiltration with 0.5% ropivacaine on postoperative pain in 
patients undergoing craniotomy.
Methods: One hundred and six patients with ASA I-II scheduled to undergo 
elective craniotomy were enrolled during March to November in 2015 in this 
prospective, randomized, placebo-controlled, double-blind study. Af ter the 
anesthesia induction, skin around the incision was infiltrated with 0.5% ropi-
cavaine (group R, n=53) and 0.9% saline solution (group C, n=53), respec-
tively. Morphine was used as rescue analgesic postoperatively. Morphine con-
sumption during the first 24 postoperative hours was recorded as the primary 
outcome, and the time to first rescue requirement was also recorded. Pain 
was assessed at 2, 4, 8, 24 hours, 7 days, 3 months af ter surgery by visual 
analog scale (VAS).Heart rate (HR) and mean arterial pressure(MAP) were 
recorded before anesthesia induction (T1), af ter anesthesia induction (T2), 
af ter scalp infiltration (T3), during skull drilling (T4), during mater cut ting (T5) 
and skin closure (T6).
Results: Results are reported on 50 patients in group C, 51 in group R be-
cause of 5 patients were excluded from the study. Morphine consumption dur-
ing the first 24 postoperative hours was significantly higher in group C than in 
group R (13.36[6.5, 20]mg vs. 6.3[0, 10]mg, P<0.05). 

The first time of patients needed rescue analgesic was prolonged in group 
R as compared with group C (6.16[3.4, 8.0]h vs. 3.87[2.3, 4]h, P<0.05). 
Postoperative VAS and hemodynamic signs during the first 24 hours showed 
no significant dif ference in two groups. The incidence of persistent pain in 7 
days and 3 months postoperatively had no significant dif ferences between 
two groups. 
Besides one patient (2%) enduring moderate pain (VAS: 4~7) in group C, 
the number of patients suf fering from mild pain (VAS: 1~3) was 17(33.3%) 
in group R and 17(34%) in group C 3 months af ter surgery. The opioid con-
sumption intraoperatively was not significantly dif ferent between two groups. 
HR and MAP in group C were higher than that in group R at the time points 
of T3 and T4.
Conclusion: The results suggest 0.5% ropivacaine scalp infiltration before 
skin incision has favorable analgesic ef fect in reducing morphine consump-
tion and prolong the time of first rescue analgesic requirement af ter surgery.
Acknowledgements: for AstraZeneca’s support 

06AP03-2
Comparison of the non-maximization and maximization fluid 
strategies for goal-directed therapy in supratentorial brain 
tumor resection craniotomies: a randomized controlled trial 

Wu C.Y., Lin Y.-S., Cheng H.-L., Lee T.-S., Lin P.-L., Cheng Y.-J.
National Taiwan Universit y Hospital, Dept of Anaesthesiology, Taipei, Taiwan, 
Republic of China

Background and Goal of Study: Intraoperative goal-directed therapy (GDT) 
improves patient outcomes. In GDT, clinicians of ten administer fluids to maxi-
mize cardiac output; however using this approach in brain surgery is contro-
versial. It is because that cerebral blood flow may increase by fluid maximized 
cardiac output, even when blood pressure is within the autoregulation range 
but brain volume may be af fected by excessive fluid infusion. In this study, we 
compared two fluid strategies of GDT, namely maximization and non-maximi-
zation, during craniotomy for supratentorial brain tumor resection.
Materials and methods: Eighty adult patients were enrolled and equally ran-
domly divided into two groups according to targeted FloTrac-derived stroke 
volume variation (SVV): a low SVV group (maximization; supine SVV <10% 
or prone SVV <15%) and high SVV group (non-maximization; supine SVV 
<18% or prone SVV <23%). A colloid fluid challenge was administered to 
maintain SVV below the target threshold. Other treatment parameters, includ-
ing a basal infusion of 0.9% saline, maintaining the cardiac index (CI) ≥ 2.4 
L min−1 m−2, and mean arterial pressure (MAP) ≥ 65 mmHg or 15% change, 
were the same for each patient. Serum biomarkers of kidney injury (neutrophil 
gelatinase-associated lipocalin) and neuronal injury [neuron-specific enolase 
(NSE)] were measured at baseline, the end of surgery, and postoperative 
days 1 and 2.
Results and discussion: The two patient groups revealed comparable char-
acteristics and intraoperative profiles (operation time, blood loss, transfusion, 
MAP, vasopressor usage, serum osmolality, urine output, and saline infusion 
volume). More infused colloids (888 ± 371 vs 606 ± 453 mL, p = 0.003), 
higher CI (3.1 ± 0.8 vs. 2.7 ± 0.6 L min−1 m−2, p = 0.012), and a trend of 
more favorable hospital outcomes (ICU stay: 1.6 ± 0.8 vs. 2.6 ± 3.3 days, p = 
0.261; hospital stay: 1.6 ± 0.8 vs. 2.6 ± 3.3 days, p = 0.070) were observed 
in the low SVV group. The postoperative serum NSE level increased in the 
high SVV group but not in the low SVV group. Therefore, fluid maximization of 
the cardiac output during GDT may potentially be neuroprotective in patients 
receiving supratentorial brain tumor resection.
Conclusion: The non-maximization fluid approach of GDT during brain sur-
gery is ef fective in maintaining adequate cardiac output without an increased 
risk of acute kidney injury; however, fluid maximization by using colloids may 
yield neuroprotective benefits. 
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06AP03-3
The effect of regular intravenous acetaminophen on 
postoperative pain af ter supratentorial craniotomy 

Kamata K., Morioka N., Hasegawa H., Ohashi A., Komayama N., Ozaki M.
Tokyo Women’s Medical Universit y, Dept of Anaesthesiology, Tokyo, Japan

Background and Goal of Study: Postcraniotomy pain should be well man-
aged yet there is still no consensus on postoperative analgesia in intracranial 
surgery. It has been suggested that multimodal analgesia with intravenous 
(IV) acetaminophen (APAP) is ef fective for neurosurgical patients. The aim 
of this study is to determine the ef fects of regular IV APAP on postoperative 
pain intensity and the requirement of rescue pain medication in supratentorial 
craniotomy. 
Material and methods: We evaluated anaesthetic charts and clinical records 
for supratentorial tumour removal between September 2014 and August 
2015. Inclusion criteria was:
(1) patients not requiring mechanical ventilation af ter surgery;
(2) patients not requiring postoperative intensive care unit (ICU) care for over 
24 hours; 
(3) patients received IV APAP intraoperatively; 
(4) patients received low-dose dexamethasone and droperidol as postopera-
tive nausea/vomiting prophylaxes; and
(5) patients received scalp infiltration with ropivacaine during surgery. 
The patients were assigned to two groups based on the postoperative analge-
sia regimen. Patients in Group A were given IV APAP 1g (weight above 50kg) 
or 15mg/kg (weight below 50kg) every 4-6 hours. In Group C, no regular an-
algesic was prescribed. Pain intensity, requirement of rescue analgesics, and 
adverse events were analysed. Abnormally distributed data was compared 
with the Mann-Whitney’s U test. Normally distributed data was compared us-
ing unpaired Student’s t test; p<0.05 was considered a statistically significant 
dif ference.
Results and discussion: Of 249 patients 40 met the criteria. Twenty-three 
were classified as Group A, and 17 were classified as Group C. The num-
ber of patients who underwent awake craniotomy was statistically larger in 
Group C (p=0.0043). A greater amount of IV APAP was given to the patients in 
Group C (p=0.0076); though doses of fentanyl (p=0.0534), dexamethasone 
(p=0.3899), droperidol (p=0.0820) and ropivacaine (p=0.1795) did not dif fer 
between groups. Numerical rating scale was lower throughout ICU stays in 
Group A but not significantly dif ferent. Three of 23 patients in Group A re-
quired rescue analgesics, compared with 8 of 17 in Group C (p=0.0305). Total 
amount of perioperative blood loss was comparable (p=0.3811). Hepatic 
function was well preserved though levels of AST and ALT fluctuated. 
Conclusion: Regular IV APAP reduces the need for rescue analgesics with 
postcraniotomy pain af ter supratentorial tumour removal. 

06AP03-5
Impact of corticosteroid therapy and surgery start time on 
blood glucose variability in patients undergoing brain tumor 
surgery 

Banevicius G., Kazlauskas M., Vilke A., Bilskiene D., Macas A.
Lithuanian Universit y of Health Sciences, Dept of Anaesthesiology, Kaunas, 
Lithuania

Background and Goal of Study: Most patients undergoing brain tumor sur-
gery receive perioperative corticosteroids to reduce tumor-associated ede-
ma. However, it has been shown to cause hyperglycemia. The goal of the 
study was to evaluate influence of corticosteroids and surgery start-time to 
the variability of blood glucose during perioperative period.
Materials and methods: The prospective observational study was carried out 
at a medical university hospital and 103 adult ASA I-III, treated with dexa-
methasone non-diabetics patients were involved. All patients underwent brain 
tumor surgery under general anaesthesia and they received 8 mg dexametha-
sone i/v during induction. They were grouped by surgery start-time: morning 
surgery group - A (n=75) and af ternoon surgery group - B (n=28). Blood 
glucose concentrations were measured 5 times within 24 hours in periop-
erative period. The data is presented as mean±SD. Statistical analysis was 
performed using Pearson’s test, Friedman’s test, Student’s t test and χ2 test. 
p<0.05 was defined as significant.
Results and discussion: There were no significant dif ferences between 
the groups regarding demographic data. Results of blood glucose level are 
shown in the table.

Glucose test time A B p

09:00pm, day before operation 6.0±1.8 6.2±1.9 0.61

07:00am, operation day 4.4±1.2 4.6±1.0 0.50

Anaesthesia induction 3.6±0.9 4.0±1.0 0.05

End of operation 5.2±1.4 5.5±1.3 0.40

09:00pm, operation day 6.6±1.2 6.8±1.0 0.42

[Blood glucose concentration, mmol/l]

Preoperative corticosteroid therapy lasted 5.1±0.5 days in group A and 
5.9±0.8 days in group B (p>0.05). The total dose of dexamethasone did not 
dif fer significantly between groups (68.9±5.0 mg vs. 77.9±6.7 mg, p>0.05). 
The total dose of dexamethasone on operation day was significantly higher 
in group A (15±3.3 mg vs. 13±3.0 mg, p<0.05). Blood glucose concentra-
tion significantly decreased at preoperative night (group A -2.5±0.3, group B 
-2.2±0.5, p<0.05) and significantly increased during surgery in both groups 
(1.7±0.2 vs. 1.5±0.2, p<0.05), but there were no dif ference between them 
(p>0.05). Correlation between the total dose of dexamethasone and blood 
glucose level during perioperative period was not identified.
Conclusion(s): The blood glucose level of patients with brain tumor and cor-
ticosteroid therapy has increased significantly during operation but it has not 
depended on surgery start-time. Identified blood glucose variations did not 
require correction. 

06AP03-6
Anesthesia for neurosurgical procedures in pregnant patients: 
a systematic review 

Lauret ta M.P.1, Lubnin A.2, Spennati V.1, Borsellino B.1, Toscani L.1, Bilot ta F.1

1Universit y La Sapienza of Rome, Dept of Anaesthesiology & Intensive Care, 
Rome, Italy, 2Moscow Universit y, Russia, Dept of Anaesthesiology & Intensive 
Care, Moscow, Russian Federation

Background: Several neurological diseases have their onset predominantly 
in pregnancy, such as some brain tumors and cerebrovascular events. They 
are usually associated with pregnancy-related conditions: vascular endothe-
lial dysfunction and activation of hormonal receptors on cells surfaces. 
Aim of this systematic review is to report recent (last 10 years) clinical evi-
dences related to anesthetic management of pregnant females undergoing 
neurosurgery.
Methods: Two medical databases, PubMed and Embase, were queried in 
accordance with the Preferred Reporting Items for Systematic Reviews and 
Meta-analyses (PRISMA) statement recommendations. Key words used for 
the literature search were: “Neuroanesthesia & pregnancy” and “Intracranial 
procedures & pregnancy, “Brain tumor & pregnancy”, “Neurosurgery & preg-
nancy”, “Neuroradiology & pregnancy”, “Neuroprotection in pregnancy”, 
“Traumatic brain injury & pregnancy”. Only complete studies (no abstracts) 
published in peer-reviewed journals between January 2005 and October 
2015 were considered to be eligible. Following criteria were used: language 
(English); study type (human, clinical article, controlled clinical trial, con-
trolled study, randomized controlled trials, case reports).
Results: A total of 567 articles were retrieved using the listed key words and 
75 were selected and categorized into 3 subchapters: brain tumors in preg-
nancy & anesthetic management; brain vascular lesion in pregnancy (acute 
subarachnoid haemorrhage in pregnancy and stroke in pregnancy) & anes-
thetic management; traumatic brain injury in pregnancy & anesthetic manage-
ment.
Conclusion: Anesthetic management involves a multidisciplinary team to en-
sure the best outcome of the mother and fetus. General anesthesia seems 
to be the most safe during neurological procedures in pregnant patients. 
Cardiotography (CTG) monitoring seems not useful as a silent CTG is a nor-
mal consequence of general anesthetics. Fetal heart rate monitoring is more 
accurate, can be performed easily during neurological procedures in preg-
nant patients; it is sensitive marker to obtain significant information about fetal 
condition during GA.
Reference: 
Anson JA & al. Anesthetic management of labor and delivery in patients with 
elevated intracranial pressure. International Journal of Obstetric Anesthesia 
2015; 24:2 (147-160). 
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06AP03-7
Perioperative complications of deep brain stimulation surgery 

Barajas C.1, Valencia L.1, Rodriguez-Perez A.2, Sarmiento T.1, Ramos A.1, 
Robaina F.3

1Hospital Universitario de Gran Canaria Dr. Negrin, Dept of Anaesthesiology, 
Las Palmas, Spain, 2Universit y of Las Palmas de Gran Canaria, Depar tment 
of Medical and Surgical Sciences, School of Medicine, Las Palmas, 
Spain, 3Hospital Universitario de Gran Canaria Dr Negrín, Chronic Pain and 
Functional Neurosurgery Unit, Las Palmas, Spain

Background and Objectives: Deep brain stimulation (DBS) provides relief to 
patients with a variety of movement and other neurological disorders that do 
not respond to medication. 
The primary objective of this study was to evaluate perioperative complica-
tions in DBS. As a secondary objective, partial or total withdrawal of antipar-
kinson drugs af ter surgery (POTWASDAS) was assessed. 
Material and methods: A retrospective, observational study was carried out. 
All patients who had undergone DBS in our hospital were included. They 
were selected from the follow-up database of the Chronic Pain and Functional 
Neurosurgery Unit. Gender, years of follow-up, duration of disease, indica-
tions and duration of surgery, complications, ICU and hospital length of stay 
were all collected. POTWASDAS at 1, 6 and 12 months was also recorded. 
The variables were analyzed by SPSS. 
Results and discussion: Forty seven patients were included with an average 
age of 60.6±8.6 years. The gender distribution was 53.2% males and 46.8% 
females. The duration of disease until surgery was 12.52 ± 4.83 years. The 
main indication for surgery was refractoriness to treatment (59.6%) followed 
by dystonia caused by levodopa (34%).
The duration of surgery was 473.9 ± 112 min. The most frequent intraopera-
tive complication was high blood pressure (HBP) (>30% from baseline) in 
48.9% of the patients. Low BP (<30% from baseline), decreased level of con-
sciousness, lack of cooperation and anxiety was found in 4.3%.
As described, our most frequent postoperative complication was HBP in 
21.3%. Other complications were anxiety syndrome in 8.5%, low BP, de-
creased level of consciousness, epileptic crises, infection of the surgical 
wound and generalized tremors in 4.3%. The ICU and hospital length of stay 
was 1.18 ± 0.16 days and 15.15 ± 6.68 days respectively.
Af ter one month, it was possible to decrease medication in 40.4% of the pa-
tients and withdraw it in 27.7%. In 38% of these patients, it was necessary 
to reinitiate treatment at one year. Finally, medication could be decreased in 
40.4% and completely withdrawn in 4.3%.
Conclusion: Perioperative HBP with fear for risk of brain hemorrhage was 
the most common complication. Monitored anesthesia care along with tight 
BP control could reduce serious adverse outcomes in DBS surgery patients.
In more than half of the patients, it was possible to withdraw the medication 
partially at one year. However, complete removal was possible only in a small 
percentage. 

06AP03-8
Evaluation of the efficacy of esmolol and dexmedetomidine 
on blunting sympathetic stimulation during intracranial 
procedures 

Asouhidou I., Zosimidis D., Charalampidis D., Katsanevaki A., Patsepas P., 
Giannaki C.
G.Papanikolaou General Hospital, Dept of Anaesthesiology, Thessaloniki, 
Greece

Background and Goal of Study: Perioperative hemodynamic stability is 
of utmost importance during intracranial procures. Elevation of blood pres-
sure can cause bleeding or edema in the operative field, where an elevation 
of blood pressure during the recovery period is also associated with post-
operative hematoma. Β-blockers like esmolol, has been used ef fectively in 
blocking perioperative hemodynamic changes during intracranial surgery. 
Dexmedetomidine, a new alpha2-adrenergic agonists which of fers sedation 
and analgesia with no respiratory depression, gains popularity in neuroanes-
thesia. This study considers the applicability of these drugs as an adjuvant to 
neurosurgical case management during fast track anesthesia. 
Materials and methods: Forty-two ASA I-III patients undergoing intracranial 
tumor or aneurysm surgery were randomly divided in two groups. Af ter in-
duction in anesthesia, group D (n=15) received dexmedetomidine 1 mcg/kg 
over 10 minutes followed by 0.7mcg/kg/h, where group E (n=15) received 

esmolol 500mcg/Kg over 5 min following by 300mcg/Kg/min. Bispectral index 
was used to maintain a similar level of hypnosis in both groups (40-50). The 
hemodynamic variables at various stages of surgery (HR-heart rate, MAP-
Mean arterial pressure), opioids requirements and recovery characteristics 
were recorded. 
Results and discussion: There was no episode of hypotension or brady-
cardia (HR<45/min) in neither group. Emergence from anesthesia was suc-
cessful in all patients. There were no significant dif ferences between the 
two groups in extubation times (E=11.7±3.16min and D=12.3min±1.69, 
p<0.05). The coef ficient of variation for MAP did not dif fer between groups 
(p>0.05). However HR was lower in the groupD (p<0.05).A significantly small-
er proportion of patients in the DEX group required treatment with antihyper-
tensive medications (1 of 21, vs 5 of 21) during the extubation phase. 
Conclusion(s): Our study demonstrated that both esmolol and dex could 
ef fectively at tenuate intraoperative sympathetic overdrive during intracranial 
procedures. However Dex more ef fectively prevented the hyperdynamic sta-
tus throughout the extubation phase.
Reference: 
1. Asouhidou I, Trikoupi A. Esmolol reduces anesthetic requirements thereby 
facilitating early extubation; a prospective controlled study in patients 
undergoing intracranial surgery. BMC Anesthesiol. 2015 Nov 28;15:172. 

06AP03-10
A comparison 20% mannitol and 3% NaCI effects on 
coagulation parameters in vitro by ROTEM: prospective 
randomized crossover study 

Sencan B., Ali A., Tetik A., Yaman N., Bolsoy S., Akinci O.
Istanbul Universit y, Istanbul Facult y of Medicine, Dept of Anaesthesiology & 
Intensive Care, Istanbul, Turkey

Background and Goal of Study: Mannitol and Hypertonic saline (HS) are 
commonly use to minimize brain volume and intracranial pressure. The aim 
of present study was to evaluate the ef fect of 20% Mannitol and 3% HS on 
hemostasis in whole blood in vitro by ROTEM.
Materials and methods: Fif teen volunteer were included in the study(Figure 
1).In present study, we simulate to giving 375cc %20 mannitol (1gr/kg) 
or %3NaCI with/without 500cc HES to 75kg adult patient.Twenty ml blood 
samples were obtained from participants. In each group 2ml blood were 
collected into polypropylene tubes for ROTEM analysis and 2ml blood were 
collected into EDTA tubes for hemogram analysis. Af ter sampling all blood 
samples were diluted with test solutions(Figure 2). Group C (Control):Only 
blood,Group M (Mannitol):Seven percent 20% mannitol concentration in the 
blood, Group HS (Hypertonic Saline): Seven percent 3% HS in the blood 
Group M/H (Mannitol and HES):Six percent 20% mannitol concentration and 
eight percent HES in the blood.Group HS/H: (Hypertonic Saline and HES):Six 
percent 3% HS concentration and eight percent HES in the blood.Thereaf ter, 
within 2 hours af ter blood withdrawal, thromboelastometry coagulation analy-
sis. Automatically measured thromboelastometry parameters were Clot ting 
Time(CT) and Clot Formation Time(CFT) with InTEM, CT, CFT and Maximum 
Clot Firmness(MCF) with ExTEM and MCF with FibTEM recorded.
Results: ExTEM CT value was found significantly longer in Group M/H than 
the control. ExTEM CFT median and percentile values were Group C:85(70-
95)s, Group M:115 (94-128)s, Group HS:102 (84-114)s, Group M/H:128 (110-
144)s, Group HS/H:118 (107-132)s (Figure 3). In all study group’s FibTEM 
MCF values were significantly lower than control. Also we found significant 
dif frent between Group M and Group H 

[Figure]
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Conclusion(s): These results indicate that whole blood coagulation disorder 
induced by mannitoL and HS are mainly dependent on the final fibrinogen-
fibrin interaction.Our results may indicate that 3% HS is more suitable than 
20% mannitol during cranial surgery in terms of coagulation. 

06AP03-11
Regional anesthesia and sedation technique with 
dexmedetomidine for awake craniotomy 

Lamora Tost M., Molto L., Rodríguez C., Vila E., Fernández J., Pacreu S.
Parc de Salut Mar, Dept of Anaesthesiology, Barcelona, Spain

Bakground and aims: Awake craniotomy allows to maximize lesion resection 
while sparing language, motor and somatosensorial areas of the brain and 
to minimize the postoperative neurological deficits1. In our hospital, propofol 
infusion plus remifentanil infusion was the most common option for awake 
craniotomy. However, patients were sleepy that made it dif ficult their collabo-
ration during the surgery. Recently, we introduce dexmedetomidine2 (Dex), a 
selective α2-adrenoceptor agonist with analgesia, sedation and sympatholy-
sis ef fects and without respiratory depression. We show our experience using 
regional anaesthesia plus Dex sedation.
Methods: A descriptive study evaluated during 2015, consecutively five pa-
tients underwent awake craniotomy to treat supratentorial tumors. Regional 
anaesthesia using bupivacaine 0.25% with epinephrine, included the block-
ade of the cranial nerve V (supraorbital, supratrochlear, zygomathicotemporal 
and auriculotemporal branches) and the occipital nerves. The scalp, and dura 
were also infiltrated. Dex infusion was started before infiltrating, stopped be-
fore mapping and resumed at the beginning of dura closure. For postopera-
tive analgesia, dexketoprofen, paracetamol and morphine were administered.
Results: One male and four females (ASA II/III) were evaluated. The follow-
ing results are expressed as median and quartiles: age 32 [27-49] years old; 
weight 60 [51-93] kg; length of surgery: 330 [270-360] min. The total bupi-
vacaine was 140 mg. Dex infusion was administered at rate of 0.4 ug/kg/h 
at the open and closure of craniotomy and stopped during the surgery. No 
side ef fects such as nausea, vomiting, local anaesthetic overdose, respiratory 
depression, hyperalgesia or cardiac instability were observed. One patient 
presented seizures. There was a low incidence of intraoperative pain.
Conclusion: Regional anaesthesia and Dex sedation provided adequate con-
ditions for awake craniotomy. It decreases patients’ anxiety, pain medication 
needs, and level of consciousness without agitation.
References: 
1. Sarang A, Dinsmore J. Anaesthesia for awake craniotomy. Evolution of 
a technique that facilitates awake neurological testing. British Journal of 
Anaesthesia. 2003;90(2):161-5.
2. Bekker AY, Kaufman B, Samir H, Doyle W. The use of dexmedetomidine 
infusion for awake craniotomy. Anesth Analg. 2001;92:1251-3. 

06AP03-12
The effect of pneumoperitoneum and position on the optic 
nerve sheath diameter during robotic radical prostatectomy: 
an ultrasonographic evaluation 

Atic E.1, Cetingok H.2, Tok B.1, Hergunsel G.O.1, Yener Y.Z.1, Balkan B.1

1Bakirkoy Sadi Konuk Research and Tranining Hospital, Dept of 
Anaesthesiology & Intensive Care, Istanbul, Turkey, 2Istanbul Universit y, Dept 
of Anaesthesiology & Pain Medicine, Istanbul, Turkey

Aim: The deep trendelenburg position and pneumoperitoneum those applied 
in cases of Robot-Assisted Laparoscopic Radical Prostatectomy (RALRP) op-
erations are thought to increase intracranial pressure. Orbital ultrasonography 
as a non-invasive measurement of the optic nerve sheath diameter (ONSD) 
have been reported in recent years as in correlation with intracranial pressure. 
In this study, RALRP operations done in dif ferent intra-abdominal pressures 
and the af fect of the ONSD with dif ferent intra-abdominal pressure levels have 
been shown. Whether changes made in the cognitive functions of patients has 
been investigated by this likely ef fect.
Materials and methods: 40patients who RALRP operation planned, ASA 
physical statusI-II and in ages 50-70 were included to this study. The patients 
were divided into 2groups; according to insuf flation pressure as 10 mmHg 
(Group I) and 15mmHg (Group II). The optic nerve sheath diameter measur-
ing done for 10 times from the right eye of the patients with its 4 axis by ul-

trasound; before the induction of anesthesia, 5min af ter induction, 5min af ter 
abdominal insuf flation, 5,15,30,60 and 120 min of the trendelenburg position, 
5min af ter intra-abdominal insuf flation and trendelenburg terminated and 
5min af ter extubation. Standardized Mini Mental State Examination(SMMSE) 
was performed 1day before and 3days later the operation. 
Results: There were no dif ferences between the two groups for the operation 
time and demographical values.ONSD value was significantly (p<0,05) lower 
in Group I at the 60. and 120.min of the Trendelenburg position and at the 
5.min of returning to supine position.There were no dif ference between preop 
and postop SMMSE results for the two groups. Mean airway pressure and 
ONSD values in deep trendelenburg position during operation has increased 
in both groups compared with baseline values; but they have decreased back 
to levels similar to their baseline values at the end of the operation parameters 
with the supine position.
Conclusion: These results determined that lower intracranial pressure occurs 
at the low insuf flation group by lower ONSD values with the prolongation of 
the deep trendelenburg position,but this dif ference did not make a significant 
dif ference in terms of cognitive function,which is viewed by the SMMSE.
Acknowledgements: This study was presented at the 49th Annual Meeting of 
Turkish Anesthesiology and Reanimation Society among first 10 clinical study. 
(in Turkish language). 

06AP04-1
Incidence of surgical wound infections in patients undergoing 
craniotomy during the period 2007-2014 

Vila B., Fernández-Candil J.L., Moltó L., Rodríguez-Cosmen C., Pacreu S., 
Sadurní M.
Parc de Salut Mar, Dept of Anaesthesiology & Intensive Care, Barcelona, 
Spain

Background and Goal of Study: The overall incidence of surgical infection 
in patients undergoing craniotomy is around 5%. Infection rate in our hospital 
was much higher (14% in 2007 and 12.5% in 2008), for this reason a multidis-
ciplinary working group was created.
Materials and methods: The aim of this study was to determine the in-
cidence of nosocomial infection in elective craniotomies (January/2007-
December/2015) and to analyze the ef fectiveness of our therapeutic mea-
sures introduced in order to reduce the number of surgical wound infections. 
Results and discussion: The incidence of wound infection was highly vari-
able: 2009 (5.9%), 2010 (16.7%), 2011 (7.4%), 2012 (9.4%), 2013 (8.7%), 2014 
(3.5%). A total of 221 procedures were analyzed between 2012 and 2013. We 
found a total of 20 postoperative wound infections. We obtained 15 bacterial 
isolations: S. Aureus (4), S. Epidermidis (1), S. Pyogenes (1), S. Agalactiae (1), 
Acinetobacter Baumannii (1), Klebsiella Pneumoniae BLEE (2), Klebsiella (1), 
Bacteroides (1), Enterobacter Cloacae (2), E.Coli (1).
These findings showed that 53 % of the isolated pathogens were gram-neg-
ative bacteria that were not covered with the empirical antibiotic prophylaxis 
made with cefazolin and in 2014th was replaced for cefuroxime. Af ter these 
changes the rate infection along 2014 was 3.5%, 4 of the 114 craniotomies 
were infected and 2 cocoas gram-positive were identified. 
Conclusion(s): Knowledge of the local microbiology of infections is essen-
tial to guide both prophylaxis and empirical antibiotic therapy. The multidis-
ciplinary approach of the surgical wound infections helps to enhance the 
results. 
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06AP04-3
Complication during deep brain stimulator electrodes 
placement: a case report 

Giménez Jiménez I., Garcia Claudio N., Loro Represa J.M., 
Alberola Estelles M.J., Montero Sánchez F.I., Argente Navarro M.P.
Hospital Universitari i Politécnic La Fe, Dept of Anaesthesiology & Pain 
Medicine, Valencia, Spain

Background: Deep brain stimulator (DBS) placement is a surgical treatment 
for movement disorders, chronic pain, psychiatric disorder, and a growing 
number of neurological disorders.This treatment has provided remarkable 
benefits in Parkinson’s disease (PD).
Usually, the anesthetic technique for this procedure ,DBS placement with 
awake craneotomy, is based on a combination of local anesthesia, sedation 
and analgesia, which involve substantial risks like hemodynamic instabilities, 
airway obstruction, hypoventilation, nausea and vomiting, agitation or inter fer-
ence with cortical mapping.
Case report: We report the case of a 70-years-old man diagnosed of 
Parkinson’s disease, American Society of Anesthesiologists’ physical status 
II , who was scheduled for awake craniotomy in order to DBS placement . 
Monitoring included electrocardiography, pulse oximetry, end-tidal CO2 and 
noninvasive arterial pressure.The awake craneotomy was done with local 
anesthesia and was sedated using a propofol more remifentanyl infusion 
.Approximately 120 min af ter start of surgery the patient presented impor-
tant agitation and sinus bradycardia of 30 beats/min. Atropine is administred 
and a general anesthesia with endotracheal intubation was done,the patient 
sedated was moved to the Surgical Critical Care Unit, af ter that, a Cranial 
Computerized Tomography was done which showed no alterations, ten hours 
later the patient was extubated without complications and the surgery was 
rescheduled three weeks later.
Discussion: The challenge of providing adequate anesthetic care to an awake 
patient for intracranial surgery requires more than routine vigilance about 
anesthetic management. Not all patients are fit for awake craniotomy. In the 
complication of our case we considered, in addition to anxiety symptoms,the 
possibility of a vasovagal-type reaction or Autonomic dysfunction as a result 
of PD . We think that general anesthesia can reduced some negative aspects 
of this surgery such as anxiety or anesthetic concerns about respiratory dif-
ficulties.
Reference: 
1. Danielle Teresa Scharpf , Mayur Sharma, Milind Deogaonkar, Ali Rezai 
and Sergio D. Bergese.Practical considerations and nuances in anesthesia 
for patients undergoing deep brain stimulation implantation surgery. Korean 
Journal of Anesthesiology. Vol 68, nº4, August 2015
Learning points: Craneal surgery, awake patient, complication 

06AP04-4
Blood glucose management in patients with acute brain injury: 
a systematic review 

Aloisio S.1, Rostami E.2, Tosti G.1, Spennati V.1, Borsellino B.1, Bilot ta F.1

1La Sapienza, Dept of Anaesthesiology & Intensive Care, Rome, Italy, 
2Karolinska Institutet, Dept of Anaesthesiology & Intensive Care, Stockholm, 
Sweden

Background and Goal of Study: Blood glucose concentration (BGC) man-
agement in patients that necessitate an ICU therapy is a debated topic. This 
task is even more complex in patients with acute brain injury (ABI) because 
glucose is the metabolite mainly used by neurons and because of the risk of 
secondary brain injury. Patients with ABI may have suf fered of dif ferent condi-
tions as traumatic brain injury (TBI), acute ischemic stroke (AIS), intracranial 
hemorrhage (ICH), subarachnoid hemorrhage (SAH) and these can dif ferently 
af fect the brain function and metabolism. Aim of this review article is to report 
clinical evidence related to BGC management in ABI patients.
Materials and methods: A literature search through PubMed was accom-
plished.Two authors (F.B. and S.A.) independently screened and assessed 
titles,abstracts,and the full‐text papers, using inclusion and exclusion criteria. 
A total of 880 papers were screened and 846 were excluded. Selected stud-
ies were categorized into 3 subchapters: ef fects of insulin/other hormones 
treatment, relationship between BGC and outcome,and impact of nutrition 
on ABI patients. 
Results and discussion: 
1) Ef fects of insulin/other hormones treatment: insulin and other hormones 
like IGF-1 and GLP-1 might have a positive role in preventing ABI -induced 

hyperglycemia, although they can be associated with higher risk of hypogly-
cemia episodes. 
2) Relationship between BGC and outcome: hyperglycemia af fects in patients 
with ABI and several studies have demonstrated that hyperglycemia on admis-
sion is a common in AIS,SAH,ICH etc. High BGC on admission have been 
related to poor outcome.
3) impact of nutrition on ABI patients: ABI patients experiment a hypermeta-
bolic and hyper catabolic state with a rapid deterioration of body lean mass, 
therefore enteral nutrition(EN) and parenteral nutrition(TPN) are essential in 
these cases. Patients receiving TPN are most prone to present higher BGC 
when compared to those treated with EN.Patients with ABI that receive EN 
have a better clinical outcome.
Conclusion(s): Hyperglycemia is frequent during ABI and is associated with 
increased morbidity and mortality and poor outcome. It can be ef fectively 
treated with insulin infusion with appropriate BGC target. Also other hormones 
have potential therapeutic ef fects in BGC management. It is important to pro-
vide adequate glucose supply with preferentially with EN. 

06AP04-5
Anesthetic management of ruptured AVM with inner aneurysm: 
neurointerventional radiologist and anesthesiologist hand by 
hand 

Videc Penavić L.1, Kalousek V.2, Čulo B.2, Horvat A.1, Krolo Videka H.1, 
Gavranović Ž.1

1Clinical Hospital Sisters of Mercy, Dept of Anaesthesiology & Intensive Care, 
Zagreb, Croatia, 2Clinical Hospital Sisters of Mercy, Dept of of Diagnostic and 
Interventional Radiology, Zagreb, Croatia

Background: Neurointerventional procedures are best conducted under gen-
eral anesthesia, which allows periods of controlled hypotension, cerebral pro-
tection, and minimal movement(1). Anesthesiologist prevents and responds 
to procedural complications and together with neurointerventional radiologist 
deals with dif ferent working environment and specific requirements(2).
Case report: A 27-year old female presented with sudden intensive headache 
with excessive vomiting. Neuroimaging revealed hemorrhage from AVM with 
intranidal aneurysm. Medical council decided on neurointerventional proce-
dure in general anesthesia. Midazolam, sufentanyl and propofol were used 
for induction, with iv bolus of esmolol before intubation. Sevofluran,sufentanyl 
and norcuron were used for maintance of anesthesia, and monitoring of 
SpO2, EtCO2, arterial blood pressure and urinary output was performed. 
Coils were placed using the pressure cooker technique, and embolisation 
agent was injected intranidaly. Sudden tachycardia and rise in blood pressure 
occured at the same time the radiologist noticed the rupture of the intranidal 
aneurysm. Anesthesia was deepened and mannitol infusion started. The ra-
diologist occluded aneurysm by injeting liquid embolic material. Af ter waking 
up, the right hand paresis and sensomotor dysphasia were present. A con-
trol CT scan showed ischemic changes in the lef t ACM irrigation area. Three 
months af ter she still has minor motor dysphasia. 
Discussion: Anesthesiologist confronts a few moments (induction, intubation, 
extubation and some neurointerventional maneuvers) when there is need for 
tight ICP and hemodynamic control. He should be able to respond quickly on 
radiologist demands, lowering and raising MAP and ICP, using various dif-
ferent drugs and maneuvers, making optimal conditions for performing most 
delicate procedures on cerebral vascular structures. 
References: 
1. Nadjat-Haiem C, Ziv K, Osborn I. Anesthesia for carotid and 
cerebrovascular procedures in interventional neuroradiology. Int Anesthesiol 
Clin. 2009 Spring;47(2):29-43
2. Joung KW, Yang KH, Shin WJ, et al. Anesthetic consideration for 
neurointerventional procedures. Neurointervention. 2014 Sep;9(2):72-7
Learning points: Anesthesiologist awareness and quick response are of-
ten vital in case of adverese events during neurointerventional procedures. 
It seems that performing neurointerventional procedures with a permanent 
anesthesiology team in the radiology department proves to be invaluable. 
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06AP04-6
Comparison the effect on cerebral oxygenation by 
sevoflurane-remifentanil or propofol-remifentanil anesthesia 
in patients undergoing carotid endarterectomy 

Jeong S., Jeong S.S., Kim J.M., Jang E.A., Lee H., Pyen T.H.
Chonnam National Universit y Hospital, Dept of Anaesthesiology & Pain 
Medicine, Gwangju, Korea, Republic of

Background and Goal of Study: The purpose of present study was to com-
pare the ef fect of sevoflurane and propofol on regional cerebral oxygen satu-
ration (SrO2) using near-infrared spectroscopy (NIRS).
Materials and methods: We randomly allocated 78 adult patients sched-
uled to undergo carotid endarterectomy (CEA) into 2 groups: Sevoflurane 
or Propofol group, in that patients were anesthetized with sevoflurane-remi-
fentanil or propofol-remifentanil respectively. Study was performed with two 
phases: Phase 1 started from monitoring SrO2 before anesthesia induction 
to clamping the carotid artery; phase 2 started af ter carotid artery clamping 
until the end of surgery. SrO2, Bispectral index score (BIS), arterial blood pres-
sure, heart rate, peripheral oxygen saturation, end-expiratory carbon dioxide 
tension, and concentration of anesthetics were recorded. 
Results and discussion: There was no dif ference in the mean and minimum 
SrO2 before carotid artery clamping. The relative maximum decrease in SrO2 
was lower in Sevoflurane group thane Propofol group, measured in contra-
lateral side (P = 0.033); whereas, there was no dif ference in ipsilateral side. 
SrO2 was significantly decreased af ter carotid artery clamping and increased 
af ter declamping, however, there was no dif ference between Sevoflurane and 
Propofol group. Mean arterial blood pressure was lower in Sevoflurane group 
from the end of carotid artery clamping to the end of surgery (P = 0.048), 
without dif ference in BIS value
Conclusion(s): Propofol-remifentanil anesthesia was comparable with 
sevoflurane-remifentanil anesthesia undergoing carotid endarterectomy in 
an aspect of preserving the SrO2, with less decrease in mean arterial blood 
pressure. 

06AP04-7
Density spectral array of BIS VISTA monitoring system during 
Wada study 

Rodriguez Cosmen C.1, Pacreu Terradas S.1, Moltó Garcia L.1, 
Vilà Barrriuso E.1, Fernandez Candil J.L.1, Rocamora Zuñiga R.A.2

1Hospital del Mar, Dept of Anaesthesiology, Barcelona, Spain, 2Hospital del 
Mar, Dept of Neurology, Barcelona, Spain

Background and Goal of Study: Amobarbital is a very short acting barbitu-
rate which is injected in an internal carotid to perform Wada test for patients 
eligible for surgery treatment. Using Density spectral array (DSA) of Bispectral 
index (BIS) VISTATM Monitoring System (BVMS), we observed alpha oscilla-
tions in frontal areas, a characteristic event of general anaesthesia known as 
“anteriorization”1. To confirm these findings, we initiated a retrospective study 
analyzing the EEG recordings with 10-20 system. 
The aim of the study was to compare percentage of alpha power between 
occipital and frontal areas and dif ferences between both hemispheres when 
amobarbital was injected.
Materials and methods: Six patients underwent intracarotid amobarbital (IA) 
administration were included in the study. The EEG was recorded during five 
stages:
A) Epoch 1: baseline EEG, awake patient
B) Epoch 2: lef t or right anaesthetized hemisphere (ill hemisphere) 
C) Epoch 3: washout period
D) Epoch 4: right or lef t anaesthetized hemisphere (healthy hemisphere)
For each EEG channel the mean alpha absolute power was calculated obtain-
ing a single value for each Epoch. To assess significantly dif ference between 
alpha power for each study brain zone and each epoch we used the Wilcoxon 
signed rank test.
Results and discussion: Af ter the administration of barbiturate, there was an 
increase of alpha oscillations more evident in occipital than anterior area and 
especially in healthy brain. A slight increase of alpha power was observed in 
the anesthetized brain.
Conclusion(s): DSA of BIS showed that the administration of IA in one hemi-
sphere produced low frequency and alpha oscillations in the EEG of occipital 
and frontal hemispheres more evident in healthy brain, but patients did not 
loss the consciousness. The presence of this EEG pattern could be due to 

some cross-flow of the amobarbital and to an altered connectivity in the non-
anaesthetized hemisphere produced by a transient functional disconnection 
from the injected hemisphere2. 
References: 
1. Purdon P et al. Clinical Electroencephalography for anesthesiologists. 
Anesthesiology 2015, October;123(4):1-24. 
2. Douw L, Baayen JC, Klein M et al. Functional connectivity in the 
brain before and during intra-arterial amobarbital injection (Wada test). 
Neuroimage 2009;46:584-8. 

06AP04-8
Hypertonic saline on brain relaxation during supratentorial 
tumor craniotomy: a dose-comparative study 

Falcon-Araña L.1, Micol-Rodenas J.A.1, Fuentes-Garcia D.1, Javier R.-D.-S.-P.2, 
Fernandez-Contreras R.1, Segura-Postigo B.1

1HCU Virgen de la Arrixaca, Dept of Anaesthesiology & Pain Medicine, El 
Palmar, Spain, 2HCU Virgen de la Arrixaca, Dept of Neurosurgery, El Palmar, 
Spain

Background: Evidence from RCTs suggest that hypertonic saline (HS) is at 
least as ef fective, if not bet ter than mannitol for treatment of increased ICP. 
According to a recent meta-analysis comparing intraoperative ef fects of HS 
and mannitol in craniotomized patients, HS could significantly increase the 
odds of satisfactory intraoperative brain relaxation. No prospective studies 
stated a dose-response relationship of HS on brain relaxation in surgical set-
ting. A prospective, randomized, double-blind study was designed to assess 
dif ferences in brain relaxation between 2 doses of 3% HS during elective 
supratentorial brain tumor surgery.
Methods: 30 patients undergoing supratentorial craniotomy for tumor resec-
tion were enrolled to receive either 3 ml/Kg (group L) or 5 ml/Kg (group H) of 
3% HS administered at skin incision for 15 min. Brain relaxation was assessed 
af ter dura opening on a scale ranging 1-4 (1= perfectly relaxed, 2= satisfac-
torily relaxed, 3= firm brain, 4= bulging brain). Hemodynamic variables, tem-
perature, urine output, fluid balance, blood loss and laboratory values (blood 
gases, osmolarity, hematocrit, glycemia, lactate) were collected before HS 
infusion and 30, 120 and 360 min af ter it. Head position, type and location of 
lesion, presence and magnitude of midline shif t, extubation time, postopera-
tive complications, ICU and hospital stay were also recorded as well as 30 
day mortality. 
Results: No significant dif ferences between groups were found regarding 
age, gender, BMI and brain tumor location or size. In group L 46 % of patients 
(group H, 61 %) presented a midline shif t (P= 0.362). Median scores of brain 
relaxation (interquantile range) were 1.5 (1-2.75) and 2.0 (1.5-3) (P=0.211) 
for patients in groups L and H, respectively. If adjusted for the presence of 
midline shif t, the use of a higher dose of HS resulted in an odds ratio of 0.444 
(0.214-0.923) (P =0.057) and use of a lower dose resulted in 0.800 (0.126-
5.092) (P=0.813). So regarding ef fect of midline shif t, relaxation score is not 
af fected by the dose used of HS. No significant dif ferences in postoperative 
complications and length of stay were observed.
Conclusions: 3 ml/kg of 3% HS results in similar brain relaxation scores as 
5 ml/kg in patients undergoing craniotomy for supratentorial brain tumor. If 
adjusted for the presence of midline shif t, patients in the higher dose group 
had not significantly dif ferences in relaxation scores compared with the lower 
dose group. 
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06AP04-9
Bispectral Index monitoring as an indicator of acute cerebral 
events - a case report

Correia Gouveia F.1, Lareiro N.2, Fernandes A.1, Sampaio M.3, Oliveira C.4, 
Afanas I.2

1Centro Hospitalar de Vila Nova de Gaia / Espinho, Dept of Anaesthesiology, 
Vila Nova de Gaia, Por tugal, 2Instituto Por tuguês de Oncologia de Lisboa, 
Francisco Gentil E.P.E., Dept of Anaesthesiology, Por to, Por tugal, 3Centro 
Hospitalar do Por to, Imuno-Hemotherapy, Por to, Por tugal, 4Centro Hospitalar 
de Vila Nova de Gaia / Espinho, Dept of Anaesthesiology, Por to, Por tugal

Background: Bispectral Index (BIS) is based on a mathematical analysis of 
processed electroencephalogram (EEG) validated for anesthetic depth moni-
toring. BIS sudden fluctuations have been associated with clinically relevant 
cerebral hypoperfusion with prognosis impact1. 
Case report: A forty two years-old man, smoker, chronically exposed to 
wood dust, presented with holocranial headaches and epistaxis for the past 
nine months. No deficits were found on neurological examination. Imaging 
studies and biopsy showed ethmoidal sinus adenocarcinoma with intracranial 
invasion and he was scheduled for endoscopic nasosinusal surgery. 
Upon arrival to the operation room, patient was monitored according to ASA 
standards and added a BIS electrode. An initial BIS of 72, with a Signal Quality 
Index (SQI) of 100% and a Suppression Ratio (SR) of 0% was associated to 
lorazepam prescribed previously in the ward. Induction of general anesthesia 
was performed and maintained with sevoflurane and TCI remifentanil, Minto 
model, Ef fect-Site Concentration 2-10 ng/ml. Surgery and anesthesia went 
unevent fully. BIS was maintained between 20-40 with a SQI 18-100% and a 
SR 0-2%. 
Af ter 200 mg of sugamadex, emergence of anesthesia was at tempted. Almost 
immediately, a sudden decrease of BIS to 0 was noted with a sustained rising 
of SR to 100%. He was intubated but in spontaneous ventilation and hemo-
dynamically stable. Pupils were mydriatic. Emergent cranial Computerized 
Tomography identified cerebral edema and probable cerebral acute hemor-
rhage. He was then transferred to the Intensive Care Unit (ICU). Neurosurgery 
team decided there were no criteria for surgery. His condition deteriorated 
and hemodynamic instability supervened. During ICU stay BIS kept on 0 with 
a SR and a SQI of 100%. Next day, brain death tests performed were positive.
Discussion: The abrupt decrease of BIS and the increase of SR were indica-
tors of an acute cerebral dysfunction. Its suspicion decreased the time frame 
to perform an image study. Although not validated as an indicator of cere-
bral perfusion, processed EEG is a predictor of global acute cerebral events. 
Cerebral hemorrhage is described as a complication of these surgical proce-
dures and of ten associated with bad prognosis.
Reference: 
1. Myles, P. et al (2004). “Artifact in the bispectral index in a patient with 
severe ischemic brain injury.” Anesth Analg 98(3): 706-7
Learning points: Sudden fluctuations in BIS should alert to acute cerebral 
events. 

06AP04-10
Sitting position in neurosurgery: does venous air embolism 
prolong length of stay in neurosurgical intensive care unit? 

Matas M., Sekulić A., Zlatar P.
Universit y Hospital Centre Zagreb, Dept of Anaesthesiology & Intensive Care, 
Zagreb, Croatia

Background and Goal of Study: Sit ting position in neurosurgery is used in 
posterior cranial fossa and medulla oblongata surgery. One of the most com-
mon and most severe complication of operations in this position is venous air 
embolism (VAE). Incidence varies depending on the method used to detect 
VAE, being as high as up to 76% when transesophageal echocardiography 
monitoring is used. (1)
The aim of this study was to determine the dif ference in duration of stay in 
neurosurgical intensive care unit (NICU) for patients operated in sit ting posi-
tion with and without venous air embolism. 
Materials and methods: In our study we included 114 patients of all ages op-
erated in sit ting position from January 2011 to May 2015. All patients under-
went total intravenous anesthesia with thiopental/propofol and fentanyl, and 
they all had central venous catheter. VAE monitoring included clinical acknowl-
edgement (sudden decrease in end-tidal CO2, sudden decrease in mean ar-
terial pressure, increase in dif ference between end-tidal and arterial CO2).

Results and discussion: VAE was observed in 26 out of 114 patients in sit-
ting position. The duration of their stay in NICU was in range of 1 to 13 days 
(2,65±2,62) versus patients without VAE, range 1 to 29 days (2,60±3,47). To 
test our hypothesis we used t-test (t=0,0679, P=0,9460).
Conclusion(s): We have found no statistical dif ference in the length of stay in 
the NICU between patients who have suf fered from VAE during sit ting posi-
tion neurosurgery and those who have not.
Reference: 
1. Porter JM, Pidgeon C, Cunningham AJ Br J Anaesth. 1999; 82(1):117-28

06AP04-11
Inter-patient variability of propofol requirements for anesthesia 
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1Centro Hospitalar do Por to, Dept of Anaesthesiology, Por to, Por tugal, 
2Faculdade de Engenharia da Universidade do Por to, Dept de Engenharia 
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de Ciências e Tecnologia, Delegação do Por to, Por to, Por tugal, 4INEGI, 
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Background: We have recently reported1 a magnitude of more than 250% in 
individual variability in propofol dose requirements for induction of anesthe-
sia, a result released to the press by the ASA2. 
In the present study we assess the variability of propofol requirements for 
induction, maintenance and recovery.
Methods: Under IRB approval, 53 patients undergoing neurosurgery received 
fentanyl (3ug/kg) followed by 1% propofol at 3.3ml/kg/h until LOC (modified 
OAAS score of 0). Propofol and remifentanil cerebral concentrations (Ce) 
were calculated using Schnider’s and Minto’s PK models. At LOC the amount 
of propofol given and the predicted Ce were noted and the pump (Fresenius 
Orchestra) was switched to ef fect-site TCI. Propofol was titrated to a BIS of 40-
60. Remifentanil by TCI was started 30min af ter LOC, titrated during surgery. 
At the end of surgery it was set at a Ce of 2ng/ml and propofol was stopped. 
The patient was called every 10sec. At eye opening (ROC) propofol Ce was 
recorded. Propofol administered for LOC and from tracheal intubation until 
it was stopped at the end of surgery was calculated, both in mg/kg/h and 
in average Ce. Ce at ROC was noted. Data are mean±SD. Statistics used 
Pearson correlation.
Results: Table 1 presents the results. Variability of propofol Ce at LOC, dur-
ing maintenance and ate ROC was, respectively, 605%, 521% and 692%. 
Variability in dose of propofol during maintenance (mg/kg/h) was 496%.

Statistics
Minimum Maximum Mean SD

Propopofol Ce at LOC 1,22 7,39 4,2338 1,55852
Propofol Ce at LOC 0,00 2,69 1,1094 ,46892
Mean Propofol Ce during maintenance ,87 4,55 2,1360 ,73720
Mean Remifentanil Ce during maintenance ,42 4,95 2,1674 1,06283
Dose of Propofol at maintenance (mg/kg/h) 1,83 9,11 4,3908 1,61446
Fentanyl Ce at LOC 2,80 4,50 3,3917 ,42006
Duration of maintenance (h) ,77 11,00 3,3262 2,08343
Infusion velocity of propofol (mg/h) 115,10 603,74 296,1104 106,78330
Age 26 79 56,70 13,151
Height 1,48 1,85 1,6430 ,07819
Weight 41,00 99,00 68,3962 12,18028
BMI 14,70 36,13 25,3034 3,85078

[Table 1- Statistical Results]

Conclusion: We show a variability of around 5-fold in individual propofol re-
quirements for induction, maintenance and recovery. This is clinically relevant 
and it was observed when concentrations were calculated, taking already into 
account age, gender, weight and height. It provides evidence that other vari-
ables contribute to a significant inter-individual variability and supports the 
need to individualize anesthesia.
References: 
1. J Neurosurg Anesthesiol 27,4,2015,431-32
2. ht tps://www.asahq.org/about-asa/newsroom/news-releases/2015/10/
medication-dose-needed-for-general-anesthesia-varies-
widely?year=2015&month=10
Acknowledgements: FCT-UID/SEM/50022/2013; SFRH/BD/98915/2013 
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06AP04-12
Retrospective analysis of airway management, intraoperative 
hemodynamics and postoperative complications in patients 
with Atlanto-axial dislocation 

Tiwari P., Shetty A.N., Oak S.
Seth G.S Medical College & KEM Hospital, Dept of Anaesthesiology, Mumbai, 
India

Background and Goal of Study: Atlanto-axial dislocation(AAD) is highly un-
stable and usually fatal injury, it is at high risk of life threatening neurological 
injury hence cervical spine management is essential. Patients undergoing 
surgery pose various challenges to the anaesthesiologists with respect to air-
way management, intraoperative hemodynamics and postoperative recovery. 
This study is to provide an update on airway management , intraoperative 
hemodynamics and postoperative recovery & complications in patients of 
Atlanto-axial dislocation.
Materials and methods: Af ter ethics commit tee approval, we retrospectively 
analysed records of patients operated for AAD at neurosurgery department of 
K.E.M. Hospital, Mumbai from march 2012 to march 2015. Dif ficult intubations 
were anticipated on basis of (all 3) = MPC-III or IV , Sterno-mental distance 
=<12.5cm, mouth opening =<3 fingers. Airway intervention techniques, 
number of at tempts, intraoperative hemodynamics, postoperative recovery & 
complications were recorded and analysed.
Results and discussion: Af ter analysis of recorded data, 105 patients under-
went surgery for AAD during the study period. Manual in line stabilization was 
used in all patients. Various Airway intervention techniques used were: Air traq 
in 7(6.67%) patients, McGRATH 2(1.90%), McIntosh 69(65.71%), McCoy 
13(12.38%), ILMA 14(13.33%) respectively. Anticipated dif ficult intubations 
were in 38 (36.2) patients. Amongst total, Successful intubations in 1st at tempt 
were =Airtraq 6(85.7%), McGrath 2(100%), Macintosh 35(50.7%), McCoy 
4(30.8%),ILMA 7(50%), And amongst dif ficult intubations were=Airtraq 
2(66.7%), McGrath 2(100%), Macintosh 5(22.7%), McCoy 0(0%), ILMA 
2(40%). Intubations requiring >2 at tempts =Airtraq 1(33.3%), McGrath 0(0%), 
Macintosh 13(59.1%), McCoy 5(83.3%), ILMA 1(20%). 
Major blood loss was recorded in 24 (22.86%) patients. 5 patients had brady-
cardia and hypotension intraoperatively. Post-operatively, 4 patients were neu-
rologically same and 2 were deteriorated. Post-operative mortality recorded 
in 5 patients. 
Conclusion(s): Indirect laryngoscopes- McGRATH and AIRTRAQ was better 
than other intubation techniques. Major blood loss had higher incidence of 
postoperative ventilator support & mortality. No overall correlation between 
postoperative ventilatory support & neurological deterioration with intubation 
technique. Missing data & unavailability of fiberoptic bronchoscope (FOB) 
were major limitations.

06AP05-1
RNase treatment attenuated hepatic ischemia-reperfusion 
induced cognitive dysfunction through inhibition of 
inflammation in aged mice 

Chen C., Ma G., Zhang X., Liu H., Liu J., Zhu T.
Sichuan Universit y, Dept of Anaesthesiology, Chengdu, China

Background and Goal of Study: Hepatic ischemia-reperfusion (I/R) injury 
could lead to tissue damage, organ dysfunction and increased mobility and 
mortality. Previously, memory retention impairment was reported af ter liver 
I/R. Also, we have demonstrated that RNase treatment could at tenuated uni-
lateral nephrectomy-induced cognitive impairment. However, role of RNase 
administration in hepatic I/R induced cognitive dysfunction is still unknown. 
Therefore, we sought to investigate whether RNase treatment could mitigate 
hepatic I/R associated cognitive impairment.
Materials and methods: Af ter approval from the Institutional Animal Care 
Commit tee of Sichuan University, C57BL/6 male mice aged 12 months were 
randomly assigned to 3 groups: sham surgery plus placebo (Sham), I/R sur-
gery plus placebo (I/R), and I/R surgery plus RNase (I/R+RNase). A non-
lethal model of segmental hepatic warm liver I/R model was established by 
occlusion of the portal triad to the lef t and median liver with a microvascular 
clamp followed by reperfusion af ter 60 min. The I/R+RNase group received 
3 doses of subcutaneous injection of RNase respectively as reported previ-
ously. Morris Water Maze was used for cognitive assessment. Hippocampal 
cytokine mRNA levels and serum cytokine protein levels were measured by 
qRT-PCR and the ELISA kits respectively.

[Fig 1]

Results and discussion: RNase treatment led to significantly increased per-
centage time spent in old quadrant on day 3 and day 7 respectively, as com-
pared with untreated I/R group in the probe tests (40.54±2.63 vs. 30.60±2.08 
and 41.85±2.29% vs. 31.34±1.96%, *P<0.05, respectively) (Fig 1A), indicat-
ing RNase could at tenuate cognitive impairment induced by liver I/R in aged 
mice. Af ter 24 h reperfusion, RNase treatment significantly reduced serum 
protein levels of IL-1β and IL-6, and hippocampal mRNA levels of them were 
also significantly dicreased in the I/R+RNase group compared with the I/R 
group (data not shown). 
Conclusion(s): This study demonstrated that: 
1. RNase treatment may at tenuate hepatic I/R induced cognitive impairment; 
2. Cognitive protective ef fect of RNase may be associated with reduction of 
peripheral and hippocampus inflammation. 

06AP05-2
Angiogenesis in the brain af ter sevoflurane anesthesia in rats 

Horiguchi T.1, Masaki Y.1, Kawamura K.2, Nishikawa T.1

1Akita Universit y School of Medicine, Dept of Anaesthesiology & Intensive 
Care, Akita, Japan, 2Waseda Universit y, Research Institute for Science and 
Engineering, Tokyo, Japan

Background and Goal of Study: Although degeneration of brain cells includ-
ing apoptosis has been demonstrated af ter inhalation of volatile anesthesics 
in many reports, there is lit tle information about the restoration process of the 
damaged cells af ter inhaled anesthesia. To approach the restoration process 
in the brain cells, we compared the ultrastructural changes in the brain cells 
just af ter sevoflurane anesthesia and those 7 days af ter sevoflurane anesthe-
sia in rats. 
Materials and methods: We divided SD rats into three groups: the group just 
af ter sevoflurane, the group 7 days af ter sevoflurane and the control group. 
Rats were anesthetized with 2% sevoflurane, 33% oxygen in nitrogen for 2 h 
in the group just af ter sevoflurane. Just af ter the end of anesthesia, the chest 
was opened under intraperitoneal (IP) pentobarbital anesthesia. A catheter 
was inserted through the apex of the lef t cardiac ventricle for infusion of 0.1 
M cacodylate buf fer. The right atrium was inserted to drain the perfusion fluid. 
These were post fixed in 2% glutaraldehyde solution. The brain was embed-
ded in Epon, and ultrathin sections were made. These were stained with lead 
citrate and uranyl acetate and were observed in a transmission electron mi-
croscope (H-7650, HITACHI, Tokyo, Japan). 
The group seven days af ter sevoflurane and the control group were anesthe-
tized with IP pentobarbital. The other treatments were the same as the group 
just af ter sevoflurane. 
Results and discussion: In both of the sevoflurane groups, there were many 
degeneration cells with atrophic nuclei in both cerebral cortex and hippocam-
pus. In the group 7 days af ter sevoflurane, many capillaries of a few micro-me-
ter in diameter were found. Its endothelial cells had large nuclei, various rich 
organelle and small vascular cavity. The characteristics of these vessels were 
immature blood vessel (1). These vessels described above were not found in 
the just af ter sevoflurane and the control groups. These findings suggest that 
angiogenesis is induced in the restoration process of the degenerated brain 
cells af ter sevoflurane inhalation.
Conclusion(s): We found many degeneration cells and possible angiogen-
esis 7 days af ter sevoflurane anesthesia in the rat brain. Angiogenesis is likely 
to be induced in the restoration process of the degenerated brain cells caused 
by sevoflurane anesthesia.
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Reference: 
1. Hannah RS, et al. Anat Rec 178: 691-710, 1974. 

06AP05-3
Ciproxifan, a histamine H3 receptor antagonist, suppresses 
depolarization-evoked glutamate release in rat cerebrocortical 
nerve terminals via protein kinase A and mitogen-activated 
protein kinase signaling pathways 

Lin T.Y., Lu C.W., Wang S.J.
Far Eastern Memorial Hospital, Dept of Anaesthesiology, New Taipei Cit y, 
Taiwan, Republic of China

Background and Goal of Study: Histamine has long been studied for its 
inflammatory activity. Several recent studies have also demonstrated that H3 
receptor antagonists possess neuroprotective ef fect. However, the underly-
ing mechanisms of the neuroprotective property of H3 receptor antagonists 
have not been fully investigated. Given that glutamate plays a pivotal role in 
neuroprotection, the goal of this study was to examine the ef fect of H3 recep-
tor antagonists on presynaptic glutamate release and elucidate the underlying 
mechanisms. 
Materials and methods: Isolated nerve terminals (synaptosomes) purified 
from male Sprague-Dawley rat cerebral cortex were used to examine the ef-
fect of ciproxifan, an H3 antagonist, on glutamate release evoked by 4-amino-
pyridine (4-AP). Pharmacological activators and inhibitors of protein kinase 
cascades were used to investigate the possible downstream signaling path-
way. 
Results and discussion: Results showed that ciproxifan exhibited a concen-
tration-dependent inhibition of 4-AP-evoked glutamate release. In addition, 
this inhibition was prevented by chelating the intrasynaptosomal Ca2+ ions 
and by the vesicular transporter inhibitor, but was insensitive to the glutamate 
transporter inhibitor. The inhibition of evoked glutamate release was abolished 
by blocking the Cav2.2 (N-type) and Cav2.1 (P/Q-type) channels, but not by 
blocking intracellular Ca2+ release. Inhibition of protein kinase A (PKA) and 
mitogen-activated protein kinase (MAPK) also prevented the inhibitory ef fect 
of ciproxifan on evoked glutamate release. 
Conclusion(s): Our results suggest that ciproxifan inhibits glutamate release 
from rat cortical synaptosomes through the suppression of presynaptic volt-
age-dependent Ca2+ channels and both PKA and MAPK signaling cascades. 
These findings may delineate the possible neuroprotective mechanisms of H3 
antagonists. 
Acknowledgements: This work was supported by the grants from the 
Ministry of Science and Technology of Taiwan, Republic of China (MOST-104-
2314-B-418-001 and MOST-103-2314-B-418-006) 

06AP05-4
Neurotoxicity of dif ferent amyloid beta subspecies in mice 
and their interaction with isoflurane anaesthesia 

Schmid S., Rammes G., Blobner M., Syryca F., Jungwirth B.
Technical Universit y Munich Klinikum rechts der Isar, Dept of 
Anaesthesiology, Munich, Germany

Background and Goal of Study: Aim of this study was to assess the neuro-
toxicity of dif ferent amyloid beta (Aβ) subspecies that have been identified in 
the pathogenesis of Alzheimers’ disease and their interaction with isoflurane 
anaesthesia in mice.
Materials and methods: Af ter governmental approval cannulas were implant-
ed in the lateral cerebral ventricle of 72 male, adult C57Bl6N mice. 14 days 
later they were injected with Aβ1-40 (Aβ 40), Aβ 1-42 (Aβ 42), 3NTyr10-Aβ (Aβ 
nitro), AβpE3-42 (Aβ pyro), a mixture of the above four (Aβ mix), or phosphate 
balanced saline (PBS). Four days af ter injection we anaesthetized half of the 
mice in every group with isoflurane (Iso) for two hours while in the others a 
“sham” anaesthetic procedure (transport to the lab, handling, etc.) was per-
formed. During the next eight consecutive days we evaluated behavioural and 
cognitive performance of the mice using the modified hole board test. Data 
was analysed using general linear modelling (GLM).
Results and discussion: The percentage of total time the mice spend inves-
tigating a board with baited holes is presented in the figure as time on board 
(TOB). Increase in TOB is a sign for less anxiety as the mice start to explore 

their surrounding. Anxiety significantly decreases in groups Aβ 40, Aβ nitro, 
Aβ pyro and Aβ mix over time reflecting a habituation to the test. This ef fect 
is revoked by Aβ 42 (GLM Time: n.s. not significant). The mice in the Ab pyro 
group without anaesthesia show a trend to less anxiety, which is increased 
af ter isoflurane anaesthesia (GLM Iso: p=0.022).
Conclusions: Aβ 42 is more toxic than other Aβ subspecies leading to in-
creased anxiety, which is discussed as one of the first symptoms of behav-
ioural disorder in Alzheimers’ disease. (1) Isoflurane alters behaviour in mice 
dependent of the Aβ subspecies injected.
References: 
1. Ringman JM, et. al. Brain. 2015 Apr; 138(Pt 4):1036-45.
Figure legend: Time on board in percentage of total trial time. The area in 
lighter colour represents pathological values. Aβ x Iso interaction between 
Aβ and Isoflurane 

[Time on board]
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Glutamate excitotoxicity correction with amantadine 
on severe TBI 

Cherniy V.1, Andronova I.1, Cherniy T.2, Gorodnik G.1, Kugler S.3

1Donetsk National Medical Universit y, Dept of Anaesthesiology & Intensive 
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Excitotoxicity theory adequately explains the mechanisms of neuronal deaths. 
Glutamate activated calcium cascade excessive release of excitatory neu-
rotransmit ters of glutamate and aspartate from terminals of ischemic neurons 
in the extracellular space. 
One of the promising areas of post-ischemic cerebral homeostasis correction 
is the use of drugs designed to interrupt the fast reaction of glutamate-calcium 
cascade like amantadine sulphate, previously positioned only as antiparkin-
sonian. 
Goal of the Study: To study the ef ficacy of amantadine sulphate in patients 
with severe traumatic brain injury for an early correction of glutamate excito-
toxicity.
Materials and methods: 60 patients with a diagnosis of severe TBI. Open pro-
spective study on the type of “case-control”. Inclusion criteria: patients with 
severe TBI; GCS from 4 to 8 points. Group 1 consisted of 30 patients treated 
with the standard protocol. Group 2 - 30 patients who received, in addition to 
treatment protocol, amantadine sulfate, which is used at a dose of 200 mg per 
day i.v. for 7 days. Patients were examined neurological (lobular and disloca-
tion symptoms, GCS); the study of cerebral blood flow by means of transcra-
nial Doppler; EEG topographic mapping; variation pulsometry; CT brain.
Results: Patients in group 2 level of consciousness by GCS increase were 
found statistically significant (p ≤ 0.05, TW, MCC). changes in the indices of 
the spectral power of EEG and heart rate variability observed: reduction of the 
absolute spectral power of delta rhythm and relative spectral power of delta - 
EEG activity by more than 30% reduction in theta rhythm AFM; fall in VLF%; a 
sharp decline in the 1st integral factor in the lef t hemisphere. Previously were 
demonstrated that the basic EEG parameters activation of glutamate recep-
tors are increased rhythms in the range of 0.5-3 Hz (delta activity) when loos-
ening in the frequency band 8-26 Hz (alpha and beta rhythm). This changes 
were observed in group 2. 
Conclusion(s): In patients with severe traumatic brain injury in response to 
the use of amantadine sulfate were marked EEG predictors of depression glu-
tamate excitotoxicity: reducing the absolute spectral power of δ-range growth 
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of α-, β1- and β2- range of 2-4 hours. change combined with the increasing 
power of the low-frequency spectrum of HRV, reflecting the activation of stress 
adaptation mechanisms
Acknowledgements: This work was conducted in Donetsk National Medical 
University 

06AP05-6
Anaesthesia and consciousness-promising field for future 
research 

Lima G., Lapa T., Rego S., Figueiredo E., Paulo L., Rodrigues C.
Coimbra Hospital and Universitary Center, Dept of Anaesthesiology, Coimbra, 
Por tugal

Background and Goals: Review and enhance the links between conscious-
ness and anesthesia.
Methods: As part of an investigation project, research on PubMed database 
of the terms anaesthesia, pain and consciousness.
Results and discussion: There is no concept formally defined to conscious-
ness and its physiology is still to be discovered. Medicine describes essen-
tially two types of consciousness: arousal and awareness. Some of the states 
of arousal are: wakefulness, sleep, minimal consciousness, vegetative state, 
coma and brain death. If we can’t measure awareness, how can we be sure 
about brain death and decide organ donation?
For science, the brain acts according to Hodgkin-Huxley model. In the 80s, 
neuroscientists announced the theory of corticothalamic oscillations. Af ter 
that, the Neural Correlates of Consciousness, highlights minimum neural 
mechanisms for conscious perception. Other approach is given by the study 
of how consciousness can be generated by a physical system - Integration 
Information Theory. Anaesthetist SHamerof f and physicist came together with 
the Orch-Or Theory, defending consciousness takes place inside microtu-
bules in neurons by integration of potentials through gap junctions and di-
rected towards dif ferent foci in the brain according to the spatial pat terning 
of the gap junctions. Neuroimaging suggests the thalamus can function as a 
switch of consciousness, and anesthesia is fundamental in this field of study 
since it functions by deactivating and disrupting corticothalamic integration, 
according to anaesthetist MAlkire’s work.
Other questions not answered by corticothalamic oscillations include day-
dreaming and memory. To answer, the concept default mode network 
emerged. It’s a network of brain regions structural and functionally connected, 
activated when the individual isn’t focusing on the outside world, but when is 
awake and resting. Is characterised by neuronal oscillations at a rate lower 
than 0.1 Hz. Functionally is removed from sensory processing and is engaged 
in metacognitive operations. It seems to be a key to construction of the “self”. 
The pathology involving it is found in psychiatric diseases, but also in chronic 
pain syndromes. If we act on “self” observation and on these regions of the 
brain, will this bring changes to pain management?
Conclusion: These considerations suggest anaesthesia can help understand 
the physiology of the brain, improving our knowledge and bringing unimagi-
nable change to medical practice. 

06AP05-7
Combining 2-iminobiotin and hypothermia for reducing 
hypoxia-induced brain damage: Implications from a human 
cell culture model of hypoxic-ischemic brain injury 

Zit ta K.1, Peeters-Scholte C.2, Sommer L.1, Parczany K.1, Steinfath M.1, 
Albrecht M.1

1UKSH-Kiel, Dept of Anaesthesiology & Intensive Care, Kiel, Germany, 
2Neurophyxia B.V., Research and Development Depar tment, 
’s-Her togenbosch, Netherlands

Background and Goal of Study: Perinatal asphyxia represents one of the 
major causes of neonatal morbidity and mortality. Hypothermia is currently 
the only established treatment for hypoxic-ischemic encephalopathy, and no 
specific pharmacological therapy exists so far. We have shown that the biotin 
analogue 2-iminobiotin (2-IB) is able to reduce neuronal cell damage both in 
vitro as well as in vivo. Here we evaluated whether 2-IB has the potential to 
at tenuate hypoxia-induced injury of neuronal cells also under hypothermic 
conditions. 

Materials and methods: In-vitro hypoxia was induced in cultures of IMR-32 
cells. Af ter the hypoxic injury, cells were incubated with vehicle or 2-IB (10, 30, 
50, 100 and 300ng/ml) under hypothermic conditions (33.5°C). Cell damage 
was analyzed by LDH assays. Production of reactive oxygen species (ROS) 
was measured using fluorometric assays. Westernblot ting for PARP and phos-
phorylation of akt and erk1/2 was performed. 
Results: Hypoxia led to morphological signs of cell damage. Under hypother-
mia, LDH measurements revealed a significant LDH increase earliest at 25h 
af ter the hypoxic insult (p<0.01 vs normoxia), while under normothermic con-
ditions comparable cell damage was already detectable af ter 17h. The post-
hypoxic application of 2-IB significantly reduced the hypoxia-induced LDH 
release under hypothermia (10ng/ml, p<0.001; 30ng/ml, p<0.01; 50ng/ml, 
p<0.01; 300ng/ml, p<0.05; all vs vehicle control). Application of 2-IB (30ng/
ml) af ter hypoxia at tenuated the hypoxia-induced ROS production under hy-
pothermic conditions (hypoxia: p<0.01 vs normoxia; hypoxia+2-IB: p<0.05 
vs normoxia). Higher concentrations of 2-IB were less ef fective in reducing 
hypoxia-induced ROS generation. Culture medium concentrations of hydro-
gen peroxide were 9-fold increased by hypoxia under hypothermia (p<0.001 
vs normoxia) but not influenced by post-hypoxic application of 2-IB. Cleavage 
of PARP and akt phosphoprylation were by trend increased af ter the hypoxic 
insult, while hypoxia significantly increased the phosphorylation of the pro-
survival kinase erk1/2 (p<0.05 vs normoxia). Addition of 2-IB under hypother-
mia did not influence cleavage or phosphorylation of any of the mentioned 
molecules. 
Conclusion: Low doses of 2-IB can even under hypothermic conditions re-
duce hypoxia-induced neuronal cell damage in vitro. Combination treatment 
of hypothermia with 2-IB is a promising strategy for reducing hypoxia-induced 
neuronal injury. 

06AP05-8
Dexamethasone promotes the expression of VEGF in 
glioblastoma stem cells in vitro and in vivo and potentially 
impacts patient survival negatively 

Luedi M.1, Zinn P.O.2, Singh S.K.3, Lippuner C.1, Stueber F.1, Colen R.R.4

1Bern Universit y Hospital Inselspital, Dept of Anaesthesiology, Bern, 
Switzerland, 2Baylor College of Medicine, Dept of Neurosurgery, Houston 
TX, United States, 3MD Anderson Cancer Center, Dept of Cancer Systems 
Imaging, Houston TX, United States, 4MD Anderson Cancer Center, Dept of 
Neuroradiology, Houston TX, United States

Background: Dexamethasone is widely used to treat cerebral edema in 
glioblastoma (GBM). However, the drug’s impact on the tumor’s biology re-
mains unclear. Human glioblastoma stem cells (GSC) have become a reliable 
model for GBM research and can recapitulate GBM pathogenesis in mouse 
models. The purpose of this research was to uncover molecular targets of 
Dexamethasone and their ef fect on tumor biology.
Methods: Isolation of human GSC and all animal work was approved by IRB at 
MD Anderson Cancer Center. We exposed three independent GBM patient de-
rived GSC lines to clinical relevant doses of Dexamethasone and vehicle con-
trols. The drug’s impact on GSC gene and miRNA expression was profiled by 
microarray assays. Human GSC derived orthotopic tumors bearing nude mice 
were treated with 2mg/kg Dexamethasone i.p. daily. Immunohistochemical 
analyses were used to assess tumor properties. Risk scores for genes most 
af fected by dexamethasone, and their associations with GBM patient survival 
were analyzed in “The Cancer Genome Atlas” (TCGA) cohort (515 patients). 
Results: GSC exposure to Dexamethasone in vitro and in vivo resulted in an 
increase of expression levels of vascular endothelial growth factor (VEGF). 
Pathway analysis further showed a significant inhibition of apoptosis (z-
score: -3.122) and activation of survival (z-score: 5.137) of tumor cells and 
confirmed VGEF as a significantly activated upstream regulator (z-score 
3.335). MiRNA target filter analysis further strengthened these findings. 
Immunohistochemistry of xenograf t tumors proved a significant upregulation 
of CD31, a marker of endothelial cells, in vivo. TCGA patients with a high risk 
score for the most af fected genes (FC > 3.5) had significantly shorter survival 
(12.8 months versus 16.7 months, p <0.001). 
Conclusion: Dexamethasone exposure induces the expression of VEGF in 
GSC in vitro and in vivo, thus potentially promoting a more aggressive tumor. 
Further, risk scores based on dexamethasone dependent genes have prog-
nostic significance for shorter patient survival. Our findings call for additional 
therapeutics to neutralize this dexamethasone-mediated ef fects. 



230 Neuroanaesthesiology

06AP05-9
Laryngeal mask ventilation during lumbar spine neurosurgery 
in knee-chest position is feasible 

López-Baamonde M., Hurtado P., Tercero J., López A., Fábregas N., 
Valero R., Neuroanesthesia Section
Hospital Clínic, Dept of Anaesthesiology, Barcelona, Spain

Background and Goal of Study: The aim of this retrospective study was 
to describe our experience with LM airway management, including insertion 
of the device af ter induction of anaesthesia in prone self-positioned patients 
undergoing lumbar spine neurosurgery. 
Materials and methods: From records we extracted patient data (age, 
weight, height, body mass index, sex) and anticipated dif ficult airway. 
Outcome variables extracted from records were 1)LM repositioning, 2)orotra-
cheal intubation because of failed LM insertion, and 3)airway complications: 
laryngeal spasm, bronchospasm, leaks requiring LM repositioning, arterial 
oxygen desaturation (<95%) and bronchial aspiration. Details of airway man-
agement strategies were extracted for intubated patients. Duration of surgery 
was also recorded.
Statistics were compared between groups with the t test or the chi-square 
test, as appropriate.
Results and discussion: A total of 358 cases were collected from to 2008 to 
2013. Tracheal intubation was performed in 108 patients and LM was chosen 
for 250 patients (69.8%). Intubated patients had a higher mean age and rate of 
anticipated dif ficult airway; duration of surgery was longer (P <0.001, all com-
parisons). LM insertion and anaesthetic induction proved ef fective in 97.2% of 
the LM-ventilated patients; seven patients (2.8%) were intubated because of 
persistent leakage. Incidences with airway management were resolved with-
out compromising patient safety.
Our data support the clinical ef fectiveness and feasibility of anaesthetic in-
duction and insertion of a LM airway af ter patients have placed themselves 
in knee-chest position for lumbar neurosurgery. This approach was ef fective 
in 97.2% of the patients in this series, the incidence of complications was low 
at 2.8%, and the complications that did develop could be resolved in all cases 
without compromising patient safety.
Even though some clinicians still consider this use of LMs to be an insuf-
ficiently safe innovation, our experience supports the view that the approach 
is a feasible alternative that is likely to become standard practice in the future.
Conclusion(s): LM airway management during lumbar neurosurgery in knee-
chest position is feasible and safe when the anaesthetist is experienced. 

06AP05-10
Effects of prone position and positive end expiratory pressure 
on intracranial pressure (ICP) in patients undergoing spinal 
surgery using dif ferent surrogate estimations of ICP 

Robba C.1, Bragazzi N.2, Bertuccio A.3, Cardim D.4, Czosnycka M.4, 
Bacigaluppi S.5

1Cambridge, Dept of Anaesthesiology & Intensive Care, Cambridge, United 
Kingdom, 2Universit y of Arizona Health Network Genoa, School of Public 
Health, Dept of Health Sciences (DISSAL), Genoa, Italy, 3Universit y of London, 
Dept of Surgery, London, United Kingdom, 4Universit y of Cambridge, Brain 
Physics, Dept of Neurosurgery, Cambridge, United Kingdom, 5Genoa, Dept 
of Surgery, Genova, Italy

Background: Prone position and positive end expiratory pressure (PEEP) 
can improve gas exchange and respiratory mechanics. However, they are as-
sociated with risk of intracranial hypertension. Intracranial Pressure (ICP) can 
be non invasively estimated by dif ferent methods, such as the sonographic 
measurement of the optic nerve sheath diameter (ONSD), and Transcranial 
Doppler (TCD) derived formulae, including value derived from pulsatility index 
(ICPPI) and Flow Velocity Diastolic ( ICPFVd).

Methods: We investigated the ef fect of the PP and PEEP on ONSD, ICPFVd, 
ICP PI in a prospective study including 30 patients undergoing spinal surgery. 
One-way repeated analysis of variance (ANOVA), fixed-ef fect multivariate re-
gression models, Receiving Operator Curve (ROC) and multi-ROC analysis 
were performed. 
Results: The mean values of ONSD, ICPFVd and ICPPI significantly increased 
af ter change to prone position, but not af ter PEEP application. ROC and multi-
ROC analyses demonstrated that among the non-invasive methods, the mean 
ONSD resulted to have the highest area under the curve to distinguish change 
in ICP between supine and prone position, value (0.864±0.0338 [0.789 to 
0.920]). A cutof f of 0.43 cm was found useful to distinguish the mean ONSD 
value between supine and prone with a specificity of 75.0 and a sensitivity 
of 86.7.
Conclusions: All the non-invasive methods demonstrated an increase of ICP 
in prone position, whilst the ef fect due to PEEP is negligible. ONSD seems to 
have the best performance in the detection of position changes. Non-invasive 
ICP methods can be useful in patients undergoing spine surgery at risk of 
developing intracranial hypertension. 

06AP05-11
Perioperative management of massive bleeding: case report 

Baltazar I.1, Gonçalves A.2, André A.I.1, Palma Mira F.1

1Centro Hospitalar de Lisboa Ocidental, Dept of Anaesthesiology & 
Intensive Care, Lisbon, Por tugal, 2Hospital do Divino Espírito Santo, Dept of 
Anaesthesiology & Intensive Care, Ponta Delgada, Açores, Por tugal

Background: Pelvic tumor surgeries take a heavy toll on hemodynamics.1Early 
coagulopathy associated with massive bleeding has been recognized as a 
multifactorial condition2 and its management requires pre, intra and postop-
erative measures.
Case report: Male patient, 29 years old, with neurofibromatosis type 1 and 
malignant neurofibroma of the sacrum, scheduled for total sacrectomy by an-
terior and posterior approaches in two surgeries, separated by one week. 
Erythropoiesis was optimized with IV ferric carboxymaltose, oral folate and 
vitamin B12 six days before surgery, achieving an increase of 1g/dl in hemo-
globin level (12,4g/dl). Tranexamic acid was used for prevention of fibrinolysis, 
1g at induction and 1mg/Kg/h infusion during the entire procedure. Esmolol 
was infused for deliberate hypotension. Regular laboratorial control of hemo-
globin, prothrombin time, partial thromboplastin time, fibrinogen and platelets 
levels was carried out. 
Estimated blood losses of surgeries were 5 and 6,8 liters respectively and a 
total of 18 units of red blood cells (RBC), 9 units of fresh frozen plasma (FFP) 
and 8g of fibrinogen were administered intraoperatively. 
Postoperatively, the patient was treated with another 4 units of RBC, in order 
to keep hemoglobin levels >8g/dl, and 2 units of FFP while no evidence of 
coagulopathy was observed. Dismissal from intensive care unit was possible 
af ter 12 days.
Discussion: Management of massive bleeding should be based on an in-
dividual approach, involving multiple strategies with continuous clinical and 
laboratorial assessment to achieve a better outcome. Ef fective teamwork and 
communication are an essential part of this process.3

References: 
1. Journal of Clinical Orthopaedics and Trauma 4(2013) 164-170; 
2. Spahn et al. Critical Care 2013, 17:R76
3. Association of Anaesthetists of Great Britain and Ireland, blood transfusion 
and the anaesthetist: management of massive haemorrhage. Anaesthesia 
2010; 65: 1153-1161
Learning points: Although thromboelastography wasn’t used, for lack of this 
hemostatic assay in the hospital where surgery took place, ef ficient man-
agement of massive bleeding was achieved through optimization of eryth-
ropoiesis, prevention of more blood loss with tranexamic acid and controlled 
hypotension. Regular laboratorial control was essential on guiding on blood 
elements to transfuse in every critical moment. 
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n case 1 a Cohen BB was used; in case 2, an Arndt BB was chosen. Af ter 
BB placement, the corresponding lobes were isolated and remained so until 
before the bronchus section. 
This method of isolation prevented in both cases the spread of infection to 
healthy areas of the lung during the perioperative surgical manipulation ob-
taining a good result clinical-surgical.
Discussion: The fine balance between providing satisfactory surgical expo-
sure and manteining adequate oxygenation is a challenge, but in these cases, 
isolation was even more essential. For this, the anesthesiologist has several 
devices for airway management. 
Some experts recommend DLT for lung isolation for its shorter insertion and 
less need for repositioning; Others exposed that the BB have lower compli-
cation rate with the same ef ficiency as DL. However, it is also described the 
combination of placing both devices (DLT and BB), as presented in our cases, 
providing an excellent isolation and results. 
References: 
1. Narayanaswamy M, et al. Choosing a lung isolation device for thoracic 
surgery: a randomized trial of three bronchial blockers versus doublé lumen 
tubes. Anest Analg 2009; 108(4):1097-101.
2. Clayton-Smith A, et al. A comparison of the ef ficacy and adverse ef fects 
of double lumen endobronchial tubes and bronchial blockers in thoracic 
surgery: A systematic review and meta-analysis fo randomized controlled 
trials. J Cardiothorac Vasc Anesth 2015; 29(4):955-66.
Learning points: Combining DLT + BB could be an option to take in consid-
eration in lung infection thoracic surgeries. 
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Does high gradient between arterial and end-tidal pressure 
CO2 predicts pulmonary and systemic imflammatory response 
in lung resection surgery? 

Chamorro E.1, Galve A.I.1, Manu P.2, Reyes A.1, De la Gala F.1, Piñeiro P.1

1HGU Gregorio Marañón, Dept of Anaesthesiology & Intensive Care, Madrid, 
Spain, 2HGU Gregorio Marañón, Biochemistry and Molecular Biology, 
Madrid, Spain

Background and Goal of Study: End-tidal CO2 pressure (ETCO2) monitoring 
reflects arterial CO2 (PaCO2) and is standard monitoring in general anesthe-
sia. However, several factors may be responsible for discrepancies between 
ET-CO2 and PaCO2, including patient-related factors as ventilation-perfusion 
mismatch and dead space. Patients with higher dead space have an increase 
in the risk of pulmonary complications af ter surgery. 
The goal of our study was analyze the relationship between CO2 gradient dur-
ing thoracic surgery and perioperative inflammatory response.
Materials and methods: We design a prospective study (a substudy of NCT 
02168751). 175 patients who undergo lung resection surgery and voluntarily 
accept to participate in the study by giving their signed inform consent, were 
consecutively recruited. All the patients were managed with the same anes-
thetic protocol, except hypnotic drugs (sevoflurane or propofol). During dou-
ble lung ventilation in decubitus lateral position patients were managed with 
volume-controlled ventilation, tidal volume 8 ml/kg, and PEEP 5 cmH2O. In 
one-lung ventilation (OLV) tidal volume was change to 6 ml/kg (ideal weight). 
Arterial blood was drawn for measurement of arterial CO2. 
The gradient between arterial CO2 and end tidal CO2 (Grad CO2) measured 
by capnography was recorded. Then, patients were divided in two groups: 
Grad CO2 ≥ 10 mmHg and less than 10 mmHg. Fiberoptic bronchoalveolar 
lavage (BAL) was performed in both lungs before and af ter OLV for analysis 
of inflammatory markers (IL1, IL2, IL6, IL8, and TNF-a). The same inflamma-
tory markers were analyzed in arterial blood at 3 time points: baseline (before 
OLV); 6 and 18 hours af ter surgery. 
Postoperative hospital stay and postoperative pulmonary complications were 
also recorded. T-Student test was used to compare both groups. Statistical 
significance was set at P <0.05.
Results and discussion: 98 patients (56%) showed a Grad CO2 ≥ 10 and 77 
(44%) less than 10 mmHg. 28.9 % of patients Grad CO2≥ 10 group showed 
pulmonary postoperative complications, and 18.7% in Grad CO2<10 group 
(p = 0.123). Postoperative hospital stay was higher in Grad CO2≥ 10 group 
than in Grad CO2<10 group (10.3 ± 2 vs 6.4 ± 2 days, p= 0.005).
Conclusion(s): A considerable increase in Gradient CO2 in decubitus lateral 
position before lung resection surgery is associated with an increase in the 
pulmonary and systemic inflammatory response. 

07AP01-1
Preoperative exercise therapy in lung cancer surgery reduces 
the risk of postoperative pulmonary complications 
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Background and Goal of Study: Lung cancer patients of ten present poor 
cardiorespiratory fitness. Although rehabilitation programs are beneficial in 
cancer, heart failure, and COPD patients, preoperative exercise interventions 
have not been thoroughly examined regarding lung cancer surgery. 
Our primary aim was to test the influence of a short-term high-intensity train-
ing (HIT) program on postoperative complications. Secondary aims entailed 
the impact of HIT on aerobic exercise capacity.
Materials and methods: Patients scheduled to undergo lung cancer resec-
tion were randomized into usual care (UC) and rehabilitation (rehab) arms. 
Physiotherapists conducted preoperative rehabilitation, which consisted in 
2-3 HIT sessions/week. Functional assessment included peak oxygen uptake 
(VO2peak) and anaerobic threshold (AT) during cardiopulmonary exercise test-
ing and the 6 minute walking test (6MWT). Postoperative clinical outcome data 
included 30-day mortality, ICU stay, and any organ dysfunction. A bundle of 
perioperative interventions was administered to both groups to minimize post-
operative pulmonary complication (PPC) incidence.
We analyzed UC and rehab group dif ferences. The unpaired Student t test 
or the Mann-Whitney U-test were used for continuous variables, while the 
Pearson χ2 was used for dichotomous variables. Within-group changes over 
time were investigated with the paired Student t or Wilcoxon signed-rank tests.
Results and discussion: A total of 189 patients were screened over 3 years, 
and 151 were analyzed (UC N=77, rehab N=74). The two groups were com-
parable regarding patient and surgical features. The median enrollment to 
surgery time was 26 days (interquartile 25-75%, 21-33 days].
As shown in figure 1, rehab patients presented significant increases in VO2peak, 
AT, maximal power, and walking distance af ter completing the HIT program. 
Conversely, UC patients had significant decreases in VO2peak, AT, and 6MWT 
walking distance.
At least one major postoperative complication occurred in respectively 35% 
and 51% of rehab and UC patients (OR 0.56; 95% CI 0.29-0.1.07; p=0.080). 
PPC incidence was lower in the rehab group (rehab 23.0% vs UC 43.9%, 
p=0.018), with a significant reduction in the occurrence of atelectasis (12.2% 
vs 36.4%, p<0.001).
Conclusion: This study showed that HIT preparation of patients scheduled to 
undergo lung cancer resection enhanced aerobic fitness and resulted in fewer 
PPCs, compared with patients receiving usual care. 

07AP01-2
Double lumen tube with bronchial blocker for lobar isolation 
in infected lung surgery 

Nieto Conejos S.1, Peris-Montalt R.1, Granell M.1, Dolz L.M.1, 
Almenara Almenara N.1, de Andres J.2

1Hospital General de Valencia, Dept of Anaesthesiology & Intensive Care, 
Valencia, Spain, 2Hospital General de Valencia, Dept of Anaesthesiology & 
Pain Medicine, Valencia, Spain

Background: Healthy lung or lobes isolation is an absolute indication for se-
lected surgical set tings and medical conditions such as thoracic surgery in 
lung infection. Dif ferent methods have been described and used to isolate 
1 lung or lobe/s, including the double-lumen endotracheal tube (DLT) and a 
variety of bronchial blockers (BBs). We present two cases with lung infection 
in which the isolation was made by combining DLT + BB.
Case report: 
Case 1: 22-years-old man diagnosed with lung aspergilloma within the resid-
ual tuberculous cavity in the upper lef t lobe. The surgeon requested selective 
resection of this lobe. 
Case 2: 50-year-old man diagnosed with lung abscess in the lef t lower lobe 
with suspected neoplasia, proposed to lobectomy. In both, airway manage-
ment was a combination of lef t DLT with a BB, using the flexible fiberoptic as a 
guide to place the BB throught the endobronchial lumen of DLT. I
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07AP01-4
Transient receptor potential vanilloid type 1 attenuates lung 
ischemia-reperfusion injury through activation of α7 nicotinic 
acetylcholine receptor in mice 

Li X., Wang R., Cheng Y.
West China Hospital, Sichuan Universit y, Dept of Anaesthesiology, Chengdu, 
China

Background and Goal of Study: Cholinergic anti-inflammatory pathway is a 
mechanism that brain regulates inflammation through vagal ef ferent nerves 
and α7 nicotinic acetylcholine receptors (α7nAChR). Our studies indicated 
that activation of transient receptor potential vanilloid type 1 (TRPV1) chan-
nels expressed on vagal af ferent sensory nerves decreased lung ischemia-
reperfusion injury (LIRI) in rabbits and rats. 
This study was designed to detect whether TRPV1 at tenuated LIRI through 
α7nAChR anti-inflammatory pathway.
Materials and methods: Before 1h of lung ischemia and 2h of reperfusion, 
wild type (WT) mice or TRPV1 knock-out (KO) mice were pretreated with pla-
cebo (IR or IR-KO group), TRPV1 agonist capsaicin (Cap, Cap or Cap-KO 
group), TRPV1 antagonist capsazepine (Caz)+ Cap (Caz or Caz-KO group), 
methyllycaconitine (MLA, a α7nAChR-selective antagonist) + Cap (MCap or 
MCap-KO group), or PNU (a α7nAChR-selective agonist) + Caz (PCaz or 
PCaz-KO group), respectively. 
Sham groups (S or S-KO) were pretreated with vehicles and ventilated for 3h. 
Blood and lung tissue were obtained for blood gas indexes, lung wet-to-dry 
(W/D) weight ratio, HE staining for pathologic score, and IL1β, IL6 and TNFα 
levels in lung tissue. 
Results and discussion: 
1. Cap pretreatment in Cap group resulted in decreased lung W/D ratio, 
pathologic score, alveolar-arterial oxygen gradient (A-aDO2), and IL1β, IL6 
and TNFα (p<0.05 vs IR), while the reduction disappeared in Caz, Cap-KO 
and Caz-KO groups (p>0.05 vs IR or IR-KO). These data indicated activation 
of TRPV1 by Cap improved lung inflammation and lung injury, while Caz or 
TRPV1 KO abrogated this improvement in mice.
2. Af ter treated with MLA, MCap group presented higher A-aDO2, pathologic 
score, and IL1β, IL6 and TNFα levels (p<0.05 vs Cap). For MCap-KO group, 
there was a rise in the levels of A-aDO2 and pathologic score (p<0.05 vs 
Cap-KO). PCaz group showed lower levels of A-aDO2, pathologic score, W/D 
ration and IL1β (p<0.05 vs Caz group). PCaz-KO group showed lower levels 
of A-aDO2, pathologic score, IL1β and IL6 (p<0.05 vs IR-KO). Thus, admin-
istration of α7nAChR antagonist abolished the protective ef fect of Cap, while 
agonist generated similar protection even in TRPV1 KO mice and WT mice 
treated with Caz.
Conclusion: Activation of TRPV1 at tenuates LIRI probably through α7nAChR 
anti-inflammatory way. The specific role of cholinergic anti-inflammatory path-
way in this protection remains to be revealed. 

07AP01-5
Degradation of endothelial glycocalyx and MicroRNAs 
modulation in a model of lung resection surgery. Effect of 
sevoflurane administration 

Sanchez-Pedrosa G.1, González-Moraga F.1, Manu P.2, Vara E.2, Simon C.3, 
Garut ti I.1

1Hospital General Universitario Gregorio Marañon, Dept of Anaesthesiology 
& Intensive Care, Madrid, Spain, 2Universidad Complutense de Madrid, 
Biochemistry, Madrid, Spain, 3Hospital General Universitario Gregorio 
Marañon, Thoracic Surgery, Madrid, Spain

Background and Goal of Study: Consequent to lung resection surgery 
(LRS) there is an inflammatory response with endothelial damage and subse-
quent acute lung injury. The glycocalyx seems to have a key role in the regula-
tion of endothelial permeability. In the other hand, modulation of MicroRNAs 
expression has been implicated in inflammatory processes1, but it has not 
been studied in LRS. The protective ef fect of sevoflurane in LRS has been 
previously studied2. 
The aim of this study was to determine the degradation of glycocalyx and 
the expression pattern of MicroRNAs af ter LRS, and to evaluate the ef fect of 
sevoflurane on this response.
Materials and methods: A lef t caudal lobectomy was performed under gen-
eral anesthesia and 120 min. of one lung ventilation (OLV) into two groups 
of 5 Mini-Pig breed pigs (Sevoflurane group-SEVO and Control group-CON). 

Anesthesia was maintained throughout the procedure with sevoflurane 3% in 
the SEVO or propofol (8 mg kg -1 h -1) in CON. Af ter the procedure the animals 
were awaken, and 24 hours later were again anesthetized for extraction of 
biological samples. In the first procedure, a basal biopsy of lef t caudal lobe 
was performed. In the second one, biopsy of right mediastinal lobe (OLV dur-
ing lobectomy) and lef t upper lobe (not ventilated during lobectomy) were 
performed. One additional procedure was performed in one group of five ani-
mals, with the same methodology as in the CON group but without lobectomy 
or OLV (Sham group). Lung tissue expression of Syndecan-1 and several 
MicroRNAs (MiR-182, 145, 146, 192 and let7d) were measured (Western blot 
and RT-PCR respectively). Lung edema was measured by gravimetric index. 
Dif ferences between groups were analysed by ANOVA multiple range test, 
and Wilcoxon test for evolution of the intragroup values. P <0,05.
Results and discussion: 

[Lung tissue]

Conclusions: LRS promotes glycocalyx degradation and expression of 
MiRNA-182; this is linked to the development of lung edema. Sevoflurane 
administration during LRS protects from these molecular changes and the 
development of acute lung injury.
References: 
1. Oglesby IK, et al. Resp Res 2010; 11:148. 
2. Rancan L et al. Transplantation 2014; 98:1151-1157 

07AP01-6
Postoperative serum troponin I elevation af ter thoracotomy 
versus video-assisted thoracoscopic lung resection 

Morales P., Coronado C., Camio E., Matarin S., González-Tallada A., 
de Nadal M.
Hospital Universitari Vall d’Hebron, Universitat Autònoma de Barcelona, Dept 
of Anaesthesiology & Intensive Care, Barcelona, Spain

Background and Goal of Study: In high-risk patients undergoing lung re-
section, minimally invasive approach through video-assisted thoracoscopic 
surgery (VATS) is expanding and is associated with a lower incidence of major 
cardiopulmonary complications and mortality compared to open thoracoto-
my (1). Cardiac troponin-I (TnI) elevation is frequent af ter lung surgery (2), but 
its correlation with the surgical approach has not been described. The aims 
of this study were to determine the frequency of postoperative TnI elevation 
following thoracotomy or VATS lung resection in high-risk patients and its cor-
relation with 30-day mortality.
Materials and methods: As part of routine postoperative care for all patients 
at high cardiac risk, we measured serum high-sensitivity TnI levels (Siemens 
ADVIA Centaur) during the first two postoperative days in 96 consecutive 
patients that underwent lobectomy (n=70) or lung wedge resection (n=26). 
High-risk patients were defined as ≥65 years or <65 years with known cardio-
vascular risk. Patients were divided in two groups depending upon surgical 
approach (open thoracotomy or VATS). The specific troponin cut of f used was 
TnI ≥0.04 ng/ml. Baseline clinical characteristics, perioperative parameters, 
and 30-day mortality was assessed in both groups.
Results and discussion: Of the 96 patients screened, 44 were operated on 
through open thoracotomy (TH group) and 52 through VATS (VATS group). 
The overall frequency of TnI elevation was of 32.3%. TnI elevation was detected 
in 14/44 patients (31.8%) in the TH group and in 17/52 patients (32.7%) in the 
VATS group (P-value chi-squared 0.927). Baseline clinical characteristics and 
perioperative parameters were similar in both groups. Overall 30-day mortality 
was of 3/96 patients (3.1%). 30-day mortality was of 2/44 patients (4.5%) in 
the TH group and 1/52 patient (1.9%) in the VATS group (P-value chi-squared 
0.825).
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Conclusions: In high-risk patients undergoing lung resection, the frequen-
cy of postoperative troponin elevation was similar in patients operated on 
through open thoracotomy and through VATS. No dif ferences were found in 
early mortality between both groups. The frequency of troponin elevation was 
higher than the one reported in non high-risk patients (3).
References: 
1. Falcoz et al. Eur J Cardiothorac Surg. 2015;26 pii: ezv154
2. Lucrezioti et al. Rev Esp Cardiol. 2007; 60:1159-66
3. Deveraux PJ et al. JAMA. 2012; 307:2295-2304 

07AP01-7
Apneic oxygenation during one lung ventilation - a case report 

Spencer L., Simões V., Oliveira C., Marques C., Salta C., Poeira R.
Centro Hospitalar de Lisboa Central, E.P.E., Dept of Anaesthesiology, Lisboa, 
Por tugal

Background: Hypoxemia is a possible complication of one-lung ventilation 
(OLV), as shunt fraction increases, and oxygenation is impaired. There are 
some aspects that can predict this situation such as altered lung function and 
distribution of perfusion between the lungs, as well as intraoperative posi-
tioning. Hypoxemia during OLV may be prevented by applying a ventilation 
strategy that avoids alveolar collapse while minimally impairing perfusion of 
the dependent lung. When other causes are excluded such as misposition 
or obstruction of the double-lumen tube, treatment can be symptomatic by 
improving ventilator pat terns, increasing inspired fraction of oxygen or using 
strategies to oxygenate the nonventilated lung.
Case report: We report a case of a 86 year-old female patient, with history 
of Diabetes Mellitus type II, hypertension, auricular fibrillation anticoagulated 
with Varfine® and recent pneumoniae in the right lung, without surgical or 
anesthetic history. The patient underwent an urgent thoracotomy to drain and 
remove clots from a spontaneous lef t hemothorax. 
Intraoperatively, peripheral oxygen saturation was normal (98%) until the pul-
monary exclusion was performed, af ter which hypoxemia ensued (83-87%), 
not responding to increase of the inspiratory oxygen fraction (FiO2) and mod-
ification of the ventilator pat terns. An open valve Waters system at 5L/min 
was then connected to the non-ventilated lung in order to oxygenate without 
actively ventilating it, with an increase of the oximetry to 95%, and without 
significant impairment of the operation field.
Discussion: Apneic oxygenation is a simple and ef ficient method for oxy-
gen administration that can be used on OLV when other strategies such as 
increasing the FiO2 and positive end-expiratory pressure (PEEP), recruitment 
strategy and perfusion modulation have failed.
Reference: 
Hypoxemia during one-lung ventilation: prediction, prevention, and 
treatment. Karzai W, et al. Anesthesiology, 2009. Apnoeic oxygenation 
on one-lung ventilation in functionally impaired patients during sleeve 
lobectomy. Sanchez-Lorente D, et al. Eur J Cardiothorac Surg, 2011.
Learning points: Apneic oxigenation constitues a simple and ef fective meth-
od to improve oxygen levels during one lung ventilation. 

07AP01-8
An evaluation of remifentanyl propofol response surfaces 
for predicting wake-up time during video-assisted thoracic 
surgery 

Wang H.-Y., Ting C.-K.
National Yang-Ming Universit y, Dept of Anaesthesiology, Taipei, Taiwan, 
Republic of China

Background and Goal of Study: Practice of modern anesthesia usually em-
ploys a hypnotic and an analgesic to produce synergistically sedation and 
analgesia. Two response surface models of remifentanyl-propofol interaction 
previously developed from volunteers data were used to predict response to 
various degrees of sedation by using the Observer’s Assessment of Alertness/
Sedation (OAA/S) scores. One of the models predicts OAA/S<2 and the other 
does OAA/S<3. 
Our hypothesis was that both of the models would accurately predict return of 
responsiveness af ter Video-Assisted Thoracic Surgery. Applying these mod-
els could reduce the total anesthesia time and then improve the ef ficiency of 
operating room.
Materials and methods: Thirty patients scheduled for Video-Assisted 
Thoracic Surgery were enrolled. General anesthesia was carried out with pro-
pofol infusion and fentanyl bolus. Ef fect site concentrations of patients were 
calculated by pharmacokinetic model from Schinider for propofol and Shafer 
for fentanyl throughout the procedure. Fentanyl ef fect-site concentrations 
were then converted to equivalent remifentanil ef fect-site concentrations us-
ing a relative potency of fentanyl to remifentanil of 1:1.2. All assessments of 
sedation were performed every twenty seconds by one investigator. Model 
predictions were compared with observed response to evaluate the accuracy 
and precision of model prediction of wake-up time in Video-Assisted Thoracic 
Surgery.
Results and discussion: The average dif ference between the time when a 
patient with response to name spoken in normal tone and the time when the 
model predicted 50% probability of a patient would respond were 30.80 ± 
17.77 minutes (mean ± SD) for the OAA/S<2 model and 13.71 ± 11.35 min-
utes for the OAA/S<3 model.
Conclusion(s): Our results suggest that although the two models were pos-
sible to identify target concentration pairs that predicted the time of ROR in 
volunteers and some elective surgery, but in patients af ter VATS with double 
lumen intubation under TIVA with TEA, we may need another response sur-
face model of epidural and IV anesthetics combination to predict the time of 
ROR. 

07AP01-9
Enhancing patient safety in robotic thoracic surgery with 
continuous real-time visualization via video double lumen tube 

Heir J., Guo S.-L., Thakar D., Potylchansky E., Mirza K., Lasala J.
The Universit y of Texas MD Anderson Cancer Center, Dept of 
Anaesthesiology, Houston, United States

Background: With the introduction of minimally invasive surgical techniques, 
the utilization of robotic surgery continues to rise. Providing good lung isola-
tion and one lung ventilation can be challenging in robotic thoracic surgery; 
given the unique positioning of the patient and limited airway access.
Case report: 69 year old male with a lung tumor presented for robotic as-
sisted lef t lower lobe lobectomy. Since the DaVinci robot’s positioning will 
essentially cover the patient’s head and completely block the anesthesiologist 
access for airway security, we therefore, utilized the Vivasight™ (ET View Ltd, 
Misgav, Israel) video double lumen tube (VDLT) with an embedded camera 
to facilitate both placement and verification of the final position of the VDLT to 
ensure lung isolation.
Discussion: Currently, placement of double lumen tubes (DLT) with fiberoptic 
bronchoscopy (FOB) confirmation is the standard of care in the United States. 
The positioning of the patient and robot, of ten make the airway inaccessible 
since the patient is in lateral position and the head may be turned 90-180 de-
grees away; making FOB challenging and awkward to perform. Technological 
advances in the miniaturization of video camera and light source of fer a novel 
solution to the challenges faced by the anesthesiologist in these robotic cas-
es. The view provided by the VDLT allows for continuous real time visualiza-
tion of the primary carina, which facilitates rapid diagnosis and appropriate 
intervention; a critical factor in patients with low cardiopulmonary reserve in 
whom even transient disruption of ventilation may be detrimental. Using this 
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novel solution, the anesthesiologist can forewarn the surgical team when the 
tube may become malpositioned and not rely necessarily on desaturation, 
changes in airway pressures, or surgeon complaining of lung inflating in the 
surgical field. That may of fer another measure of patient safety as the continu-
ous visualization of the airway can reduce complications from adverse airway 
events. Although the VDLT can be used with or without the FOB, further study 
is warranted to evaluate issues such as cost and obstruction of camera lens 
by secretions.
Reference: 
Koopman EM et al. Anaesthesia 2015Aug;70 (8):962-8.doi:10.1111/
anae.13068. Epub2015 Apr 1
Learning points: Continuous visualization via VDLT of fers: rapid diagnosis 
and forewarning of malposition, verification of corrective maneuvers without 
FOB use and enhances patient safety. 

07AP01-10
The length of right main bronchus in supine and lateral 
positions af ter lef t-sided double lumen intubation 

Punjasawadwong S., Churnchongkolkul W., Punjasawadwong Y.
Chiang Mai Universit y, Dept of Anaesthesiology, Chiang Mai, Thailand

Background and Goal of Study: The length of right main bronchus is es-
sential for proper placement of right sided double lumen tubes or right en-
dobronchial blockers. Regarding the physical dif ference among population, 
we hypothesized that Thai people might have shorter right main bronchus 
compared to westerns. This study was conducted to measure the average 
length of right main bronchus in Thai patients in supine and lateral positions 
af ter the lef t-sided double lumen intubation.
Materials and methods: The research design was cross sectional. Af ter ap-
proval from the institute ethical commit tee, the study was carried out in 50 
consecutive surgical patients undergoing thoracic procedures. A lef t sided 
double lumen tube was inserted and its position was confirmed by a flex-
ible fiberoptic bronchoscope. A length of right main bronchus was measured 
in supine and lateral decubitus positions. Data regarding the length of right 
main bronchus was expressed as mean ± sd. with 95% confidence interval. 
Appropriate statistical tests including unpaired or paired t-tests were used 
when appropriate at a statistically significant level of 0.05.
Results and discussion: Out of 50 patients, 27 were female. All were adults 
with the age of 57 ± 14 years old, weight 54.79 ± 10.34 kg, height 159.5 ± 
7.34 cm, and BMI 21.83 ± 3.91 kg/m2. The average length of the right main 
bronchus in the supine position was 1.72 ± 0.75 cm with the 95% CI of 1.5, 
1.94. The mean lengths were 1.62±0.84 cm. and 1.83±0.64 cm in female 
and male respectively (p=0.34). Compared to the supine position, there was 
a statistically significant increase in length of the right main bronchus in the 
lateral decubitus position to 1.83 ± 0.83 cm (p=0.043, 95% CI of 1.64, 2.1 cm).
Conclusion(s): The result of this study provides information regarding the 
length of right main bronchus in both supine and lateral decubitus position in 
patients undergoing thoracic procedures. The information could help anes-
thesiologist to properly place right sided double lumen tube or endobronchial 
blocker, thereby, protecting the right upper lung against atelectasis or aspira-
tion during the thoracic procedures. 
References: 
1. Eberle B, Weiler N, Vogel N, Kauczor H, Heinrichs W. Vascular Anesthesia 
1999; 13(5) :532-537 2. Pak HJ, Hong BH, Lee WH. Korean J Anesthesiol. 
2010; 59(4): 249-255
Acknowledgements: The Faculty of Medicine, Chiang Mai University 
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Metalloproteinases af ter one-lung ventilation. Relationship 
with mechanical ventilation and postoperatory pulmonary 
complications in lung resection surgery 

Galve A.I.1, Chamorro E.1, Rancan L.2, Reyes A.1, Piñeiro P.1, Garut ti I.1

1HGU Gregorio Marañón, Dept of Anaesthesiology & Intensive Care, Madrid, 
Spain, 2HGU Gregorio Marañón, Biochemistry and Molecular Biology, 
Madrid, Spain

Background and Goal of Study: Some studies have related an exacerbated 
lung inflammatory response to the development of acute lung injury (ALI) 
in lung resection surgery (LRS). The elevation of matrix metalloproteinases 
(MMP) in bronchoalveolar lavage (BAL) fluid has been related with acute lung 
injury during mechanical ventilation, and therefore it could af fect the outcome 
of LRS. 
The goal of the study was to evaluate the predictive value of MMP on postop-
erative pulmonary complications (PPC) in patients undergoing LRS.
Materials and methods: We designed a prospective study (a substudy of 
NCT 02168751), which was approved by the local Ethics Commit tee. Writ ten 
informed consent was obtained from all patients scheduled for LRS. The ex-
clusion criteria applied were as follows: treatment with immunosuppressant 
drugs within 3 months prior to surgery, blood products administration within 
10 days before the surgery, relevant pulmonary disease (FEV1<50%). Af ter 
intubation with a double-lumen tube, all patients were managed with volume-
controlled ventilation (VCV), tidal volume (TV) 8 ml/kg, PEEP 5 cmH2O, FiO2 
0.4-0.5 and respiratory rate to maintain end tidal CO2 30-35 mmHg. In one-
lung ventilation (OLV), TV 6 ml/kg, PEEP 5 cmH20, permissive hypercapnia 
and FiO2 0.6-1 to maintain SatO2>90% were applied. Fiberoptic BAL was 
performed in both lungs before and af ter OLV for analysis of MMP. BAL sam-
ples were centrifuged and the supernatant was stored at -40 ºC until analysis. 
Expression of MMP was measured with Western Blot. We recorded the PPC 
defined as Ariscat criteria. For statistical analysis we used Mann Whitney U 
test.
Results and discussion: We have seen the relationship between high pla-
teau pressure and driving pressure and low lung compliance with an increase 
in dependent lung MMP-9 BAL samples at the end of surgery. However, pa-
tients who developed PPC showed an increase in MMP-7 and MMP-9 in the 
non-dependent lung.
Conclusion(s): We conclude that the behavior of MMP in the BAL of patients 
undergoing LRS can play an important role in the postoperative course. 

07AP01-12
Nonintubated thoracoscopic surgery for lung tumors in 
patients with compromised lung function 

Wang M.-L.1, Hung M.-H.1, Hsu H.-H.2, Chan K.-C.1, Cheng Y.-J.1, Chen J.-S.2

1National Taiwan Universit y Hospital, Dept of Anaesthesiology, Taipei, Taiwan, 
Republic of China, 2National Taiwan Universit y Hospital, Dept of Surgery, 
Taipei, Taiwan, Republic of China

Background and Goal of Study: Patients with compromised lung function or 
chronic obstructive pulmonary disease are considered high-risk for intubated 
general anesthesia, which may preclude them from surgical treatment for lung 
tumors. We evaluated the feasibility and safety of nonintubated video-assisted 
thoracoscopic surgery (VATS) for the surgical management of lung tumors in 
patients with compromised lung function. 
Materials and methods: From August 2009 to December 2014, 28 patients 
with compromised lung function (preoperative forced expiratory volume in 1 
second <70% of predicted) underwent nonintubated VATS using a combina-
tion of thoracic epidural anesthesia or intercostal nerve block and intratho-
racic vagal block with target-controlled sedation.
Results and discussion: Eighteen patients had primary lung cancers. In the 
patients with primary lung cancer, lobectomy was performed in 4, segmen-
tectomy in 3, and wedge resection in 11, with lymph node sampling adequate 
for staging. One patient required conversion to intubated one-lung ventila-
tion because of persistent wheezing and labored breathing. Five patients de-
veloped air leaks more than 5 days postoperatively. Two patients developed 
acute exacerbations of chronic obstructive pulmonary disease, and atrial fibril-
lation occurred in 1 patient. The median duration of hospital stay was 6 days. 
Nonintubated thoracoscopic surgery has the theoretical advantage of pre-
serving natural negative-pressure breathing physiology. Additionally, avoiding 
endotracheal intubation reduces airway irritation and complications such as 
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a sore throat and hoarseness. For patients with dif fuse emphysematous pa-
thology, nonintubated technique minimizes the possibility of pneumothorax 
during mechanical ventilation. 
Conclusion(s): Nonintubated VATS is technically feasible and safe. It may be 
applied as an alternative to intubated general anesthesia in managing lung 
tumors in selected patients with compromised lung function. 
References: 
1. Ceppa DP, Kosinski AS, Berry MF et al. Thoracoscopic lobectomy has 
increasing benefit in patients with poor pulmonary function: A society of 
thoracic surgeons database analysis. Ann Surg 2012;256(3):487-493.
2. Chen JS, Cheng YJ, Hung MH, et al. Nonintubated thoracoscopic 
lobectomy for lung cancer. Ann Surg 2011;254(6):1038-1043.
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Continuous monitoring of lactate using intravascular 
microdialysis in high-risk cardiac surgery 

Lenkin P., Smetkin A., Lenkin A., Paromov K., Kuzkov V., Kirov M.
Nor thern State Medical Universit y, Dept of Anaesthesiology & Intensive Care, 
Arkhangelsk, Russian Federation

Background and Goal of Study: Increased lactate levels af ter heart surgery 
are associated with postoperative morbidity and prolonged length of ICU stay. 
Continuous monitoring of lactate using intravascular microdialysis technique 
has the potential to improve the detection of hypoperfusion and reinforce 
decision-making in high-risk cardiac surgery. Thus, the aim of our study was 
to assess the accuracy and applicability of this system for continuous lactate 
monitoring in high-risk cardiac surgery.
Materials and methods: Twenty patients undergoing elective complex (re-
pair or replacement of two or more valves) or combined (valve and coronary 
artery) cardiac surgery were enrolled into a prospective observational pilot 
study. In all patients continuous lactate monitoring was performed using a 
triple-lumen central venous catheter with an integrated intravascular microdi-
alysis function (EirusTM TLC catheter for EirusTM, Maquet Critical Care, Solna, 
Sweden). Lactate concentration was measured using intravascular microdi-
alysis system (Lactatecont) and compared to the lactate concentration in the 
arterial blood (Lactateart) at 19 stages during the surgery and postoperatively.
Results and discussion: In total, 432 paired microdialysis-arterial blood gas 
lactate samples were obtained. Af ter surgery, the concentration of lactate in-
creased significantly peaking at 8hrs (p<0.05). The lactate clearance within 
8hrs af ter peak concentration was 50 (39-63) %. There was a significant corre-
lation between Lactatecont and Lactateart (rho = 0.92, p<0.0001). Bland-Altman 
analysis showed a bias (mean dif ference) ± limits of agreement (±1.96 SD) 
of 0.09 ± 1.1 mmol/L. In patients with postoperative complications, median 
and maximum lactate concentrations were significantly higher compared to 
the group without complications: 2.92 (1.75-3.50) mmol/L vs. 2.36 (1.50-3.00) 
mmol/L and 6.75 (4.43-7.75) mmol/L vs. 4.20 (3.95-4.87) mmol/L, respectively 
(p = 0.002).
Conclusion(s): Lactate concentration increases significantly af ter high-risk 
cardiac surgery. The intravascular microdialysis technique for lactate mea-
surement provides acceptable accuracy and can be used for continuous 
blood lactate monitoring in open-heart surgery. 
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Intraoperative decrease of regional cerebral oxygen saturation 
is not associated with the occurrence of delirium after elective 
cardiac surgery 

Santos F.1, Luís C.2, Gonçalo M.3, Abelha F.1, Viterbo J.1

1Centro Hospitalar de São João, Dept of Anaesthesiology, Por to, Por tugal, 
2Centro Hospitalar Povoa de Varzim - Vila do Conde, Dept of Anaesthesiology, 
Por to, Por tugal, 3Centro Hospitalar de São João, Cardiac Surgery, Por to, 
Por tugal

Background and Goal of Study: Delirium af ter cardiac surgery is associ-
ated with increased morbidity and long-term mortality. Aging and low baseline 
cerebral oxygen saturation measured by near infrared spectroscopy (rSO2) 
have been associated with the occurrence of postoperative delirium. In this 
prospective, observational study, our goal was to assess the association be-
tween duration and severity of intraoperative rSO2 decrease and the occur-
rence of delirium af ter cardiac surgery.
Materials and methods: In patients over 65 years of age, without previous 
psychiatric, neurological, cerebrovascular or renal disease, rSO2 was continu-
ously monitored and recorded (INVOS 5100®), during elective cardiac sur-
gery, af ter ethical commit tee approval. Medical information was obtained. 
“Intensive care delirium screening checklist” (ICDSC) was used to evaluate 
delirium in the ICU. Mann-Whitney, Student’s T-test, chi-square, Fisher’s test 
and binary logistic regression were used for statistical analysis. Quantitative 
results are presented as mean ± SD and median [IQR], as appropriate. 
Results and discussion: Of 42 patients (74.3±5.8 years old, 50% female, 
2% ASA II, 93% ASA III, 5% ASA IV, EuroSCORE II = 7±3.8%), 69% un-
derwent open heart surgery; 31% underwent valve replacement, 31% aor-
tocoronary bypass, 35.7% both, and 2.3% lef t atrial myxoma exeresis. Six 
patients (14.3%) presented delirium during ICU stay. They had less severe 
absolute (AUCabs 3 vs 158 min.%, p=0.04) and relative (AUC20% 1 vs 72 min.%, 
p=0.01) rSO2 decrease. They were not dif ferent regarding age (P=0.32), BMI 
(P=0.78), sex (P=1.00), ASA physical status (0 vs 2,7% ASA IV, P=1.00), 
EuroSCORE II (P=0.20), baseline rSO2 (p=0.55), frequency of open-heart 
surgery (P=0.65) or duration of surgery (P=0.35), but had higher preopera-
tive C-reactive protein (5.9 [IQR 4.6, 7.2] vs 3.2 [IQR 1.1, 5.0] mg.l-1, P=0.04) 
and creatinine (1,1 [IQR 0.9, 1.2] vs 0.8 [IQR 0.6, 0.9] mg.dl-1, p=0.03) plasma 
levels. Preoperative creatinine level predicted ICU delirium occurrence (OR 
1.34x103 [95% CI 5.46 - 331x103], P=0.01) in stepwise multivariate analysis.
Conclusion(s): Intraoperative cerebral oxygen saturation decrease was not 
associated with postoperative delirium occurrence. Preoperative creatinine 
plasma level was an independent predictor for delirium occurrence af ter elec-
tive cardiac surgery, although our results need to be confirmed in a properly 
sized sample of patients. 

07AP02-3
Erythropoietin for minimising perioperative allogeneic blood 
transfusion in open heart surgery: a systematic review 

Rujirojindakul P.1, Rujirojindakul P.2, Erythropoietin VS control
1Prince of Songkla Universit y, Dept of Anaesthesiology, Hat Yai, Thailand, 
2Prince of Songkla Universit y, Blood Bank and Transfusion Unit, Pathology, 
Hat Yai, Thailand

Background and Goal of Study: Erythropoietin increases the ability of bone 
marrow to produce red blood cells. Elevation of preoperative haemoglobin 
concentration may be helpful in reducing low perioperative haemoglobin lev-
els, thereby reducing the need for allogeneic red blood cell transfusion. 
The objective of this study was to assess the ef ficacy and safety of preopera-
tive erythropoietin in adults who underwent open heart surgery.
Materials and methods: The CENTRAL, MEDLINE, PubMed, EMBASE, ISI 
Web of Science databases were searched to identify all randomised con-
trolled trials that investigated the ef fectiveness of preoperative erythropoietin 
in open heart surgery. The primary outcome was units of allogeneic blood 
cells transfusion. The secondary outcomes were the number of patients re-
ceiving allogeneic blood transfusion, change of haemoglobin levels, and ad-
verse events, especially thromboembolic events and death, and cost of using 
erythropoietin.
Results and discussion: Data from seven trials enrolling 445 people are 
included in this review. Preoperative erythropoietin administration in car-
diac surgery can reduce the number of patients receiving allogeneic blood 
transfusion (pooled risk ratio (RR) 0.36, 95% confidence interval (CI) 0.26-
0.51, p <0.00001). Three studies with 328 people reported that the mortality 



236 Cardiac, Thoracic and Vascular Anaesthesiology

was higher in the control group (RR = 3.83, 95% CI 0.67-21.82, p = 0.13). 
Thromboembolic events were reported in four studies with a total of 353 peo-
ple and the number of events was found lower in the erythropoietin group (RR 
= 0.91, 95% CI 0.58-1.42, p = 0.66). We did not perform a meta-analysis for 
the units of allogeneic blood transfusion and change of haemoglobin levels 
because statistical heterogeneity was identified in these outcomes. There was 
no information of complications of allogeneic blood transfusion and cost of 
using erythropoietin. 
Conclusions: Preoperative erythropoietin administration reduces the number 
of patients receiving perioperative allogeneic blood transfusion in adult under-
going open heart surgery. There is no evidence that erythropoietin improves 
outcomes for volume of allogeneic blood transfusion, change of haemoglobin, 
mortality, and thromboembolic events. 

07AP02-4
Impact of acute normovolemic hemodilution using hydroxyl 
ethylstarch 130/0.4 on coagulation profiles during cardiac 
surgery 

Shin B.1, Lee B.-J.1, Jung H.J.2, Kim H.-T.1, Kim T.-Y.1

1Konkuk Universit y Medical Center, Dept of Anaesthesiology, Seoul, Korea, 
Republic of, 2The Catholic Universit y of Korea, Uijeongbu St. Mary’s Hospital, 
Dept of Anaesthesiology & Pain Medicine, Uijeongbu, Korea, Republic of

Background and Goal of Study: Possible impact of acute normovolemic 
hemodilution (ANH) employing hydroxyethyl starch(HES) 130/0.4 on blood 
viscoelastic profile has not been well investigated.
Materials and methods: Af ter get ting approval from IRB(KUH1160060), pa-
tients undergoing cardiac surgery employing moderate hypothermic CPB 
were randomly applied into one of two groups: 
Group-ANH (n=23) and 
Group-C (n=23) before initiating CPB.
In Group-ANH, 5 ml/kg of blood salvage and administering 5 ml/kg of Volulyte 
was performed for ANH before CPB. In both groups, bloodless priming solu-
tion consisting of 1600-1800 ml balanced-crystalloid and albumin, hemofiltra-
tion before the weaning of CPB, intraoperative cell salvage and reinfusion of 
salvaged blood were performed. For the present study, viscoelastic profile in 
rotational thromboelastogrsphy (ROTEM) were determined before initiating 
ANH (T1), af ter the ANH (T2), and af ter CPB (T3). Other variables including 
hematocrit, Pao2/Fio2 and electrolytes were also determined. t-test/Mann-
Whitney Rank Sum test(inter-group comparisons at T1 and T3) and paired 
t-test/Wilcoxon Signed Rank Test(comparisons T1 vs. T2) were performed as 
appropriate.
Results and discussion: Mean of hematocrit and median of FIBTEM-A10 
were significantly reduced in Group-ANH (T1 vs. T2, p<0.001 and p<0.05, 
respectively), but other ROTEM profiles, the duration of CPB, electrolytes, and 
Pao2/Fio2 did not show inter-group dif ference. Amount of allogenic blood 
transfusion of also did not show inter-group dif ference during and af ter CPB.
Conclusion(s): ANH with balanced HES 130/0.4 did not af fect intraoperative 
coagulation profile and amount of transfusion in cardiac surgery.
Reference: 
J Cardiothorac Vasc Anesth 2003; 17: 747-54

Group T1 T2 T3

INTEM-CT (s)
Group-C 
Group-ANH

227 ± 62 
208 ± 41 (218)

NA 
(208)

(245) 
(237)

EXTEM-CT (s)
Group-C 
Group-ANH

38.2 ± 4.2 
55 ± 15 (52)

NA 
(62)

73 ± 26 
86 ± 28

EXTEM-MCF (mm)
Group-C 
Group-ANH

60 ± 7 
61 ± 6

NA 
59 ± 7

49 ± 8 
50 ± 8

FIBTEM-A10 (mm)
Group-C 
Group-ANH

(11) 
(9)

NA 
(8)*

(6) 
(4)

Hematocrit (%)
Group-C 
Group-ANH

36.3 ± 4.7 
38.7 ± 4.3

NA 
36.2 ± 3.9*

31.1 ± 2.5 
30.6 ± 3.5

Pao2/Fio2 ratio
Group-C 
Group-ANH

399 ± 112 
418 ± 141

NA 
368 ± 150

360 ± 183 
314 ± 127

Data are mean ± SD (median), mean ± SD or (median) as appropriate. NA: not applicable  
*: p<0.05 vs. T1; †: p<0.05 in inter-group comparison
T1: before initiating ANH; T2: after completion of ANH; T3: after weaning from CPB

[Table 1. Changes in ROTEM profiles, hematocrit and Pa)2/FiO2 ratio]

Group During CPB After CPB

Duration (min)
Group-C 
Group-ANH

51 ± 14 
48 ± 16

NA 
NA

Packed RBC (unit)
Group-C 
Group-ANH

0 (0-0) 
0 (0-0)

0 (0-0) 
0 (0-0)

FFP (unit)
Group-C 
Group-ANH

0 (0-0) 
0 (0-0)

0 (0-0) 
0 (0-0)

Platelet (unit)
Group-C 
Group-ANH

0 (0-0) 
0 (0-0)

0 (0-0) 
0 (0-0)

Cryoprecipitate (unit)
Group-C 
Group-ANH

0 (0-0) 
0 (0-0)

0 (0-0) 
0 (0-0)

Urine output (ml/hour)
Group-C 
Group-ANH

62 ± 44 
41 ± 14

47 ± 31 
37 ± 15

Data are mean ± SD (median), mean ± SD or (median) as appropriate. NA: not applicable  
*: p<0.05 in inter-group comparison

[Table 2. Transfusion during and af ter cardiopulmonary bypass]

07AP02-5
Thoracentesis improves physical and pulmonary function in 
patients with pleural effusion af ter open cardiac surgery - 
results from a randomised, clinical trial 

Hansen L.S.1, Hjortdal V.E.2, Jakobsen C.-J.1, Heiberg J.2, Maagaard M.2, 
Sloth E.1

1Aarhus Universit y Hospital Skejby, Dept of Anaesthesiology & Intensive 
Care, Aarhus N, Denmark, 2Aarhus Universit y Hospital Skejby, Dept. of 
Cardiothoracic and Vascular Surgery, Aahus N, Denmark

Background and Goal of Study: Pleural ef fusion (PLE) is a common com-
plication af ter open cardiac surgery. Correlation between size of PLE and 
symptoms is poor, and treatment is largely at the discretion of the physician. 
Dedicated studies concerning the clinical impact of thoracentesis are lacking. 
The primary aim of present study was to determine the immediate ef fect of 
thoracentesis on walking distance and pulmonary function in an at tempt to 
provide recommendations pertaining to treatment of postoperative PLEs.
Materials and methods: The study was a randomised, controlled intervention 
trial including 76 patients, ratio 1:1. Patients scheduled for elective on-pump 
coronary artery bypass graf ting and/or aortic valve replacement were eligible 
for inclusion. Patients were randomised to either standard postoperative care, 
or three follow-up-visits with clinical examinations, focused chest sonography, 
and protocolled thoracentesis if applicable. Primary endpoints were changes 
in walking distance and peak expiratory flow af ter thoracentesis. Secondary 
endpoints were the dif ference between groups in walking distance, peak ex-
piratory flow, and quality of life from baseline to final visit. 
Results and discussion: A total of 65 patients concluded the per-protocol 
population, and 17 cases concluded the analyses for the primary endpoint. 
Mean drained volume was 888±416ml. Mean dif ference in walking distance 
before and af ter thoracentesis was 80.7±42.1m corresponding to a 51% im-
provement, p<0.001. Mean dif ference in peak expiratory flow before and af ter 
thoracentesis was 1.1±1.2 l/min corresponding to a 40% increase, p<0.001. 
The mean dif ference in walking distance af ter 30 days was 52.3±22.6m be-
tween groups, p=0.024. Quality of life, and peak expiratory flow showed no 
variation between groups when comparing change from baseline to final visit. 
Thus, the sustained improvement in walking distance cannot be explained by 
better pulmonary function. The restriction on physical capacity associated 
with PLEs are likely to be caused by more than respiratory distress. 
Conclusion(s): Thoracentesis immediately improves walking distance and 
pulmonary function in patients with postoperative PLEs larger than 400ml. 
Focused chest sonography greatly aids the diagnosis of PLEs, supporting a 
shif t towards routine chest sonography both during primary hospitalisation 
and in the month af ter cardiac surgery. 
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07AP02-6
Multiplate use during an emergency neurosurgical procedure 
followed by coronary artery bypass graf ting: what did we 
learn? 

Bambule Y., Bonhomme F., Pavlovic G.
Universit y Hospital Geneva, Dept of Anaesthesiology & Intensive Care, 
Geneva, Switzerland

Background: Impedance platelet aggregometry is increasingly used to 
evaluate the bleeding and thrombotic risks in patients treated with antiplatelet 
drugs.
Case report: A 79 year-old man treated with antiplatelet drugs (aspirine plus 
clopidogrel) was admit ted to our hospital for a NSTEMI. As the coronary an-
giography revealed a critical stenosis of the lef t main stem coronary artery, 
anticoagulation with unfractionated heparin was initiated and coronary artery 
bypass surgery was planned .The patient progressively developed tetrapare-
sia, and the MRI showed a cervical epidural hematoma (C3 to D2) . We de-
cided to perform an emergency hemilaminectomy, immediately followed by 
of f-pump myocardial revascularization. Before the neurosurgical procedure 
started, platelet function was assessed with the Multiplate® analyser (Roche 
Diagnostics, Basel, Switzerland) and showed a high level of platelet inhibition: 
ASPItest 0 U (norm 71-115), ADPtest 9 U (norm 57-113) and TRAPtest 25 U 
(norm 84-128) (Figure 1). 

[Multiplate Analysis]

Given the risk of lef t main coronary occlusion, we did not administer plate-
let concentrates preventively before the neurosurgery began. No excessive 
bleeding occurred during the laminectomy, and the heart surgery was then 
performed using a small dose of unfractionated heparin (100IU/kg). No abnor-
mal bleeding was observed and platelet transfusion was not required. 
Discussion: The Multiplate® analysis was in favour of marked platelet inhibi-
tion which under normal circumstances would probably have been treated by 
the transfusion of platelet concentrates. We decided to correct platelet inhibi-
tion only if clinically significant bleeding occurred. 
Reference: 
Managment of severe perioperative bleeding:guidelines from the European 
Society of Anesthesiology. Kozek-Langenecker. Eur J Anaesthesiol. 2013 
Jun; 30(6): 270-382.doi 
Learning points: Preventive platelet transfusion should be avoided. 
Clinically significant bleeding should be the main criteria for implementing a 
platelet transfusion algorithm even if platelet function testing demonstrates a 
high level of platelet inhibition. 

07AP02-7
Iatrogenic lef t ventricular outlet obstruction with a ventricular 
septal defect occluder 

Lai C.-J., Huang H.-H.
National Taiwan Universit y Hospital, Dept of Anaesthesiology, Taipei Cit y, 
Taiwan, Republic of China

Background: Ventricular septal occluder placement may cause life-threaten-
ing complications. Our case represented an iatrogenic lef t ventricular outlet 
obstruction caused by the placement of a VSD occluder.
Case report: An 11-month-old full-term girl was diagnosed with a double out-
let right ventricle during pregnancy and received total correction with VSD 
repair. Residual VSDs with right heart -volume overload and pulmonary hyper-
tension were noted by cardiac echo. Af ter receiving cardiac catheterization 
twice with VSD occluders following balloon atrial septostomy, heart failure 
with cyanosis was still existed. The patient was later transferred to our hospital 
for surgical treatment. 
Af ter admission, cardiac echo indicated 2 residual VSDs, a large muscular 
trabecular type and subaortic inlet type; each VSD had deployed 2 occluders 
in the previous hospital (fig).

[Fig]

Severe lef t ventricular outlet obstruction with severe aortic regurgitation 
caused by occluder deployment was noted (fig). The patients received car-
diac surgery, including the re-do of 2 VSD patch repairs, atrial septal defect 
closure, occlude removals, and aortic valve and tricuspid valve plasty. The 
patient recovered following the surgery.
Discussion: Postoperative residual VSDs are extremely common. VSD oc-
cluders are considered safe for managing the condition and avoiding second 
surgery. 
Several studies have reported life-threatening complications of VSD occlud-
ers. Our case presented an uncommon VSD-occluder complication involving 
lef t ventricular outlet tract obstruction. 
To prevent the complication, echocardiogram monitoring, such as trans-
esophageal echo (TEE), during the procedure may help in early detection of 
the malpositioned occluders.
Reference: 
Ammash NM, Warmes CA. Ventricular septal defects in adults. Annals of 
Internal Medicine 2001; 135:812-4
Learning points: 
1. Symptoms of heart failure may occur following the use of VSD occluders, 
and VSD occluder-related complications should be considered.
2. The TEE may aid clinicians determining hemodynamic status during the 
procedure. 
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07AP02-8
Clinical impact of continuous dexmedetomidine based sedation 
in coronary artery bypass graf t (CABG) surgery patients 

Lee S., Kim S.H., Yoo B., Kim K.-M., Yon J.H.
Inje Universit y Sanggye Paik Hospital, Dept of Anaesthesiology & Pain 
Medicine, Seoul, Korea, Republic of

Background and Goal of Study: This prospective, randomized, open-label, 
controlled study was designed to compare dexmedetomidine-based to mid-
azolam-based sedation af ter coronary artery bypass graf t (CABG) surgery in 
the cardiac intensive care unit.
Materials and methods: Af ter approval of IRB and writ ten informed consent, 
forty patients scheduled for elective CABG surgery were randomly assigned 
to receive intravenous midazolam (0.03-0.1 mg/kg) or dexmedetomidine (0.7 
µg/kg/hr). 
The drug was administered from the time of sternal closure until weaning from 
mechanical ventilator. An infusion rate of dexmedetomidine or additional dose 
of midazolam was determined based on maintaining a RASS ≥ -2 (light seda-
tion). 
We recorded sedation score, time to extubation, ICU stay time, hemodynam-
ics with cardiac index, and various side ef fect every 2 hours.
Results and discussion: The patient treated with dexmedetomidine showed 
significantly lower level of sedation than midazolam (P=0.008, Fig. 1). 
Average times to spontaneous respiration (865±181 min vs 884±272 min, 
P=0.862), to weaning from mechanical ventilator (1,020±95 vs 973±276 min, 
P=0.642), and to ICU staying (75±8 vs 69±8 day, P=0.177) were similar be-
tween midazolam and dexmedetomidine group, respectively. The hemody-
namic variables (MAP, cardiac index, pulmonary artery pressure and etc.) 
and incidence of side-ef fects (delirium, shivering, nausea, vomiting, and pain) 
did not dif fer between the groups.
Conclusion(s): Sedation with dexmedetomidine 0.7 µg/ kg/hr i.v. provide ef-
fective sedation for post-CABG surgical patients, in particular, who need a 
deeper level of sedation. Nevertheless, patients who received sedation with 
dexmedetomidine did not show delayed recovery and any other side ef fects.
References: 
1. Ji F, Li Z, Young N, Moore P, Liu H. Perioperative dexmedetomidine 
improves mortality in patients undergoing coronary artery bypass surgery. J 
Cardiothorac Vasc Anesth 2014; 28:267-73. 
2. Herr DL, Sum-Ping ST, England M. ICU sedation af ter coronary artery 
bypass graf t surgery: dexmedetomidine-based versus propofol-based 
sedation regimens. J Cardiothorac Vasc Anesth 2003;17:576-84. 

[The Changes of RASS in ICU]

07AP02-9
Incidence of VAP in cardiac surgery 

Salem M., Palin C.
Oxford Universit y Hospitals NHS Foundation Trust, Dept of Anaesthesiology & 
Intensive Care, Oxford, United Kingdom

Background: VAP is linked with increased morbidity and mortality following 
cardiac surgery and is associated with significant financial burden. VAP is dif-
ficult to diagnose in this population. Most patients’ post-cardiac surgery de-
velop signs that overlap with VAP (e.g. elevated inflammatory markers, patchy 
infiltrates on chest x-ray) or cannot fully fulfil the clinical criteria (intubated <24 
hours). 
The aim of this study is to determine the incidence of VAP post-cardiac sur-
gery in a tertiary referral centre and highlight the influence of this on the dura-
tion of intensive care length of stay. 
Materials and methods: Demographic patient data, length of hospital stay 
and laboratory/ radiological findings were prospectively collected for patients 
undergoing cardiac surgery at John Raddclif f NHS Foundation Trust (Oxford, 
UK) between 01/10/2015 and 30/11/2015. Patients were classified as having 
VAP if they developed fever >38C and/ or <35C, (2) WBC >11x109/L and/or 
presence of alveolar infiltrates on chest x-ray. All patients had to be extubated 
in the first 24 hours. Patients who required emergency surgery were excluded. 
The diagnosis of VAP was based on blood/ sputum cultures and was subse-
quently confirmed by a microbiologist.
Results and discussion: Over the study period, 133 patients were admit ted 
to the cardiothoracic critical care unit. Eighteen patients met the inclusion cri-
teria for this study; the incidence of VAP was 13.5%. The median age was 66 
years (range, 30-85). The median body mass index was 28 (range, 18-39). The 
average length of stay in cardiothoracic care unit for these patients was sig-
nificantly longer (9.3 days) as opposed to those who did not develop VAP (3.5 
days). Two patients died; both due to multi-organ failure (mortality; 11.1%). 
VAP preventative measures are practiced (head of bed elevation, HME use, 
close suctioning system, chlorhexidine oral rinse and minimising sedation). 
Conclusions: Although the incidence of VAP in our population is in line with 
previously published, it is relatively high given that we actively practice VAP 
preventative measures (head of bed elevation, HME use, close suctioning sys-
tem, chlorhexidine oral rinse and minimising sedation). We plan to introduce 
endotracheal tubes with sub-glot tic suctioning in an at tempt to decrease the 
incidence of VAP in the future. 

07AP02-10
Application of transesophageal echocardiography probe for 
guidance of internal jugular vein catheterization in patients 
undergoing cardiac surgery 

Teng Y., Yu H.
West China Hospital, Sichuan Universit y, Dept of Anaesthesiology, Chengdu, 
China

Background and Goal of Study: The present study was aimed to compare 
the TEE probe with the vascular probe in terms of the guiding the internal 
jugular vein catheterization in patients undergoing cardiac surgery, in order 
to provide new and safe methods for the guidance of internal jugular vein 
catheterization.
Materials and methods: 100 cardiac surgery patients who were scheduled 
to receive internal jugular vein catheterization was recruited, including 50 
adult and 50 young children patients. The adult and children patients were 
both randomized assigned into two groups, the control group and the study 
group, respectively, with 25 patients in each group. patients in study groups 
received ultrasound guided right internal jugular vein catheterization with the 
TEE probe, and patients in control groups received ultrasound guided with 
the vascular probe. Time spent through placing the probe to the completion 
of vein punction was recorded as puncture time; first at tempt success rate, 
the quality of the imaging (quantified with the scale scores; recorded as the 
image quality and needle tip positioning scale scores 0-4 with higher score 
indicating better quality and more accurate positioning; wire positioning and 
catheter positioning score ranges 0-2 with higher score indicating more accu-
rate positioning.)was recorded. The incidence of complication was observed, 
including the carotid artery puncture, hematoma, pneumothorax, hemotho-
rax, etc.
Results and discussion: 
(1) Adult patients and Young children patients, 1) no significant dif ference 
was found in the age, gender proportion, height and weight between groups; 
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2) there was no statistical dif ference in the first at tempt success rate，the 
puncture time, image quality, needle tip positioning, wire positioning, catheter 
positioning between these two groups (all the P value was greater than 0.05).
(2) No complication or adverse event was observed.
Conclusion(s): In the performance of the internal jugular vein puncture and 
catheterization guided by the ultrasound in cardiac surgery patients, the TEE 
probe was comparable with the vascular probe in the time spent on the punc-
ture, image quality, positioning, TEE can be used to guide the internal jugular 
vein puncture and catheterization in cardiac surgery patients with favourable 
feasibility and safety. 

07AP02-11
Effects of isoflurane increments on intraoperative 
lef t ventricular systolic long-axis performance during 
remifentanil-based isoflurane-supplemented anesthesia 
for cardiac surgery: a prospective observational study 

Shin B., Kim T.-Y., Lee B.-J., Yeon J.-H., Kim H.-T.
Konkuk Universit y Medical Center, Dept of Anaesthesiology, Seoul,  
Korea, Republic of

Background and Goal of Study: The direct impact of isoflurane on intraop-
erative lef t ventricular (LV) systolic performance during cardiac surgery has 
not been fully elucidated. Peak systolic tissue Doppler velocities of the lateral 
mitral annulus (S’) has been used for evaluating LV systolic long-axis perfor-
mance. 
We hypothesized that incremental isoflurane dosage would dose-dependently 
reduce S’ in cardiac surgery patients.
Materials and methods: Af ter obtaining IRB approval (KUH1160052), we de-
termined intraoperative S’values af ter 10min exposure to isoflurane 1.0,1.5, 
and 2.0 minimum alveolar concentration with a fixed remifentanil dose (1.0 
µg/kg/min, T1, T2, and T3) by using transesophageal echocardiography In 
patients undergoing cardiac surgery during remifentanil-isoflurane anesthesia 
(n=20). 
The primary outcome measure of this study was the changes in S’ (mean of 
the first and second measurement of S’) at T1, T2 and T3. 
Results and discussion: Mean values (95% confidence interval, CI) of S’ at 
T1, T2, and T3 were 10.5(8.8-12.2) cm/s, 9.5(8.3-10.8) cm/s and 8.4(7.3-9.5) 
cm/s respectively and significantly dif ferent (F(3, 17) =79.598, p <0.001: 
Wilk’s lamda=0.066 in MANOVA test): their mean dif ferences in T1 vs. T2, 
T2 vs. T3, and T1 vs. T3 were -0.96(95% CI -1.63−-0.32) cm/s, -2.09(95% CI 
-3.08−-1.09) cm/s and -1.11(95% CI -1.66 −-0.57) cm/s respectively. Between 
the first and the second measured values, correlation coef ficient were 0.743 
for S’, 0.736 for e’ and 0.630 for a’. There was no significant dif ference in BP, 
PAP, CVP, HR, and SvO2, as represented in the table below.

[Table. Changes in echocardiographic measurements and calculated indices, 
and hemodynamic parameters during the isoflurane dosage increments]

Conclusion(s): Administering isoflurane appears to dose-dependently re-
duce S’ indicating LV systolic long-axis performance in patients undergoing 
cardiac surgery. Further studies may be required to evaluate the clinical rel-
evancy of these findings.
References: 
J Am Soc Echocardiogr 2003;16:424-31
J Am Soc Echocardiogr 1998;11:442-9. 

07AP02-12
Integrated pulmonary Index reflects changes in hemodynamics 
and respiratory function af ter off-pump coronary artery 
bypass graf ting 

Fot E., Izotova N., Judina A., Smetkin A., Kuzkov V., Kirov M.
Nor thern State Medical Universit y, Dept of Anaesthesiology & Intensive Care, 
Arhangelsk, Russian Federation

Background and Goal of Study: The Integrated Pulmonary Index (IPI) algo-
rithm utilizes the real-time measures and interactions of four parameters (end-
tidal CO2, respiratory rate, pulse rate, and SpO2) to provide an early warning 
about respiratory status. The IPI is displayed as a single index from one to 
ten, where 10 indicates a normal respiratory status, and requires validation in 
dif ferent set tings. The aim of the study was to assess the ability of IPI to detect 
changes in hemodynamics and respiratory function af ter of f-pump coronary 
artery bypass graf ting (OPCAB).
Materials and methods: Forty adult patients aged 62 (56-68) yrs. af ter elec-
tive OPCAB were enrolled into a prospective study. During early postoperative 
period, all the patients were monitored with ECG, invasive arterial pressure, 
cardiac index (CI) and blood gases while all the components of IPI were reg-
istered with portable oximeter/capnograph (Capnostream 20, Covidien). The 
respiratory support af ter surgery was discontinued according to the weaning 
protocol. Data are presented as median (25th-75th percentiles) and analyzed 
using Mann-Whitney U-test. For correlation analysis, we used Spearman’s 
test.
Results and discussion: Compared to patients with IPI = 10, the value of 
IPI<10 af ter ICU admission was associated with decreased heart rate: 56 (54-
61) bpm vs. 75 (61-80) bpm, (p=0.003), EtCO2: 28 (28-30) mm Hg vs. 33 (32-
35) mm Hg, (p<0.001), and CI: 2.32 (1.93-2.60) L/min/m2 vs. 2.6 (2.36-3.00) 
L/min/m2 (p=0.037). The value of IPI af ter tracheal extubation correlated with 
IPI at 6, 12 and 18 hrs of spontaneous breathing (rho = 0.44, rho = 0.6 and rho 
= 0.49, respectively, p <0.01). The PaO2/FiO2 ratio correlated with IPI values 
at 2, 6, 12 and 18 hrs of the postextubation period
(rho = 0.49, rho = 0,53, rho = 0.57 and rho = 0.68, respectively, p<0.01), but 
not during mechanical ventilation.
Conclusion(s): The integrated pulmonary index (IPI) reflects changes in he-
modynamics and respiratory function af ter OPCAB and may be a valuable 
adjunct to the bundle of monitoring, especially during postextubation period.

07AP03-1
Red blood cell transfusion is associated with long-term 
mortality in esophageal cancer patients undergoing 
esophagectomy 

Lee J., Chin J.-H., Lee E.-H., Choi I.-C.
Asan Medical Center, Universit y of Ulsan College of Medicine, Dept of 
Anaesthesiology & Pain Medicine, Seoul, Korea, Republic of

Background: Red blood cell (RBC) transfusion has been known to increase 
a morbidity and mortality in several surgical patients. The ef fects of RBC 
transfusion on outcomes af ter esophagectomy have rarely been evaluated. 
We investigated the impacts of RBC transfusion during perioperative period 
on long-term mortality in a large number of esophageal cancer patients who 
underwent esophagectomy. 
Materials and methods: This study evaluated 589 esophageal cancer pa-
tients undergoing esophagectomy. Intraoperative and postoperative RBC 
transfusions were collected. The associations between RBC transfusion and 
long-term mortality were evaluated using multivariable analysis with Cox pro-
portional hazards models. 
Results and discussion: Of the 589 patients, 186 patients (31.6%) received 
RBC transfusion during perioperative period. Death occurred in 109 (27.0 %) 
patients in who received RBC transfusion and 99 (53.2 %) patients in who did 
not. Af ter adjusting the confounders, there was an incremental association 
between RBC transfusion and long-term mortality (hazard ratio 2.36, 95% 
confidence interval 1.75-3.18, P <0.001). 
Conclusions: Perioperative RBC transfusion is associated with long-term 
mortality in esophageal cancer patients who underwent esophagectomy, al-
though a small number of RBC unit is tansfused. 
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07AP03-2
Exuberant subcutaneous emphysema af ter thoracoscopic 
surgery - a case report 

Duarte S., Sobreira Fernandes D., Saraiva A., Antunes R., Figueiredo D.
Centro Hospitalar do Por to, Dept of Anaesthesiology & Intensive Care, Por to, 
Por tugal

Background: Subcutaneous emphysema (SE) is usually self-limited, but a 
potentially fatal condition. Thoracoscopic procedures that are technically dif-
ficult and manipulation of the airway, both increase the risk of postoperative 
SE1.
Case report: A 62-year-old female, Behçet disease, proposed for elective 
right thoracoscopic cervico-thoracic sympathectomy due to post-traumatic 
right arm chronic pain and oedema.
Unevent ful selective intubation with a lef t double lumen 37 Fr endotracheal 
tube was performed and correct positioning was confirmed by fibroscopy.
Surgical procedure was laborious and prolonged due to several pleural adhe-
sions and dif ficult pulmonary deflation. At the end of the surgery chest X-ray 
was normal and patient was safely extubated.
Discharge from post-anaesthetic care unit occurred 2 hours af ter the end of 
surgery. Six hours later, was admit ted in the emergency room for exuberant 
SE, hoarseness and dyspnoea. Right chest drain was inserted.
CT scan: SE from eyelids to lumbar flanks, mostly cervical (with extrinsic air-
way compression) and thoracic (extensive SE and mediastinal emphysema). 
No visible tracheal leak (image 1).

[Head to pelvis CT scan]

Bronchoscopy: tracheal haemorrhagic suf fusions without visible leaks, main 
bronchi reduced diameter due to external compression.
Patient was maintained in spontaneous ventilation with high flow O2 and care-
fully monitored in intensive care unit. Four days af ter was transferred to sur-
gery ward and at eigth postoperative day was discharged, without complains.
Discussion: Postoperative SE may be related to lung injuries, since the pro-
cedure was technically dif ficult. Nevertheless, small airway injury could not 
be excluded. Behçet disease may be associated to pleural adhesions and a 
more friable tracheal mucosa.
Patients with severe facial and cervical SE should be carefully monitored for 
airway obstruction. Surgical airway can be compromised. High flow O2 con-
tribute to a faster SE absorption and should be used.
Reference: 
1. InteractCardiovTh 2014;18:825-9
Learning points: Discuss risk factors, dif ferential diagnosis, airway manage-
ment, monitoring and treatment of severe postoperative SE. 

07AP03-3
Anesthetic management using extracorporeal circulation 
support of a patient with a great lung mass complicated by 
cardiac tamponade 

Freire Otero M., Álvarez Zancada E., Santiago Paniagua P., Cuéllar Bobadilla 
C., Blanco Pieschacón D.E., Álvarez-Rementería Carbonell R.
Hospital Universitario Fundación Jiménez Díaz, Dept of Anaesthesiology & 
Pain Medicine, Madrid, Spain

Background: Extracorporeal circulation (ECC) is primarily used for open 
heart surgery, however there are also other medical and surgical conditions 
in which could be useful. ECC is occasionally used to ensure adequate oxy-
genation and hemodynamic stabilityduring thoracic, brain, liver or kidney sur-
geries1.
Case report: A 68 year old male patient was admit ted to the Emergency 
Department of our institution with dyspnea and cough associated with chest 
pain and hemodynamic instability. Chest X-ray and CT shows mediastinal 
shif t toward the lef t side due to a large mass in right hemithorax associated 
with pleural and pericardial ef fusion. Surgery is scheduled for removal of the 
mass. When the patient arrived at the operative theater lef t radial artery and 
right internal jugular vein was cannulated, subsequently, and af ter administra-
tion of heparin (300 IU/kg) and measurement of the activated clot ting time, 
femoral vessels were cannulated under local anesthesia. The venous cannula 
was placed in the right atrium and the arterial cannula in the iliac artery. Then 
extracorporeal circulation was initiated, anesthesia was induced and the pa-
tient intubated. Thoracotomy was performed finding a tumor of 40 cm x 30 
cm, with important neovascularization. The tumor is fixed to the mediastinum, 
pericardium, pleura and diaphragm, also presenting pleural and pericardial 
ef fusion. Complete resection of the tumor was performed. 
The patient had a torpid postoperative course. At present, on day 55 post-
operatively, the patient continues in the hospital recovering from his injuries.
Discussion: In the current literature there are some reported cases of es-
tablishment of ECC before anesthetic induction. We chose to initiate extra-
corporeal circulation in awake patient to minimize the risk of complications 
associated with induction of anesthesia and mechanical ventilation in a patient 
hemodynamically compromised by tumor compression of the right cavities 
and pericardial ef fusion.
References: 
1. Kawahito, S., Kitahata, H., Kitagawa, T., Oshita, S., Nose, Y. Non-cardiac 
surgery applications of extracorporeal circulation.J Med Invest. 2007;54:200-
210.
Learning points: With the use of ECC, dif ficult and complex surgeries can be 
performed more safely and some seriously ill patients may benefit from estab-
lishing extracorporeal circulation under local anesthesia prior to anesthetic 
induction. It is important that the surgeon, anesthesiologist, and perfusionist 
are trained in applications of ECC. 

07AP03-4
Sevoflurane decreases systemic inflammatory response in 
lung resection surgery and one lung ventilation in an animal 
experimental model 

Gonzalez-Moraga F.J., Casanova J., Garut ti I., Sánchez-Pedrosa G., Manu P., 
Vara E.
Gregorio Marañon General Hospital, Dept of Anaesthesiology & Intensive 
Care, Madrid, Spain

Background and Goal of Study: Lung Resection surgery (LRS) with One 
Lung Ventilation (OLV) is associated with an intense local and systemic inflam-
matory response (SIR)1. The aim of this work was to study the ef fects of the 
administration of inhalated sevoflurane on the SIR during LRS with OLV2. 
Materials and methods: Twenty swine were divided en 4 groups, 5 animals 
each. Ten animals underwent to lef t caudal lobectomy: Group CONTROL 
(CON) received propofol (8-10 mg kg -1 h -1) and Group SEVOFLURANE 
(SEVO). Two additional procedures were perfomed in two groups with the 
same methodology as in the CON group but without lobectomy nor OLV 
(SHAM-A), and without lobectomy but with OLV (SHAM-B). Af ter the proce-
dure the animales were awaken and 24 h. later were again anesthetized. Liver 
samples determination of TNF-alpha, IL-1, IL-10, MCP-1, NFkB, BCL-2, BAK, 
PUMA, BAD and BAX were measured at 24 h.. Monitoring included parame-
tres derived of PiCCO system (cardiac output, extravascular lung water, glob-
al end diastolic volume and sistolic volume variation).
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Dif ferences between groups were analysed by ANOVA multiple range test 
and Wilcoxon test for evolution of the intragroup values. P values <0.05 were 
considered. 
Results and discussion: 

[Liver biopsies: cy tokines]

[Liver biopsies: bcl-2 family]

Conclusion: OLV can by itself promote a SIR af ter LRS. Sevoflurane use has 
demonstrated to at tenuate inflammatory and pro-apoptotic response in the 
liver secondary to lung resection surgery and increase the antiinflammatory 
response, IL-10 and anti-apoptotic protein bcl-2.
References: 
1. Schilling T et al. The pulmonary immune ef fects of mechanical ventilation 
in patients undergoing thoracic surgery. Anesth Analg 2005;101:957-65.
2. Potočnik I et al. Antiinflammatory ef fect of sevoflurane in open lung 
surgery with one-lung ventilation. Croat Med J. 2014 Dec;55(6):628-37. 

07AP03-5
Hypoxia during one lung ventilation 

Taleska G., Grynyuk A., Sostaric M.
Universit y Medical Centre Ljubljana, Dept of Anaesthesiology & Intensive 
Care, Ljubljana, Slovenia

Background and Goal of Study: The technique of one lung ventilation (OLV) 
is instituted with the purpose to achieve isolation of the diseased lung be-
ing operated upon, using double-lumen endobronchial tube. Thoracic surgi-
cal procedures which are performed in lateral decubital position nowadays 
couldn’t be imagined without OLV. In spite advantages regarding surgical ex-
posure, OLV is associated with serious respiratory impairment. Hypoxemia is 
considered to be the most important challenge during OLV. The goal of this 
study was to establish the magnitude of intrapulmonal shunt, as well as the 
immensity of hypoxia during general anesthesia with OLV.
Materials and methods: In this prospective interventional clinical study 
thir ty patients were enrolled who underwent elective thoracic surgery with 

prolonged period of OLV. The patients received balanced general anesthesia 
with fentanyl/propofol/rocuronium. A double-lumen endobronchial tube was 
inserted in all patients, and mechanical ventilation with 50% oxygen in air was 
used during the entire study. Arterial blood gases were recorded in a lateral 
decubital position with two-lung ventilation, at the beginning of OLV (OLV 0) 
and 10 and 30 min. (OLV 10, OLV 30, respectively) af ter initiating OLV in all 
patients. The monitoring was standard. Arterial oxygenation (PaO2), arterial 
oxygen saturation (SaO2) and venous admixture percentage - intrapulmonal 
shunt (Qs/Qt %) were measured, as well as mean arterial pressure and heart 
rate during the same time intervals. 
For the purpose of this study, the quantitative value of Qs/Qt% was mathemati-
cally calculated by the blood gas analyzer AVL Compact 3. A p value <0.05 
was taken to be statistically significant.
Results and discussion: When OLV was instituted arterial oxygenation de-
creased, whereas Qs/Qt% increased, about 10 min. of the commencement, 
with improving of the oxygenation approximately half an hour af terwards. 
Statistically relevant dif ference (p<0, 05) occurred regarding PaO2, SaO2 
and Qs/Qt in the dif ferent measurings.
Conclusion(s): Hypoxia during OLV with increase of Qs/Qt usually occurs 
af ter 10 min. of its initiation. Following 30 min. of the beginning of OLV, the 
values of the Qs/Qt regularly decrease back to the normal quantities.

07AP03-6
Manual positive pressure jet ventilation in a patient with 
an acute obstruction of the trachea treated with rigid 
bronchoscopy and laser 

Rodríguez Rodríguez A., Fernández Rodríguez J., Cortiñas-Díaz J., 
Torres Rodríguez D., González Sandoval M.D., Álvarez Escudero J.
Complejo Hospitalario Universitario de Santiago de Compostela, Dept of 
Anaesthesiology, Santiago de Compostela, Spain

Background: Urgent anesthesia of patients with severe sublgotic obstruc-
tion is a challenge in the approaching of the airway management (1). In the 
present clinical case, we were able to get optimal conditions for ventilation, 
diagnose and treatment of the patient with an extreme dyspnea. 
Case report: The patient, a 61 years-old man was diagnosed a subglot tic 
tumor at the third-fourth cartilaginous rings. The sudden deterioration of the 
health of the patient with extreme dyspnea prompted the surgical emergency. 
Anesthesiologist and thoracic surgeon decided to remove the tumor in the 
trachea by rigid bronchoscopy and manual jet ventilation. The induction to 
anesthesia was performed af ter invasive motorization of the arterial pressure, 
peripheral venous cannulation and oxygenated applying CPAP around 10 cm 
of water with face mask ventilation. Af terwards general anesthesia was in-
ducted plus curarization with succinylcholina. TIVA was administered control-
ling the hypnotic depth by bispectral index(BIS). 
With optimal respiratory and hemodynamic conditions rigid bronchoscope 
was introduced, using ventilation with manual jet with 2-4 atm and respira-
tory rate between- 4-6 breaths/min, monitoring C02 and looking af ter respira-
tory movements, synchronizing the ventilation with the surgery. Tissue was 
recovered for analysis and the tumor mass was removed totally, with almost a 
complete recovery of the tracheal space.
Discussion: No incidences were reported during the surgery and post-anaes-
thesia. Keeping spontaneous breath during the general anaesthesia was ruled 
out because of the depression of the respiratory impulse. The level of obstruc-
tion in the trachea did not allow performing a tracheostomy. Extracorporeal 
oxygenation was ruled out as requires anti-coagulation and risk associated.
The positive pressure in the inside of the trachea allowed to avoid its collapse, 
facilitating ventilation and exhale with long exhales. 
Reference: 
Uma B et al. Anesthetic management for bronchoscopy and debulking of 
obstructing intratracheal tumor. Saudi Journal of Anaesthesia. 2015;9(4):484-
488 
Learning points: The present clinical case shows the viability of the use of 
positive pressure ventilation in an obstructive problem in the trachea. The use 
of jet ventilation facilitates the surgery in anatomical reduced spaces such 
as the trachea. In this protocol it is of paramount importance to monitor the 
respiratory movements to guarantee the exhalation and avoid a barotrauma. 
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07AP03-7
Relationship between the time of day lung transplantation 
is performed during 24-hours shif ts and short-term survival 

Menger J.1, Adelmann D.2, Fischer A.1, Jaksch P.3, Steinlechner B.1, 
Dworschak M.1

1Medical Universit y of Vienna, Dept of Anaesthesiology & Intensive Care, 
Vienna, Austria, 2UCSF School of Medicine, Dept of Anaesthesiology, San 
Francisco, United States, 3Medical Universit y of Vienna, Dept of Surgery, 
Vienna, Austria

Background and Goal of Study: Af ter-hours medical care has previously 
been associated with worse outcomes in dif ferent fields of medicine (1, 2). 
Nevertheless, many organ transplantations do occur at nighttime when elec-
tive cases have been concluded. This approach, however, does not seem to 
af fect outcome af ter kidney transplantation (3). Data for double lung trans-
plantation (DLTX) when performed during 24-hour shif ts are currently lacking. 
In this study we tried to evaluate the ef fect of the time of day patients were 
transplanted within the scope of this particular working schedule on 90-day 
survival. 
Materials and methods: We conducted a retrospective cohort study investi-
gating data from our institutional lung transplant database that comprised the 
time frame from January 2009 through July 2015. Stratification was done by 
skin incision time (i.e. daytime: 7 AM-7 PM; nighttime: 7 PM-7 AM). Our prima-
ry end point was short-term survival, assessed by the Kaplan-Meier method at 
90 days. We employed multivariate Cox proportional hazard regression to ex-
amine mortality and unpaired t-test to evaluate dif ferences between groups. 
A P-value <0.05 was considered significant. 
Results and discussion: A total of 719 patients had been transplanted during 
the study period. 366 (51%) underwent DLTX during daytime and 353 (49%) 
during nighttime. The two groups were identical in regard of the underlying 
lung disease and co-morbidities. 90-day survival rate for patients having been 
transplanted during nighttime was 90% vs. 92% for transplant recipients who 
have been operated during daytime (hazard ratio: 0.75; 95% confidence in-
terval: 0.46 - 1.21; P = 0.24). Median duration of anaesthesia during nighttime 
was 382 [Q1: 334; Q3: 444] min vs. 384 [340; 430] min during daytime (P = 
0.9). 
Conclusion: The timing of lung transplant did not have a significant ef fect on 
90-day survival in the cohort of transplant recipients we investigated where 
potential confounders were evenly distributed between the two groups.These 
results confirm a registry study (4), which was conducted without knowledge 
about the organisation of working time at the participating institutions. 
References: 
1. Ricci WM et al. J Bone Joint Surg Am 2009; 91(9):2067-72
2. Glaser R et al. JACC Cardiovasc Interv 2008;1:681-8
3. Kienzl-Wagner K et al. Transpl Int 2013;26:879-85 
4. George TJ et al. JAMA 2011;305:2193-99 

07AP03-8
Lung isolation with VivaSight DL double-lumen tube in patients 
with Mounier-Khun syndrome 

Granell Gil M., Torres O., Almenara N., Peris R., Crisan C., De Andrés J.A.
Consorcio Hospital General Universitario de Valencia, Dept of 
Anaesthesiology & Intensive Care, Valencia, Spain

Background: Mounier-Kuhn syndrome (MKS) or congenital tracheobron-
chomegaly is a rare and chronic airway disease that presents a dilatation 
of the main airways and associated loss of elastic fibers in the trachea and 
main bronchus. These patients usually present respiratory symptoms, dif fer-
ent degrees of recurrent infections, hemoptysis and dyspnea1. MKS causes 
dif ficulties related to the peroperative airway management due to the large 
and weak tracheobronchial structure, inef ficient cough mechanism, tracheal 
diverticula, endotracheal tube dislodgement and possible postoperative tra-
cheal collapse2. 
Case report: a non-smoker 59 year-old man who had a history of tracheo-
bronchomegaly, bronchiectasis, chronic obstructive pulmonary disease, dys-
lipidemia, angina pectoris and mild cognitive impairment was scheduled for 
elective thoracic surgery to a pulmonary lesion resection in the right lower 
lobe . The highest diameter of the trachea and main lef t bronchus diameter 
measured by chest CT was 41 mm and 29 mm, respectively . The trachea 
was intubated with a 37Fr VivaSight DL double-lumen tube guided by the em-
bedded camera. Then we inflated the tracheal cuf f and bronchial cuf f with 

the usual volume of air, and af ter that we checked it with auscultation and 
capnography but both of these were inadequate and a progressive increase 
of the tracheal cuf f volume (total cuf f volume was 18 and 10 ml, respectively) 
were necessary, until the air leak ceased, avoiding to exceed the pressure of 
25 cmH2O . Af ter surgery the patient was extubated without complications 
and transferred to the ICU where he remained during 24 hours.
Discussion: Peroperative airway management in MKS is complicated due to 
the large and weak airway structures. Endotracheal tube and/or endobronchi-
al tube cuf f-leakage can be an usual and important problem during surgery, 
especially with respect to airway management during thoracic surgery. 
References: 
1. Krustins E, Kravale Z, Buls A. Respiratory Medicine. 2013; 107 (12): 1822-8.
2.   Kim MY, Kim EJ, Min BW, Ban JS, Lee SK, Lee JH. Korean J Anesthesiol, 
2010. 58(2): 197-201.
Learning points: Taking into consideration the larger diameter of the patient’s 
trachea and the main bronchi, we used a 37Fr despite being aware of leakage 
risk and the need of using a high cuf f volume. We knew also that there was a 
risk of cuf f rupture during the lateral position that it’s associated with a special 
dif ficulty to change this DLT. 

07AP03-9
Atrial fibrillation prophylaxis and esophageal resection - our 
experience 

Karadza V., Hodoba N., Spicek Macan J., Stancic-Rokotov D., Kolaric N., 
Sakan S.
Universit y Hospital Centre Zagreb, Thoracic Surgery, Zagreb, Croatia

Background and Goal of Study: Atrial fibrillation (FA) is a common complica-
tion in major thoracic surgery including esophageal resection. Recent guide-
lines suggest pharmacological prophylaxis of FA in thoracic surgery. The goal 
of this study is to find out is there a dif ference in FA incidence before and af ter 
introducing diltiazem FA prophylaxis.
Materials and methods: For this study we collected data (age, sex, comorbid-
ity, FA prophylaxis, incidence of FA, the highest observed ventricular answer 
in FA, ASA status) for patients before the introducing the diltiazem prophy-
laxis and af ter it. Only patients with radical esophageal resection are included 
in the study. We got three groups of patients: one with no prophylaxis, one 
with diltiazem prophylaxis and one with perioperative continued preoperative 
antiarrhythmic therapy (beta blocker, amiodarone). The collected data were 
analyzed. 
Results and discussion: There were 82 esophageal resections conducted 
in our Clinics for thoracic surgery “Jordanovac”, University Hospital Centre 
Zagreb, between November 2012 and May 2015. Postoperative FA is counted 
in 11 cases (13,41%). 23 patient received diltiazem FA prophylaxis, 16 pa-
tients continued their preoperative beta-antagonist therapy, one patients con-
tinued preoperative amiodarone therapy and 42 patients did not receive any 
FA prophylaxis. Among the patients with postoperative FA, 4 patients were 
from the group received no FA prophylaxis, 4 patients were form the group 
received beta blockers, and 3 patients received diltiazem as FA prophylaxis. 
If we correlate patients with prophylaxis with diltiazem and patients with no 
FA prophylaxis, we get no significant dif ference (The Chi-square statistic is 
0.1916. The P value is 0.661598. This result is not significant at p <0.05).The 
highest noticed ventricular answer to FA was 140/min (110-140, median 130) 
in patients with diltiazem prophylaxis and 180/min (130-180, median 159) with 
no prophylaxis. 
Conclusion(s): It seems that the diltiazem prophylaxis does not protect from 
FA, but we can speculate that it could make FA less deleterious by slowing 
the ventricular rhythm. To determine the significance of these findings further 
studies and bigger sample are needed.
Reference: 
Frendel G et al. 2014 AATS guidelines for the prevention and management of 
perioperative atrial fibrillation and flut ter for thoracic surgery procedures. The 
J Thorac Cardiovasc Surg. 2014;148.3:153-19
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07AP03-10
Epidural anesthesia in a video-assisted thoracoscopic surgery 
(VATS) on an awake pneumonectomized patient: a case report 

Villena A., Ferrando C., Navarro J., Belda F.J.
Hospital Clinico Universitario de Valencia, Dept of Anaesthesiology & 
Intensive Care, Valencia, Spain

Background: The future of the thoracic surgery should be associated with a 
combination of surgical and anaesthetic evolution looking for improvements 
to reduce the trauma to the patient. For these reasons we present this case 
where minimally invasive surgery was combined with the use of regional an-
esthesia.
Case report: A 53 years old man, ASA III, ARISCAT 60 and Goldman II who 
was undergoing VATS for lef t pleural ef fussion drainage and lower lobe bi-
opsy. Medical history of interest: right pleuro-pneumonectomy in 2008 due to 
malignant pleural mesothelioma with posterior radio/chemotherapy.
Given the impossibility of carrying out selective right lung ventilation we de-
cided to realize an awake anesthesia with an epidural blockade at T5-T6 level 
together with a continuous Dexmedetomidine infusion of 1 mcg/kg/h to main-
tan a BIS between 60 and 80. To achieve the desired analgesic level 3 bolus of 
a combination of Lidocaine 2% + Levobupivacaine 0.125% were administer: 
8, 4 and 2 ml. The surgery lasted 1 hour. Hemodynamic stability was main-
tained during all the surgery (mean BP 110/71 mmHg and HR 75 bpm). The 
patient was oxygenation 0.28 FiO2 and SpO2 > 97% was maintaned during 
all the process. 
No incidents were reported during the surgery. Af ter surgery, the epidural 
catheter was removed and the patient was transferred to the PACU for 12h. 
Discussion: The present case shows an anesthetic alternative which can be 
used in special cases where selective ventilation is not allowed. We emphasize 
that this strategy may avoided the potential adverse ef fects related to general 
anaesthesia and selective ventilation, such as residual neuromuscular block-
ade postoperative nausea and vomiting and ventilation-induced lung injury. 
Finally, we accentuate treatment with dexmedetomidine to maintain a mini-
mally and adequate sedation avoiding the adverse ef fects related to stress. 
Reference: 
Gonzalez-Rivas D, Bonome C, Fieira E et al. Non-intubated video-assisted 
thoracoscopic lung resections: the future of thoracic surgery? Eur J 
Cardiothorac Surg 2015.
Learning points: This anesthetic management might add a further step on 
the fast track surgery and become an indispensable and fully reliable tool 
within thoracic surgery. 

07AP03-11
Anaesthetizing a patient with a secreting thoracic 
paraganglioma: a roller coaster of emotions! 

Rodrigues Alves D., André A.I., Palma Mira F., Ferreira C.
Centro Hospitalar de Lisboa Ocidental, Dept of Anaesthesiology, Lisboa, 
Por tugal

Background: There should be a high index of suspicion in patients present-
ing with posterior mediastinum lesions, as secreting paragangliomas can be-
have like pheocromocytomas and lead to important perioperative challenges.
Case report: 45-year-old, female patient presenting to the ER with chest pain 
radiating to the back, paraesthesia of the right upper arm, a history of anxiety 
and ill-studied arterial hypertension. A thoracic CT-scan showed a solid lesion 
near the right pulmonary apex, with concomitant destruction of the vertebral 
bodies of T1-T2 and invasion of the intervertebral foramina. 
A subsequent MRI confirmed an apparently extrapulmonary lesion invading 
T1-T3 with an intracanalar component, and the patient was admit ted to the 
hospital for further study. 16 days later she underwent laminectomy of T1-
T2-T3, rhizotomy of T2 and biopsy of the lesion, without excision due to its 
friable nature and repeated haemodynamic instability associated with tumoral 
mass mobilization. Pathology evidenced an aorto-sympathetic paragangli-
oma of the posterior mediastinum, and she was proposed for subsequent 
tumour embolization, occurring 2 months later. 

The procedure had to be cut short due to hypertension and the patient was 
admit ted to the ICU. Urinary metanephrines were then dosed, revealing in-
creased normetanephrine levels.
She was started on alfa-blockers and, 3 days later, a beta-blocker was added, 
at taining haemodynamic stability. 8 days later the patient went for repeat em-
bolization af ter which she was transported for the OR. Here vascular ef ferents 
and af ferents were initially clipped and an en bloc excision performed through 
a right intercostal approach with intraoperative lung exclusion. During initial 
tumour manipulation esmolol had to be started due to adrenergic manifesta-
tions, quickly followed by hypotension with the need to start an adrenaline 
perfusion once the tumour was isolated from the circulation. Postoperative 
course was unevent ful.
Discussion: This patient had already presented haemodynamic instability 
during tumour manipulation in the first surgery, as well as during the first em-
bolization, but only af ter these were urinary metanephrines dosed and appro-
priate optimization started. These are fundamental steps to allow for a bet ter 
intraoperative stability.
Learning points: Preoperative stabilization and anticipation of intraoperative 
problems with a low threshold for action are instrumental for a good outcome 
in these patients. 

07AP03-12
Analysis of the inflammatory biomarkers between continuous 
epidural infusion of ropivacaine 0,2% combined with fentanil 
versus epidural morphine for pain relief af ter thoracotomy: 
a prospective randomized study 

Tena J.M., Becerra A., Agudelo M.E., Moro C., Bajo R., Ramajo A.I.
Complejo Hospitalario Universitario de Badajoz, Dept of Anaesthesiology, 
Badajoz, Spain

Background and Goal of Study: Epidural anesthesia can decrease the post-
operative neuroendocrine stress response that surgical response evokes. 
Therefore, pain management may influence the immune response in the peri-
operative period. The goal of our study was to analyze how continous epidural 
infusion of ropivacaine combined with fentanil versus epidural morphine af-
fects postoperative immune response in patients undergoing lung resection 
surgery af ter thoracotomy.
Materials and methods: Af ter ethical commit tee approval, writ ten consent 
were obtained. In this prospective and analytical study 60 patients scheduled 
for lung resection under thoracotomy were randomly assigned to two groups. 
Group 1(G1) received a continous epidural infusion of ropivacaine 0.2%+fen-
tanil 4mcg/ml at 6ml/hour. Group 2(G2) received epidural administration of 
4mg/12 hours morphine bolus. Inflammatory factors (TNF-alfa, interleukin [IL]-
1,-6 and -8, norepinephrine, epinephrine, ACTH, growth hormone, prolactin, 
cortisol) were analysed. Blood multiple analyses were performed at dif ferent 
times: baseline, af ter surgical incision, at the end and 24 hours af ter surgery. 
The primary endpoint consisted to compare levels of inflammatory markers 
in G1 versus G2. Secondary endpoints evaluated were nausea and vomiting, 
pruritus, postoperative analgesic ef ficacy, patients satisfaction and postop-
erative complications.
Results and discussion: Patient characteristics were similar between 
groups. In both groups, postoperative inflammatory factors values dif fered 
significantly in comparison to the preoperative values. Concentration of IL-1, 
cortisol and ACTH increased in group G1 af ter surgical incision when com-
pared to G2 (p<0.05). Levels of ACTH were increased at the end of surgery 
in G1 (p<0.05). Levels of IL-6 and ACTH were significantly increased 24 hours 
af ter the surgery in G1 versus G2 (p <0.05). There were no significant dif-
ferences between groups in levels of TNF-alfa, norepinephrine, epinephrine, 
growth hormone and prolactin. Incidence of pruritus was higher in patients 
who received epidural morphine (p<0.05). There were no dif ferences in the 
rest of secondary endpoints evaluated.
Conclusion(s): The stress response was not completely suppressed during 
surgery by epidural anesthesia. Patients who received epidural administration 
of morphine at tenuate stress-induced cytokine production in comparison to 
patients who received continuous epidural infusion of ropivacaine 0,2% com-
bined with fentanil. 
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07AP04-1
Retrospective analysis of comparison between intraoperative 
infusion of dexmedetomidine and Propofol for postoperative 
delirium in elderly cardiac surgery on cardiopulmonary bypass 

Hirotaka I., Hideaki H., Marina G.
Chiba Medical Center, Dept of Anaesthesiology, Chiba, Japan

Background and Goal of Study: To determine whether using dexmedetomi-
dine intraoperatively is associated with fewer postoperative delirium (POD) in 
elderly cardiac surgery on cardiopulmonary bypass (CPB).
Materials and methods: Thirty-four eligible elderly patients (> 70-years-old) 
who underwent elective cardiac surgery on CPB between December 2014 
and October 2015 were randomly divided prospectively into two group. 
Patients received either intraoperative infusion of dexmedetomidine (DEX 
group; 0.4-0.6 µg/kg/hr, n=17) or propofol (PRO group; 3-5 mg/kg/hr, n=17) 
and carotid ultrasound scanning were performed preoperatively in both 
group. Intraoperative cerebral oxygenation was assessed by the tissue oxy-
genation index (TOI) using near-infrared spectroscopy (NIRS). The absolute 
value of the dif ference (mean value of right TOI during CPB minus mean value 
of lef t TOI during CPB) (R-L mD) were calculated in both group. Delirium was 
assessed with the Confusion Assessment Method (CAM) for ICU.
Results and discussion: Patients suf fered from a carotid stenosis (CS) in 
8 (47.1%) and 3 (17.6%) cases in DEX and PRO groups, respectively. There 
was no dif ference in the incidence of POD between the DEX group (8 of 17 
patients, 47.06%) and the PRO groups (5 of 17 patients, 29.41%) (P > 0.05). 
However, POD was present in 4 of 8 (50%) and 0 of 3 (0%) patients in DEX 
and PRO groups, respectively. Moreover, increased “R-L mD” values in PRO 
group were significantly associated with POD (P = 0.035).
Conclusion(s): This study suggests that intraoperative infusion of DEX is not 
associated with significantly lower rates of POD in elderly cardiac surgery on 
CPB. Instead, using DEX intraoperatively correlated significantly with POD in 
elderly patients who suf fered from a CS.
References: 
1. Djaiani G1, Silverton N, Fedorko L, Carroll J, Styra R, Rao V, Katznelson R. 
Dexmedetomidine versus Propofol Sedation Reduces Delirium af ter Cardiac 
Surgery: A Randomized Controlled Trial. Anesthesiology. 2015 Nov 16. 
2. Park JB, Bang SH, Chee HK, Kim JS, Lee SA, Shin JK. Ef ficacy and safety 
of dexmedetomidine for postoperative delirium in adult cardiac surgery 
on cardiopulmonary bypass. Korean J Thorac Cardiovasc Surg. 2014 
Jun;47(3):249-54.
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07AP04-2
Percutaneous superior vena cava catheter related thrombosis 
for cardiovascular surgery with cardiopulmonary bypass 

Park C., Oh C.-S., Kim S.-H.
Konkuk Universit y Medical Center, Dept of Anaesthesiology & Pain Medicine, 
Seoul, Korea, Republic of

Background and Goal of Study: For minimal invasive cardiovascular sur-
gery, the insertion of percutaneous superior vena cava (SVC) catheter for car-
diovascular surgery with cardiopulmonary bypass (CPB) has been increased. 
The larger diameter of it is thought to more catheter-related thrombosis, com-
pared with conventional central venous catheter (CVC). We evaluated the in-
cidence of percutaneous SVC catheter-related thrombosis and identified risk 
factors for developing the condition in patients undergoing cardiovascular 
surgery with CPB. 
Materials and methods: A percutaneous SVC catheter was inserted into the 
right internal jugular vein (RIJV) in cardiovascular procedure with CPB. The 
RIJV was evaluated using ultrasonography including cross-sectional area 
(CSA), velocity, and echogenic mass size at the following times: just before 
insertion of the percutaneous SVC catheter (T1), and 24 (T2) and 48 h (T3) 
af ter its insertion. 
Results and discussion: The incidence of thrombosis in the RIJV was 56.2%. 
The maximal cross-sectional lengths of the echogenic masses at T2 and 
T3 were 9.0±4.7 cm and 8.8±4.3 cm, respectively, and did not show a sig-
nificant dif ference between T2 and T3. RIJV CSA decreased at T2, vs. T1 
(1.63±0.58 cm2 vs. 1.70±0.54 cm2). However, RIJV velocity increased at T2 
vs. T1 (27.3±8.7 cm/s vs. 25.8±9.9 cm/s). Multiple logistic regression analysis 
identified age (OR = 1.065, 95% CI = 1.028-1.103, P <0.001), percutane-
ous SVC catheter duration (OR = 1.015, 95% CI = 1.008-1.023, P <0.001), 

and transfusion amount of platelet concentrate (PC; OR = 1.145, 95% = CI 
1.031-1.273, P = 0.012) as risk factors for percutaneous SVC catheter-related 
thrombosis in the RIJV. 
Conclusion: The incidence of percutaneous SVC catheter-related thrombosis 
was higher than conventional CVC-related thrombosis, known as literatures. 
Risk factors were age, percutaneous SVC catheter duration, and transfusion 
amount of PC. 

07AP04-3
Coronary artery bypass graf t (CABG) surgery in elderly 
patients older than 80 years old: 20 years of experience 

Carmona García P.1, Mateo E.2, Mena A.3

1Hospital Universitario y Politécnico La Fe, Dept of Anaesthesiology & 
Intensive Care, Valencia, Spain, 2Consorcio Hospital General Universitario 
de Valencia, Dept of Anaesthesiology & Intensive Care, Valencia, Spain, 
3Consorcio Hospital General Universitario de Valencia, Dept of Surgery, 
Valencia, Spain

Backgroung: As increasing the age of patients undergoing cardiac surgery, 
the identification of main postoperative complications of this population and 
the evaluation of institutional outcomes is essential. We aim to describe our 
experience in CABG in elderly patients older than 80 years old comparing 
intraoperative and postoperative outcomes with younger population.
Method: From January 2003 to June 2013, 3097 patients underwent con-
secutive emergency and scheduled CABG surgery. 1770 underwent on-pump 
CABG and 1327 of f-pump CABG according to surgeon’s criteria. Patients un-
dergoing on-pump receiving other concomitant procedure and re-operations 
were excluded. Patients older than 80 years old were identified. 
Results: We identified 98 patients older than 80 years old (80-group) (mean 
age 82±3.5 y.o) and 2957 younger than 80 y.o.(control group) (mean age 
64.2±9.7 y.o.). Logistic Euroscore was 8.4±4.8 and 4.6±4.6 (p<0.001) in 
80-group vs control group respectively and there was a higher incidence 
of female sex( 28.6% vs 18.6%) and hypertension (75.4% vs 62.3%) in the 
80-group. Of f-pump CABG was performed in 79.6% vs 41.6% (p<0.001) in 
the 80-group vs control group respectively. The average of graf ts performed 
was lower in the 80-group, 2.7 ± 0.8 vs 3.2 ± 1.0 (p<0.001). However, the 
anterior descent artery was revascularized in 98% vs 97.5% (p=0.6) with 
arterial graf ts in 92.9% vs 94.3%(p=0.5) respectively in both groups. There 
was a significantly higher 30d-mortality in the 80-group, 11.2% vs. 3.3%, re-
spectively (p<0.001). ICU and hospital length of stay (LOS) were not signifi-
cantly dif ferent 3.6 ± 2.2 days vs 4.4±12.1 d (p=0.5) and 9.0±10.0 days vs. 
6.8±10.8 d (p=0.8) respectively. Patients in the 80-group underwent reinter-
vention for bleeding, 9.2% vs 2.9% (p=0.001) and had more frequently car-
diovascular complications (atrial fibrillation and cardiogenic shock) 22.4% vs 
10.9%(p=0.002) than control group. Neurological, respiratory and renal com-
plications were more frequent in the control group 2.0% vs. 3.1% (p=0.55), 
9.2 % vs. 11.7% (p=0.4), 5.1% vs. 6.1% (p=0.6).
Discussion: CABG is performed preferably in patients older than 80 years old 
under of f-pump procedure.The mortality is higher in this group on patients 
based on a higher incidence of haemodynamic complications and reinterven-
tion for bleeding in the immediate postoperative period. Specific measures 
to prevent and treat those adverse events could help to improve outcomes. 
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07AP04-5
Ferric carboximaltose administration in cardiac surgery 
patients as iron deficiency treatment 

Perez V., Zampella Méndez V., Lopez Rubio V., Orozco M., Pajares A., 
Argente Navarro M.P.
Hospital Universitari i Politécnic La Fe, Dept of Anaesthesiology & Intensive 
Care, Valencia, Spain

Introduction: Cardiac surgery patients present high anaemia prevalence, 
which is multifactorial1. Nonetheless, iron deficiency becomes one of the main 
causes during the immediate postoperative care, being it treatable2. 
Objectives: The aim of this study is to describe in a retrospective way the 
response to treatment with carboxymaltose in cardiac surgery patients who 
presented during the immediate postoperative set ting iron deficit (transferrin 
saturation index under 20%) and they had normal preoperative baseline he-
moglobin; according to the current hospital’s iron deficiency protocol.
Materials and methods: This is a case series of thir teen patients who under-
went cardiac surgery at our Hospital (H. La Fe de Valencia) during the months 
of September, October and November 2015, and that had been treated with 
ferric carboxymaltose in the postoperative set ting. All thir teen patients pre-
sented transferrine saturation indexes less than 20% af ter surgery and there-
fore were administered carboximaltose (single dose 1 gr EV). Data was col-
lected by reviewing their clinical records. 
Results: The mean (presurgical) basal haemoglobin in these patients was 
13,4 g/dL. 63% of patients had a haemoglobin over 10 g/dL at the moment of 
their hospital discharge and only three of them required red blood cell con-
centrates transfusion despite having been administered ferric carboximaltose. 
Two of the patients who met the criteria for inclusion died while being in the 
Ciritical care Unit due to other causes than anaemia.
Conclusion(s): Carboximaltose treatment af ter cardiac surgery in patients 
who have developed iron deficiency parameters seems to be adequate to 
reduce transfusion requirements; however it needs further studies to demon-
strate the association.
References: 
1. Yanes Vidal G. Practical management of preoperative optimization and 
perioperative treatment of anemia in dif ferent set tings, anemia in patients for 
cardiac surgery. Revista española de Anestesiologia y Reanimacion, 2015; 
62 (supl 1): 69-75.
2. Faraoni D, et al. World J Cardiol 2015 july26; 7(7): 377-382 
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Is it equally precise for the surgeon to measure the diameter 
of the aortic annulus as it is for the anesthesiology trainees 
during European TEE Certification? 

Santana L.1, Morales L.1, Hernanz G.1, Valencia L.1, Padrón O.1, Rodriguez A.2

1Hospital Universitario de Gran Canaria Doctor Negrín, Dept of 
Anaesthesiology & Intensive Care, Las Palmas Gran Canaria, Spain, 2Hospital 
Universitario de Gran Canaria Doctor Negrín, Dept of Anaesthesiology & 
Intensive Care, Depar tment of Medical and Surgical Sciences, School of 
Medicine, Universit y of Las Palmas de Gran Canaria, Las Palmas Gran 
Canaria, Spain

Background and Objective: Direct intraoperative sizing is the gold stan-
dard for aortic annular measurement in aortic valve replacement, but sur-
geons prefer to know previously which valvular size should be implanted. 
Echocardiography remains the main diagnostic tool. We planned to know 
whether we were successful in our measurements during training.
Materials and methods: Seventy-five patients with aortic valve stenosis were 
included in this observational study during European Certification in 2013 and 
2014. TEE 2D were recorded by two trainees. They measured the preopera-
tive aortic annulus (AoA) diameter once, but not in the same patient. TEE 2D 
in mid esophageal position was employed using an aortic long axis plane to 
get the best acquisition, in end-systole. Intraoperative sizing was taken by a 
surgeon working in the blind, using a standard gauge in the arrested heart 
and then choosing the valvular size. Pearson correlation was applied as sta-
tistical analysis.
Results and discussion: All patients had a mean age of 69,75±10,8 yrs, 
47 men (62,7%), mean Aortic Gradient 46,8±14,7 mmHg, Lef t Ventricular 
Ejection Fraction 61,45±11,2 %. A mechanical valve was used as a replace-
ment in 23 patients (30,8%) and bioprosthesis in 52 patients (69,3%). Mean 
TEE AoA diameter was 22,93±2,56 mm and mean surgical AoA diameter was 

20,57±1,83 mm. Both diameters had a positive Pearson correlation (r=0,485, 
p>0,05). The population was divided into several subgroups. In the male 
group (r=0,635, p<0,01) was obtained, in the female group (r= -0,059). The 
group was separated into two age ranges, between 45 and 64 yrs (N=13, 
r=0,829, p<0,01), and > 64 yrs (N=59, r= 0,483, p<0,01). It was also divided 
according to two periods of time, before July 2014 (N=41, r=0,594, p<0,01) 
and af ter July 2014 (N=34, r=0,635, p<0,01). There are no studies in which 
TEE measurements have been made by trainees, however, there have been 
several done by experienced echocardiographers. Previous studies have 
found similar TEE 2D AoA diameter measurements and Pearson’s correlation 
between TEE 2D AoA diameter and surgical measurements. We have better 
correlation in men, age range and in the six months af ter July. We measured 
women group poorly, probably because of a smaller AoA diameter.
Conclusion: Our results suggest trainees could be accurate of in measuring 
AoA in patients with aortic stenosis disease. Better precision is obtained in 
men than in women and also in the last training period. 

07AP04-7
Benchmarking the prognostic performance of EUROSCORE II 
with the original EuroSCORE in cardiac surgery patients 

Tsaousi G., Pitsis A., Pourzitaki C., Lolakos K., Vasilakos D.
Aristotle Universit y of Thessaloniki, Dept of Anaesthesiology, Thessaloniki, 
Greece

Background and Goal of Study: The European System for Cardiac Operative 
Risk Evaluation (EuroSCORE) is one of the most documented preoperative 
risk algorithms for assessing operative morbidity and mortality following car-
diac surgery, which has been recently refined to EuroSCORE II, in order to 
improve the performance of the original EuroSCORE. Aim of this study was 
to comparably assess the applicability of the updated EuroSCORE II model 
with the logistic (log) and additive (add) versions of the initial EuroSCORE, in 
cardiac surgical population, on the basis of morbidity and mortality. 
Materials and methods: Data from a total of 1058 consecutive patients (aged 
63.9 ± 9.1 years, male to female ratio: 3.7/1) admit ted to our post-cardiac 
surgery intensive care unit (ICU) following cardiosurgical procedure, were 
included in this data analysis study. EuroSCORE add, EuroSCORE log and 
EuroSCORE II were calculated for each participant. The study endpoints were 
operative mortality (30-day) and morbidity assessed by length of intensive 
care unit stay (ICU-LOS), using 2-days as cut-of f point. For statistical purposes 
Mann-Whitney test and ROC curve analysis were used.
Results and discussion: Overall ICU mortality of the study population 
was 3.3% (n=35). Univariate analysis revealed a significant augmentation 
(p=0.000) of the studied parameters in patients with ICU-LOS > 2 days and in 
those with poor outcome. In terms of ICU-LOS, ROC curve analysis showed 
that the area under ROC curve (AUR-ROC) for EuroSCORE add was 0.687 
(cut-of f 5), for EuroSCORE log was 0.695 (cut-of f 4.45) and for EuroSCORE 
II was 0.720 (cut-of f 1.76). In terms of operative mortality the AUR-ROC for 
EuroSCORE add was 0.818 (cut-of f 7), for EuroSCORE log was 0.827 (cut-of f 
3.67) and for EuroSCORE II was 0.843 (cut-of f 3.44).
Conclusion(s): The findings of the present study substantiate that EuroScore 
log, EuroSCORE add and EuroSCORE II models, confer noteworthy prog-
nostic value when applied to adult cardiac surgical population, being more 
pronounced in terms of mortality. The updated EuroSCORE II risk model 
seems to confer superior discriminatory performance compared to the origi-
nal EuroSCORE. Thus, the implementation of EuroSCORE II in cardiac ICU 
could possibly contribute towards risk stratification, mortality prediction and 
identification of patients who are at increased risk for prolonged ICU stay. 
Reference: 
Nashef SA, et al. Eur J Cardiothorac Surg. 2012;41(4):734-44 
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07AP04-8
Usefulness of neutrophil-lymphocyte ratio to predict mortality 
and new-onset atrial fibrillation af ter cardiac surgery 

Schmitz M., Gaudin A., Watremez C., Momeni M.
Cliniques Universitaires Saint Luc; Université Catholique de Louvain, Dept of 
Anaesthesiology, Brussels, Belgium

Background and Goal of Study: Neutrophils and lymphocytes play a role 
in the inflammatory processes of chronic diseases including atherosclerosis. 
Preoperative Neutrophil-Lymphocyte Ratio (NLR) has been found as an inde-
pendent predictor of atrial fibrillation (AF) and cardiovascular mortality1,2 We 
hypothesized that the preoperative and peak postoperative NLR would predict 
in-hospital mortality and new-onset AF af ter cardiac surgery.
Materials and methods: This is a sub-analysis of an ongoing prospective 
study including patients undergoing cardiac surgery with or without cardio-
pulmonary bypass (NCT02006212).Data are expressed in median (P25-P75). 
A Mann-Whitney test was used to compare groups. A binary logistic regres-
sion analysis was used to predict mortality or AF. 
Results and discussion: Overall 620 patients were analyzed. 99 patients 
showed preoperative AF. There were 125(24%) new-onset AF cases among 
the remaining 521 subjects. In-hospital mortality occurred in 21(3%) patients.
Tables 1 and 2 show the patients’ characteristics.

 AF (N=125) No AF (N=396) P

EuroSCORE II; % 1,77 (1,12-2,95) 1,35 (0,85-2,73) 0,009

Preoperative NLR 2,75 (2,06-4,05) 2,64 (2,09-3,78) 0,79

Peak postoperative NLR 13,62 (9,77-18,44) 14,12 (10,79-19,30) 0,18

Age; years 70 (63-77) 64 (54-73) <0,001

Cardiopulmonary bypass time; 
minutes

101 (76-130) 107 (75-144) 0,21

Cross-clamp time; minutes 72 (56-97) 79 (52-108) 0,53

Length of stay in hospital; days 10 (8-14) 7 (7-10) <0,001

[Characteristics of patients with or without AF]

 Mortality (N=21) No mortality 
(N=599) P

EuroSCORE II; % 5,11 (1,72-9,27) 1,7 (0,96-3,14) 0,001

Preoperative NLR 3,20 (2,54-6,86) 2,71 (2,08-4,01) 0,06

Peak postoperative NLR 17,79 (9,81-26,18) 14,30(10,63-19,47) 0,40

Age; years 70 (63-82) 68 (58-76) 0,046

Cardiopulmonary bypass time; 
minutes 103 (85-130) 105 (75-138) 0,87

Cross-clamp time; minutes 74 (54-101) 76 (52-105) 0,95

Length of stay in hospital; days 17 (7-30) 8 (7-11) 0,01

[Characteristics of patients with or without in-hos]

Hosmer and Lemeshow test was valid. Age was the only independent predic-
tor of new-onset AF. Peak postoperative NLR predicted mortality with an odds 
ratio of 1,033 (95% CI:1,002 - 1,065); P = 0,04. EuroSCORE II was a significant 
predictor of mortality as well.
Conclusion(s): This is the first prospective study evaluating the value of NLR 
in predicting mortality and AF in patients undergoing various types of cardiac 
surgery. Our preliminary results show that peak postoperative NLR might be 
useful in predicting mortality. Advanced age but not NLR predicts new-onset 
AF.
Reference: 
1. Am J Cardiol 2010;105;2.Am Heart J 2007;154

07AP04-9
Predictors and outcomes of hyperoxia in patients undergoing 
on-pump cardiac surgery 

Jakutis G., Norkiene I., Jovaisa T., Ringaitiene D.
Vilnius Universit y, Facult y of Medicine, Dept of Anaesthesiology & Intensive 
Care, Vilnius, Lithuania

Background and Goal of Study: The extent and ef fects of hyperoxia in car-
diac surgery has been an on-going subject of interest and research. Potential 
benefits include myocardial pre-conditioning and reduced re-perfusion injury, 
lower incidence and longevity of gas microembolism although clinical ben-
efits of those remain unclear. There is also a long list of possible detrimental 
ef fects including the formation of reactive oxygen species, reduced cardiac 
output, increased vascular resistance and reduced capillary density and tis-
sue perfusion. 
We aimed to identify patient and operative factors that could explain the varia-
tion in the degree of hyperoxia and assess its ef fects on postoperative out-
comes. 
Materials and methods: We have carried out an observational analysis of an 
institutional research database. Ethics approval was obtained for the study. 
Patient groups were defined based on intra-operative arterial blood gas analy-
sis data - significant hyperoxia group (SHO, PaO2 >300 mmHg), moderate 
hyperoxia (MHO, PaO2 200-300 mmHg) and normoxia (NO, PaO2 <200mHg). 
Data was analysed using SPSS v23 statistical package. Independent samples 
T-tests were used to compare the results amongst individual groups. 
Results and discussion: 259 consecutive CPB cases were included in the 
analysis. Standard CPB protocol resulted in mean PaO2 of 263.9 ±73 mmHg 
with variation from 76.6 mmHg to 505.8 mmHg. Three patient factors had a 
significant correlation with the degree of hyperoxia: body mass index (BMI) 
(p <0.001), gender (p = 0.001) and EuroScore (p = 0.004). Other patient or 
operative factors had no ef fect on intraoperative pO2 levels. The incidence of 
postoperative infectious complications was 7.3% in SHO group, 3.5% in MHO 
and 2.7% in NO group (p = 0.004). Mean duration of mechanical ventilation 
was 26.48 h in SHO group, compared to 8.6 and 6.6 hours in MHO and NO 
groups respectively (p = 0.04). Postoperative ICU and hospital length of stay 
was significantly longer in SHO group (p = 0.02).
Conclusions: Standardised cardio-pulmonary bypass set tings result in a 
wide variation in the extent of hyperoxia amongst the subjects. Risk factors for 
significant hyperoxia include low BMI, female gender and higher EuroScore. 
Intraoperative hyperoxia was associated with higher incidence of infectious 
complications and prolonged ICU and hospital stay. 

07AP04-10
Preoperative airway obstruction as a cause of morbidity 
in patients undergoing mitral valve replacement 

Durak Erdinc Y.1, Saracoglu A.2, Dalar L.3, Saracoglu K.T.2, Demirhan O.4, 
Sagbas L.E.1

1Istanbul Bilim Universit y, Cardiovascular Surgery, Istanbul, Turkey, 2Istanbul 
Bilim Universit y, Dept of Anaesthesiology & Intensive Care, Istanbul, Turkey, 
3Istanbul Bilim Universit y, Respiratory Diseases, Istanbul, Turkey, 4Istanbul 
Bilim Universit y, Thoracic Surgery, Istanbul, Turkey

Background and Goal of Study: Although patients undergo similar surgical 
procedures and are monitored in the same unit, the duration of intensive care 
unit (ICU) and hospital stay may vary due to concomitant diseases. 
We aimed to investigate the relationship between preoperative pulmonary 
function tests detected by obstruction of the airway and postoperative intuba-
tion time with prolonged ICU stay in patients undergoing mitral valve replace-
ment. 
Materials and methods: Following the Ethics Commit tee approval 62 con-
secutive patients undergoing mitral valve replacement between January 2011 
and December 2014 were included in the study. All patients’ gender, pres-
ence of systemic disease, smoking history, pulmonary function tests, ejection 
fraction, pulmonary artery pressure, perioperative cardiopulmonary bypass 
and aortic clamp time, postoperative intubation time, length of stay in ICU, 
preoperative and postoperative aspartate aminotransferase, alanine amino-
transferase, serum urea nitrogen, creatinine, arterial blood gas values were 
recorded. The relationship between these parameters and ICU stay and the 
duration of tracheal intubation were evaluated. We aimed to investigate the 
af fecting factors for prolonged ICU and hospital stay. 
Results and discussion: Total of 62 patients, 36 were female and 26 were 
male. In 17 of the patients a history of smoking was detected. In 47 patients 
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systemic concomitant diseases were diagnosed. Nine of them had asthma, 8 
had chronic obstructive pulmonary disease. Length of stay in ICU was signifi-
cantly lower in patients with respirotary disease under treatment than the pa-
tients without respirotary disease (p<0.05). Chronic Obstructive Pulmonary 
Disease patients stayed significantly shorter than non-Chronic Obstructive 
Pulmonary Disease patients (p<0.05). The length of stay in ICU as also sig-
nificantly shorter in patients who are under respiratory medication (p<0.05, 
Table 1). Significantly positive correlation existed between intensive care stay-
ing time and post-operative renal function indicators (p<0.05). Significantly 
negative correlation existed between intubation period and forced expiratory 
volume in the first second (p<0.05, Table 2). 
Conclusion: Patients who underwent mitral valve replacement with cardiopul-
monary bypass, preoperative airway obstruction assessments may provide 
postoperative decreased mechanical ventilation requirement and decreased 
hospital stay. 

07AP04-11
Risk factors for postoperative cognitive dysfunction following 
heart surgery in an Asian population 

Kowa C.-Y.1, Ng R.R.G.1, Ayuningtyas R.1, Chew S.T.H.2, Liu W.1, Ti L.K.1

1National Universit y Health System, Dept of Anaesthesiology, Singapore, 
Singapore, 2Singapore General Hospital, Dept of Anaesthesiology, Singapore, 
Singapore

Background: Post-operative cognitive dysfunction (POCD) is a significant se-
quelae of cardiac surgery, with af fected patients exhibiting a decline in cogni-
tive domains such as memory, concentration and language comprehension. 
Most POCD studies have been undertaken in a largely Caucasian population, 
whereas risk factors and pattern of brain injury in Asians may dif fer[1]. Hence, 
this study aimed to elucidate risk factors for POCD following cardiac surgery 
in an Asian population. 
Materials and methods: 78 patients scheduled for elective CABG surgery 
in a national hospital in Singapore were recruited between February 2009 
and December 2012. Patients received either miniaturised CPB (MCPB) or 
conventional cardiopulmonary bypass (CCPB). The repeated battery of neu-
ropsychological status (RBANS) was used to diagnose POCD. Data analysis 
was done using SPSS Statistics Version 23. Potential risk factors were anal-
ysed using univariate analysis, those with p-value <0.1 were then entered into 
a multivariate analysis model. 
Results and discussion: 78 patients were recruited initially; 3 passed away 
prior to follow up and 4 were lost to follow up, leaving 71 patients’ data for 
analysis. The incidence of POCD was 51% (n=36). POCD rates did not vary 
significantly between MCPB and CCPB groups. 
Following univariate analysis, factors significantly associated with POCD in-
cluded: education level, diabetes, anaemia, ethnicity, lowest haematocrit 
during CPB, TNF-a 12 hours post-CPB, CRP and IL-6 48 hours post-CPB. 
The multivariate analysis identified anaemia and ethnicity as independent risk 
factors.
POCD rates are similar between Asian and Caucasian populations. Pre-
operative anaemia is a significant risk factor (RR = 1.621, 95% CI = 1.017-
2.583), however the mechanism of this is unknown. With a prevalence of 10% 
in patients undergoing cardiac surgery[2], it is an important issue. 
Non-chinese patients have a higher POCD incidence than Chinese; they were 
classed as: others, Malays, Indians (respective RR = 2.213, 2.108 and 1.042, 
95% CI = 1.231-3.978, 1.148-3.872 and 0.559-1.940). Their higher incidences 
of metabolic syndrome may account for complications such as POCD. 
Conclusion: Our findings may be of significance in enabling the risk stratifi-
cation of patients undergoing cardiac surgery, and pre-operative measures 
may be taken to increase haemoglobin levels and thereby reduce POCD risk. 
References: 
1. Neurology. 1990 Oct;40(10):1541-5
2. Can J Anaesth. 1999 Oct;46(10):979-82 

07AP04-12
Cardiac tumours: review of 19 cases in the last 6 years 

Hinojal Blanco I.1, Rivilla Lizano M.1, Maestre Hit tinger M.1, Martín Huerta B.1, 
Galan Serrano J.1, Ginel Iglesias A.2

1Hospital de la Santa Creu i Sant Pau, Dept of Anaesthesiology & Pain 
Medicine, Barcelona, Spain, 2Hospital de la Santa Creu i Sant Pau, Cardiac 
Surgery Dept, Barcelona, Spain

Background: Primary cardiac tumors are infrequent in daily practice, af fect-
ing approximately 0,002% of population. Atrial myxoma is the most common. 
Ultrasound echocardiography is essential in the control of the surgery con-
sisting in removal of the tumor, and the repair of the associated complications, 
so it has become an indispensable monitoring tool for the anesthesiologist.
Material and methods: Retrospective analysis of the health care quality in 
the last six years. Demographic data, debut symptoms, histology and the role 
of the transesophageal echocardiography (TEE) as a part of the monitoring 
during the surgery were analysed.
Results and discussion: 74% were primary tumors, being myxoma the most 
frequent (68%). Most common location was the lef t atrium. In this series car-
diac symptoms are the most frequent (59%). Among them, dyspnoea is the 
most prevalent (41%), followed by palpitations (12%), chest pain (29%) and 
syncope (24%). 
In myxoma group, similar data has been obteined comparing with the avail-
able literature: 63% were histologically myxoma (75% in the literature), 83% 
were female; mean age was 65 years. 50% had dyspnoea, and palpitations 
appeared in 17%. Chest pain and syncope af fected 33% of our patients. 
Embolic symptoms occurred in 17% of patients, and there were also systemic 
signs. Lef t atrium is the most common location (85%). Only one patient re-
quested valve substitution.
In all cases, diagnosis and preoperative evaluation was given by transtho-
racic echocardiography (TTE), whereas during the intraoperatory was done 
by TEE. In 17%, TEE was essential to complete the study, to know the im-
plantation base and to discard valv af fection. TEE is the election method to 
confirm the complete excision and to discard complications af ter resection of 
intracardiac masses. 
Demographic data is similar comparing with the available data, with few dif-
ferences that could be explained by the number of cases. Preoperative evalu-
ation using TTE can not always pinpoint valve disease, so morphological and 
functional assessments by intraoperative TEE helps to avoid unnecessary 
surgical therapies such as valve replacement.
Conclusions: Even though it is not a large series, it is representative accord-
ing to the available literature. Preoperative TTE was not accurate enough in 
all cases, but TEE proved to be able to confirm the site of implantation and 
extension of the mass, and the structural and functional af fectation of the ad-
jacent valve. 

07AP05-1
The choice of anesthetic agent does not predict the 
occurrence of postoperative delirium after cardiac surgery: 
a prospective observational study 

Stappaerts M., Watremez C., Momeni M.
Cliniques Universitaires Saint Luc; Université Catholique de Louvain, Dept of 
Anaesthesiology, Brussels, Belgium

Background and Goal of Study: Postoperative delirium (PD) af ter cardiac 
surgery is a major problem and results in increased morbidity. Studies have 
suggested that a sevoflurane-based anesthesia was better associated with 
short-term cognitive function than propofol.1We sought whether the choice 
of the anesthetic agent could influence the incidence of PD in a cohort of 
patients undergoing all types of cardiac surgery with or without cardiopul-
monary bypass.
Materials and methods: This is a sub analysis of a large prospective obser-
vational trial evaluating the neurologic outcome of adult patients undergoing 
cardiac surgery (NCT02006212).A total of 1500 patients will be included for 
the purposes of the study.In all patients cerebral oxygen saturation (ScO2) is 
measured at baseline. Subjects are evaluated for PD during the entire hospital 
stay. At the ward, the evaluation is performed every 4 to 6 hours. No standard 
screening tests are used. 
However, signs and symptoms of hypoactive, hyperactive and mixed delirium 
are detected.Data are expressed in median (P25-P75) or numbers and per-
centages. A Mann-Whitney and a Chi square test are used to compare respec-
tively continuous and dichotomous variables between both groups.A binary 
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regression analysis was performed to predict PD. The type and the total dosis 
of anesthetic agents were considered as independent variables. P<0,05 is 
considered significant.
Results and discussion: 620 patients were analyzed. PD occurred in 20% of 
the patients. Patients’ characteristics are illustrated in table 1. 

 PD (N=126) No PD (N=494) P

Age (years) 74 (64-80) 67 (57-75) <0,001

Baseline mean Sc02 (%) 61 (56-67) 63 (56-69) 0,013

Surgery with open lef t cavities 87 (69%) 321 (65%) 0,54

Sevoflurane 84 (67%) 322 (65%) 0,84

Midazolam 121(96%) 477 (97%) 0,04

Total dose midazolam per 

weight (mg/kg)
0,048 (0,033-0,060) 0,048 (0,034-0,058) 0,82

Ketamine 106 (84%) 443 (65%) 0,01

Total dose Ketamine per weight 

(mg/kg)
0,36 (0,24-0,48) 0,38 (0,26-0,47) 0,55

[Patients’ characteristics with or without PD]

The Hosmer-Lemeshow test was positive (P =0,552). Age was the only in-
dependent predictor of PD: Odds-Ratio:1,039(95% CI:1,021-1,058), P=0,000.
Conclusion(s): This is the first large prospective study evaluating the impact 
of the anesthetic regimen on the incidence of PD. Our preliminary results 
show that the choice of the anesthetic agent does not influence the incidence 
of PD af ter cardiac surgery. Age remains the only independent predictor. 
Reference: 
SchoenJ et al. BJA 2011

07AP05-2
Impact of carotid intima-media thickness on the incidence 
of major adverse cardiac and cerebrovascular event af ter 
off-pump coronary artery bypass 

Ham S.Y., Shim Y.H., Kwak Y.L., Kang Y.-R.
Yonsei Universit y College of Medicine, Severance Hospital, Dept of 
Anaesthesiology & Pain Medicine, Seoul, Korea, Republic of

Background and Goal of Study: Prediction of major adverse cardiac and 
cerebrovascular event (MACCE) af ter of f-pump coronary artery bypass sur-
gery (OPCAB) would be of clinical importance and yet, it proves to be dif ficult. 
Carotid intima-media thickness (IMT) is a well-known predictor for MACCE in 
cardiac patients. 
However, evidence is limited regarding its predictive role on MACCE in pa-
tients undergoing OPCAB. Thus, we hypothesized that carotid IMT could be 
used for predicting MACCE af ter OPCAB. 
Materials and methods: Data from 323 patients who underwent OPCAB in 
a university hospital between April 2013 and October 2015 were retrospec-
tively reviewed. MACCE was defined as the presence of cardiac arrest, acute 
myocardial infarction, congestive heart failure, angina, stroke, cardiovascular 
death, or cerebrovascular death in the follow-up period. Increased carotid IMT 
was defined as carotid IMT ≥0.9mm on one or both sides. We constructed 
logistic regression analyses to find independent risk factors including carotid 
IMT for the development of MACCE following OPCAB. 
Results and discussion: The incidence of MACCE was 7.5% in the normal 
IMT group vs. 15.3% in the increased IMT group (p=0.026). Patients in the in-
creased IMT group were older with a higher incidence of Katz atheroma grade 
≥4 (41.0% vs. 58.0%, p=0.002) relative to those of the normal IMT group. 
Multivariate logistic regression analysis revealed that history of DM and CVA, 
the number of graf ts performed, and increased IMT (OR=2.271, 95% CI; 
1.074 - 4.803, p=0.032) were independent predictors of MACCE. 
Conclusion: In patients undergoing OPCAB, assessment of carotid IMT may 
allow a more comprehensive risk stratification in terms of predicting the de-
velopment of MACCE. 

 Normal IMT (n=173) Increased IMT (n=150) P-value

Sex (M/F) 137/36 118/31 0.999

Age (years) 62.88±9.61 67.21±12.22 <0.001*

Katz grade 3.31±0.78 3.64±0.76 <0.001*

Katz grade ≥ 4 71 (41.0%) 87 (58.0%) 0.002*

MACCE 13 (7.5%) 23 (15.3%) 0.026*

Mortality 2 (1.2%) 7 (4.7%) 0.087

[Table 1. Demographic and clinical data]

 Univariate OR 
(95% CI)

Univariate 
P-value

Multivariate OR 
(95% CI)

Multivariate 
P-value

Age 1.013 (0.976-1.052) 0.503   

BMI > 30 3.847 (1.121-13.206) 0.032* 2.601 (0.681-9.932) 0.162

DM 0.412 (0.201-0.846) 0.016* 0.427 (0.200-0.913) 0.028*

CVA 2.856 (1.228-6.640) 0.015* 3.091 (1.263-7.569) 0.013*

CKD 0.622 (0.210-1.841) 0.392   

Number of graf t 0.580 (0.362-0.930) 0.024* 0.553 (0.337-0.906) 0.019*

IMT ≥0.9 2.229 (1.086-4.574) 0.029* 2.271 (1.074-4.803) 0.032*

[Table 2. Logistic regression analysis for predicto]

07AP05-3
Long-term effects of hydroxyethyl starches on kidney function 
in cardiac surgery patients 

Arend S.1, Joosten A.2, Tircoveanu R.3, Hayef N.4, Van der Linden P.1

1Université Libre de Bruxelles - Brugmann Universit y Hospital, Dept of 
Anaesthesiology, Brussels, Belgium, 2Université Libre de Bruxelles - Erasme, 
Dept of Anaesthesiology, Brussels, Belgium, 3Brugmann Universit y Hospital, 
Dept of Anaesthesiology, Brussels, Belgium, 4Brugmann Universit y Hospital, 
Dept of Pharmacy, Brussels, Belgium

Introduction: Hydroxyethyl starches 130/0.4 [HES] may af fect renal function 
but this ef fect has not been demonstrated in surgical patients. In addition, 
long-term ef fect of HES on surgical patient’s renal function has not been stud-
ied so far. This study aimed at evaluating long-term impact of HES on renal 
function in cardiac surgery patient.
Method: In 2012, we conducted a randomized controlled trial comparing 
the short-term ef fects of two balanced HES (maize-derived: volulyte® and 
potato-derived: plasma volume redibag®) on blood loss, renal function, and 
incidence of post-operative complications in patients undergoing elective car-
diac surgery (N=118). Volume expansion was achieved with HES from the 
day of surgery until the 2nd post-operative day (POD2) and was titrated using 
stroke volume variation measurements. Af ter IEC approval, we retrospectively 
evaluated long-term renal function of patients having participated to this study. 
Glomerular filtration rate (eGFR) was calculated using CKD-EPI formula.
Statistical analysis was achieved using mixed models, including the follow-
ing covariates: type of surgery, cardiopulmonary bypass and surgical times, 
source of HES, POD2 fluid balance and amount of HES perfused. Data are 
presented as mean ± SD. A p value <0.05 was considered statistically sig-
nificant.
Results: 91 patients were included in our study, with a mean time follow-up 
of 438 days. 

 eGFR (m±SD) Creatinine (m±SD) *

Pre-operative time 73.93 ± 16.29 0.94 ± 1.27

2nd post-operative day 74.28 ± 21.67 0.87 ± 1.55

Hospital discharge 74.52 ± 16.23 0.93 ± 1.31

97 days af ter surgery 69.43 ± 17.27 0.98 ± 1.28

438 days af ter surgery 72.32 ± 16.52 0.97 ± 1.27

[Table 1]
*p= 0.0068

Glomerular filtration rate did not change significantly over the study period, 
which was in contrast with plasma creatinine value. Forty-eight hours positive 
fluid balance was the only covariable associated with a significant increase in 
postoperative serum creatinine.
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Discussion: Although creatinine values varied significantly over time, ob-
served changes did not appear clinically relevant. The fact that 48h positive 
fluid balance could be associated with long-term deterioration of renal func-
tion is in accordance with the actual literature.
Conclusion: Balanced HES solutions do not appear to have clinically relevant 
long term-ef fect on renal function. 

07AP05-4
Obstructive sleep apnea and postoperative outcomes af ter 
cardiac surgery 

Norkiene I., Kuzminskate V., Kaukenaite M., Komarovec A.
Clinic of Anaesthesiology and Intensive Care, Vilnius Universit y, Facult y of 
Medicine, Vilnius Universit y Hospital Santariskiu Clinics, Vilnius, Lithuania

Background and Goal of Study: Obstructive sleep apnea (OSA) is highly 
prevalent and frequently under recognized in patients undergoing cardiac 
surgery. The aims of our study were to evaluate the incidence of OSA in pa-
tients referred to elective cardiac surgery and analyze the impact of this pa-
thology on postoperative outcomes.
Materials and methods: A prospective analysis of 151 consecutive patients 
was conducted in tertiary referral university hospital. Approval of institutional 
ethics commit tee was obtained for this study. Patients referred to elective car-
diac surgery were evaluated for OSA prevalence using STOP-bang question-
naire. Intensive care delirium screening checklist (ICDSC) was used for evalu-
ation of delirium. We analyzed the impact of OSA on morbidity, postoperative 
delirium and length of hospital stay.
Results and discussion: A total of 108 patients were included in final data 
analysis. The overall incidence of OSA was 80,6%. Sleep disturbances were 
noted only in 35,2 % of patients in OSA group, comparing with 11.1 % in non-
OSA group (p = 0,04). Patients with OSA had significantly higher preopera-
tive body mass index (29, 0 vs 24,8 kg/m2, p <0.001). Comparison of other 
preoperative variables did not reveal any statistical dif ferences. Comparing 
postoperative outcomes OSA patients had a prevalence for longer mechanical 
ventilation (13,5 vs 8,5 hours, p = 0,03) and unfavorable neurological out-
comes with significantly relevant occurrence of postoperative delirium (26,6 
% vs 5,9 %, p = 0,03). None of the patients in non-OSA group experienced 
stroke, comparing with 2,3 % in OSA group . Complicated postoperative 
course alongside with increased incidence of low cardiac output syndrome 
postoperatively (12,6 % vs 0 %, p = 0,03) resulted in overall longer in hospital 
stay (22,2 vs 19 days) and higher mortality rates (2,3 % vs 0 %).
Conclusions: Obstructive sleep apnea is frequent in patients undergoing car-
diac surgery. Our data confirm that there is a direct correlation of OSA and 
postoperative delirium, low cardiac output syndrome and prolonged mechani-
cal ventilation.
Reference: 
1. Roggenbach J, Klamann M, von Haken R, Bruckner T, Karck M, Hofer S. 
Sleep-disordered breathing is a risk factor for delirium af ter cardiac surgery: 
a prospective cohort study. Crit Care. 2014 Sep 5;18(5):477 

07AP05-5
Is the EuroSCORE II reliable to estimate operative mortality 
among patients over 80 years? 

Provenchère S.1, Chevalier A.1, Ghodbane W.2, Montravers P.1, Longrois D.1, 
Iung B.3

1APHP, Hôpital Bichat, Dept of Anaesthesiology & Intensive Care, Paris, 
France, 2APHP, Hôpital Bichat, Dept of Surgery, Paris, France, 3APHP, Hôpital 
Bichat, Dept of Cardiology, Paris, France

Background and Goal of Study: Concerns have been raised regarding the 
reliability of the logistic EuroSCORE (ES I) to estimate operative mortality 
(OM) of patients aged ≥80. The EuroSCORE II (ESII) has been described to 
achieve an accurate prediction of OM but external validations are scarce and 
its performance has not been specifically studied among high-risk patients 
such as the octogenarians. The goal of the study was to assess the predic-
tive performance of ES II among the overall population and patients ≥ 80 (as 
compared to the predictive performance of ES I).
Materials and methods: The ES I and ES II were computed among 7161 
consecutive patients who underwent cardiac surgery over a six years period. 
Among them, 832 (12%) patients were ≥80. Discrimination was assessed us-

ing the c- index and calibration (Hosmer-Lemshow and calibration plot) by 
comparing predicted and observed mortality. The study was approved by 
Bichat Hospital Institutional Review Board.
Results and discussion: Mean age was 63±14 years. Mean ES I was 
7.36±9.43 [0.88-88.48] and mean ES II was 5.17±9.07 [0.49-94.42]. 832 
(12%) patients ≥80 years (49% female) were analyzed. Mean age was 83 ± 3 
years. The mortality was 9.38% (≥80 years) vs 5.18 %(<80 years).
Discrimination and Calibration among the overall population and according 
to age:

 Overall population <80 years ≥80 years

n 7161 6329 832
c-index ES I 0.79 [0.77-0.81] 0.80 [0.78-0.83] 0.64 [0.58-0.71]
c-index ES II 0.80 [0.78-0.82] 0.81 [0.79-0.84] 0.67 [0.60-0.73]
p ESI/ESII 0.07 0.21 0.35
p calibration ES I <0.001 0.001 <0.0001
p calibration ES II 0.006 0.13 <0.0001
[Table 1]

Graphical representation of calibration for A≥ 80 and B<80 

[Figure]

Conclusion(s): The ES II has a better predictive performance than the ES I in 
patients <80. Its discrimination and calibration are less satisfying in patients 
≥80, showing an important overestimation in the elderly at very high surgical 
risk. Others tools are necessary, such as markers of frailty, to improve the 
predictive performance of ES II in this specific high-risk population. 

07AP05-6
Outcome of patients with temporary circulatory support prior 
to durable LVAD implant 

Mortier J.1, Antoine M.2, Engelman E.1, Van Nooten G.2, Barvais L.1, 
Van Obbergh L.1

1C.U.B. Erasme, Dept of Anaesthesiology, Brussels, Belgium, 2C.U.B. Erasme, 
Dept of Cardiac Surgery, Brussels, Belgium

Background and Goal of Study: In our institution 29% of the patients re-
ceiving a lef t ventricular assist device (LVAD) were of INTERMACS (INTR) 1 
profile (critical cardiogenic shock). This is twice the reported frequency for 
INTR 1 profile in the Six th INTERMACS annual report including patients hav-
ing received an assist device between 2008 and 2013. All our INTR 1 patients 
were on veno-arterial extracorporeal membrane oxygenation (ECMO) using 
a Stöckert centrifugal pump before insertion of a HeartWare HVAD pump. 
We report hereaf ter our results obtained in this particular group of patients.
Materials and methods: Since June 2011, the HeartWare HVAD pump is the 
standard LVAD placed in our institution by sternotomy under extracorporeal 
circulation.
We created a database of all patients implanted with a HeartWare LVAD, ex-
tracting those with a INTR 1 profile.
Survival of our INTR 1 profile patients af ter LVAD placement is reported using 
a Kaplan-Meier survival plot and we compared survival using the log-rank and 
Gehan-Wilcoxon tests with the other INTR profiles.
Results: Seventeen of the total series of 59 patients were of INTR 1 profile 
(ECMO duration: 1 to 17 days).
Age ranged from 17 to 65 yrs, 64.7% were males, and 64.7% suf fered from 
ischemic heart disease and 35.3% had idiopathic dilated cardiomyopathy. 
The outcome under LVAD support and for overall survival including subse-
quent transplant or weaning is presented in Table 1. 
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Number of 

patients 
(%)

Duration of LVAD 
support (days) 

: Mean ± SD 
(Median)

Duration 
of LVAD 
support 
(days): 
Range

Duration of 
overall survival 
(days) : Mean ± 

SD (Median)

Duration 
of overall 
survival 
(days): 
Range

Remain alive on 
HeartWare 4 (23.5%) 374 ± 219 (407) 83 - 598 374 ± 219 (407) 83 - 598

Transplanted 5 (29.4%) 620 ± 377 (596) 41 - 972 824 ± 476 (948) 97 - 1279

Weaned after recovery 2 (11.8%) 671 ± 286 (671) 469 - 873 844 ± 424 (844) 544 - 1144

Died on HeartWare 6 (35.3%) 24 ± 29 (16) 1 - 78 24 ± 29 (16) 1 - 78

Died - Total mortality 
(one patient died after 
weaning)

7 (41.2%) 87 ± 170 (17) 1 - 469 98 ± 198 (17) 1 - 544

Total 17 (100.0%) 358 ± 355 (347) 1 - 972 438 ± 458 (347) 1 - 1279

[Table 1 - Outcome]

Survival under HeartWare support is presented in Figure 1, and compared 
with the survival of the other patients (INTR profile 2 and 3) of our institution.

[Figure 1 - Survival under Hear tware suppor t]

Conclusion: Although survival of INTR 1 patients was worse than for the other 
patients, there was a 64.2% probability of survival af ter 3 years of HeartWare 
support, meaning that preoperative ECMO does not preclude placement of 
a LVAD. 

07AP05-7
Neutrophil-lymphocyte ratio as a risk factor for early 
postoperative cognitive dysfunction af ter off-pump coronary 
surgery 

Baba T.
Kumamoto Chuo Hospital, Dept of Anaesthesiology, Kumamoto, Japan

Background and Goal of Study: Postoperative cognitive dysfunction (POCD) 
is a devastating complication of cardiac surgery. The underlying cause of the 
POCD is a multifactorial, systemic inflammation that may lead to cognitive 
dysfunction. Neutrophil-lymphocyte ratio (NLR) is a readily available marker 
of systemic inflammation. We assessed whether patients with consistently el-
evated NLR have an increased risk of cognitive dysfunction 1 week af ter of f-
pump coronary artery bypass graf ting (OPCAB). 
Materials and methods: One hundred twenty-seven Japanese patients (>60 
y.o.) scheduled for OPCAB were enrolled from 2004 to 2014. All underwent 
preoperative brain magnetic resonance imaging (MRI), angiography, and 
intraoperative epiaortic ultrasound to assess prior cerebral infarcts, white 
matter lesions, craniocervical artery stenosis, and atherosclerosis of the as-
cending aorta. NLR before surgery, postoperative day 1 and days 6 - 8 were 
reviewed retrospectively. Four cognitive tests were performed preoperatively 
and 1 week af ter surgery. POCD was defined as a decrease of at least 20% 
from baseline in performance on more than two test. Statistical comparisons 
between those with and without POCD were performed using the χ 2 test and 
one-way analysis of variance. Stepwise logistic regression assessed the pre-
dictors of POCD. 

Results and discussion: POCD was identified in 25 of the 127 patients (20%). 
Although preoperative NLR and on postoperative day 1 did not dif fer between 
the two groups, patients with POCD had significantly higher NLR during post-
operative days 6 - 8 than those without POCD (5.9±4.7 vs. 3.7±2.4, P<0.01). 
In the multivariate model, periventricular white matter lesions [odds ratio (OR) 
2.3], age ≥75 y.o. (OR 3.8), males (OR 3.4), and NLR on postoperative day 6 - 
8 (OR: 4.2 [1.4-13.0], P=0.01) were associated significantly with early POCD 
in OPCAB patients. Elevated NLR levels are usually considered as an inflam-
matory marker. The results of this study suggested that prolonged inflamma-
tion plays a role in the pathogenesis of early POCD. 
Conclusions: The incidence of POCD was 20% (25/127). Periventricular white 
matter lesions, age≥75 y.o., male, and NLR of postoperative day 6 - 8 were in-
dependent predictors of POCD. Prolonged elevated NLR appears associated 
with early POCD in of f-pump coronary surgical patients. 

07AP05-8
Usefulness of neutrophil-lymphocyte ratio to predict 
postoperative delirium after cardiac surgery 

Schmitz M., Gaudin A., Watremez C., Momeni M.
Cliniques Universitaires Saint Luc; Université Catholique de Louvain, Dept of 
Anaesthesiology, Brussels, Belgium

Background and Goal of Study: Postoperative delirium (PD) is a common 
complication af ter cardiac surgery. Persistent neuro-inflammation is among 
the hypothetical pathophysiologic mechanisms.Neutrophil-Lymphocyte Ratio 
(NLR) has been shown to reflect alzheimer’s disease-related inflammatory 
process in the periphery.1 We hypothesized that the preoperative and peak 
postoperative NLR would predict PD in cardiac surgery.
Materials and methods: This is a sub-analysis of an ongoing prospective 
study evaluating neurologic outcome of patients undergoing cardiac surgery 
with or without cardiopulmonary bypass (NCT02006212). A total of 1500 pa-
tients will be included for the purposes of the study. Subjects are evaluated 
for PD during the entire hospital stay. At the ward, the evaluation is performed 
every 4 to 6h. No standard screening tests are used. However, signs and 
symptoms of hypoactive, hyperactive and mixed delirium are detected. Data 
are expressed in median (P25-P75). A Mann-Whitney test is used to compare 
groups. A binary regression analysis is used to predict PD. 
Results and discussion: In total 620 patients were analyzed. 20% of subjects 
suf fered from PD. Table 1 shows patients’ characteristics. 

 PD (N=126) No PD (N=494) P

EuroSCORE II; % 1,93 (1,08-3,64) 1,67 (0,94-3,13) 0,01

Preoperative NLR 2,61 (2,22-3,82) 2,75 (2,05-4,06) 0,82

Peak NLR 14,6 (10,59-20,24) 14,25 (10,67-19,54) 0,53

Age; years 74 (64-80) 67 (57-75) <0,001

Preoperative Hb (g/dL) 13,6 (12,2-14,6) 14,0 (12,8-15,0) 0,02

Cardiopulmonary bypass time; 
minutes

102 (77-138) 105(74-138) 0,97

Cross-clamp time; minutes 72 (54-99) 77 (50-105) 0,84

Length of stay in hospital; days 10 (7-14) 8 (7-11) <0,001

[Characteristics of patients with or without PD]

The Hosmer-Lemeshow test was valid (P=0,543). Age was the only indepen-
dent predictor of PD : Odds Ratio=1,036 (95% Confidence Interval: 1,017-
1,055); P <0,001. NLR did not seem to be a marker of PD neither in univariate 
nor in multivariate analysis.
Conclusion(s): The incidence of PD in our population is in line with previous 
publications although no screening tests were used as an objective evalu-
ation. This is the first prospective study evaluating the impact of NLR as an 
inflammatory marker on the incidence of PD in cardiac surgery. Our prelimi-
nary results do not support the hypothesis of a delirium-related inflammatory 
process in the periphery.
Reference: 
1. Rembach A, et al.J Neuroimmunol 2014
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07AP05-9
Predictors of mortality of dialysis-requiring acute kidney 
injury patients af ter cardiac surgery 

Guo S.1, Chew T.H.S.2, Ti L.K.3, Liu W.3, Ng R.R.G.2

1National Universit y of Singapore, Yong Loo Lin School of Medicine, Dept of 
Anaesthesiology, Singapore, Singapore, 2Singapore General Hospital, Dept of 
Anaesthesiology, Singapore, Singapore, 3National Universit y Hospital, Dept of 
Anaesthesiology, Singapore, Singapore

Background and Goal of Study: Acute kidney injury requiring dialysis 
(AKI-D) is a serious complication of cardiac surgery with cardiopulmonary by-
pass and has a high in-hospital mortality of 60%-70%1. However, the predic-
tors of long term mortality of patients that survived till discharge from hospital 
have not been well studied. In this study, we aimed to determine the predic-
tors of long term mortality of AKI patients that had a new need for dialysis 
af ter cardiac surgery. 
Materials and methods: With institutional review board approval, we pro-
spectively recruited 3008 patients who underwent cardiac surgery at the 
two main heart centres in Singapore between August 2008 and July 2012. 
Perioperative safety and outcomes data were prospectively collected and en-
tered into a cardiac anaesthesia database. The exclusion criteria was patients 
who were on renal replacement therapy prior to surgery. Post-operative AKI 
was defined using the Acute Kidney Injury Network criteria. The decision to 
initiate dialysis was based on the combined decision of the intensivist and the 
nephrologist. Information about the mortality of patients was obtained from 
the Singapore bir ths and deaths registry. 
Results and discussion: Between 2008 and 2012, a total of 3008 patients un-
derwent cardiac surgery on cardiopulmonary bypass. 46.3% were diabetic, 
80.4% were male and the average euro score was 3.8 ± 5.3. 56 AKI-requiring 
dialysis patients met the criteria for analysis. The average euro score for these 
patients was 9.9 ± 15.9. Over a 4.4 ± 2.8 year follow up, the mortality rate was 
37.5%. 28.6% died before discharge and 8.9% died af ter discharge. For those 
who died in-hospital, the length of hospitalisation was 31 ± 52 days.
Factors predictive of mortality were: pre-existing congestive cardiac failure (p 
= 0.044), patients with acidosis (p =0.010) and persistently low bicarbonate 
(20.5 ± 3.6, p = 0.004) af ter the first session of dialysis and longer duration of 
inotrope use in the ICU (p= 0.023).
Conclusion(s): We conclude from the study that pre-existing congestive car-
diac failure, acidosis, persistently low bicarbonate and long duration of ino-
trope use are important predictors of mortality in patients with AKI-requiring 
dialysis. Aggressive management of acidosis remains one of the keys to pre-
venting mortality in these high risk populations.
Reference: 
1. Rosner MH, Okusa MD. Acute kidney injury associated with cardiac 
surgery. Clin J Am Soc Nephrol 2006; 1: 19-32 

07AP05-11
The effects of anesthetic hypnotic in relation to vasopressor 
drug requirements, 30-day mortality and morbidity af ter 
cardiac surgery 

Hinojal Olmedillo B., Jiménez Muñoz C., Meléndez Salinas D.A., Martínez 
Mejía T.A., González Cibrian C., Gajate Martín L.
Hospital Universitario Ramón y Cajal, Dept of Anaesthesiology & Intensive 
Care, Madrid, Spain

Background: Etomidate has beeen the anesthetic hypnotic agent of choice 
for cardiac surgery during many years due to his haemodynamic stable ef-
fect. It is reported that impairs in adrenal function due to the use of etomi-
date in anesthesic induction af ter noncardiac surgery is associated with an 
increased mortality. The aim of our study is to evaluate vasopressor drugs 
requirements during the first 24 hours af ter cardiac surgery when using etomi-
date or propofol as main induction agents.
Methods: Perioperative data for 102 patients undergoing cardiac surgery 
have been retrospectly reviewed. Etomidate was used as anaesthetic induc-
tor in 71 patients while propofol was used in 31. A multivariate analysis was 
not possible because of the small size of the sample, but big dif ferences were 
not observed between the two groups. Statistical association between the 
induction agent and the qualitative variables were analysed by the ji square 
Mantel-Haenszel association test, and the risk ratio given. Quantitative vari-
ables association with the hypnotic agent was analysed with the t test. 
Results: No significant statistical dif ferences were found between the two 

groups when analysing mortality (risk ratio (RR) for using propofol 4.44 (IC 
95%: 0,59-33,27); p= 0,1); vasopressor drugs requirements at the first hour 
(RR for porpofol 1,11 (IC 95% 0,92-1,33; p= 0,20)), af ter 24 hours 
(RR 1,36 (IC 95%= 0,76-2,42; p= 0,28)) or af ter 48 hours (RR 1,31 (IC 95%= 
0,62-2,77; p= 0,46)) of stay at the intensive care unit (ICU); in the length of 
stay at the ICU (mean time for etomidate patients: 3,49 days vs. 2,84 days in 
propofol group (p=0,66 (IC95%: -3,54-2,25)) or in the main time of stay at 
the hospital (10,77 days for the etomidate group vs. 9.39 for propofol group 
(p=0,43)
(IC 95%= -4,83-2,07)).
Conclusions: Dif ferences in vasopressor drug requirements were not found 
when comparing etomidate with propofol as main anesthetic induction agent. 
Etomidate used as the induction agent for cardiac surgery patients is not as-
sociated with higher mortality or morbidity rates when comparing with propo-
fol. Prospective studies and a large sample size are needed.
Reference: 
Komatsu R, You J, Mascha EJ, et al. Anesthetic induction with etomidate, 
rather than propofol, is associated with increased 30-day mortality and 
cardiovascular morbidity af ter noncardiac surgery. Anesth Analg. 2013 Dec; 
117 (6): 1329-37. 

07AP05-12
A rare complication af ter heart valve surgery 

Taleska G., Sostaric M., Podbregar M., Music S., Pintar T., Zivkovic S.
Universit y Medical Center Ljubljana, Dept of Anaesthesiology & Intensive 
Care, Ljubljana, Slovenia

Background: Development of iatrogenic membranous VSD following valve 
surgery is a rare complication.It results not only from technical surgical com-
plications but also from postoperative endocarditis.
Case report: 71 years old lady af ter mitral valve replacement in 1998, with 
severe aortic stenosis, atrial fibrillation and severe pulmonary hypertension, 
was admit ted at Cardiology department because of paravalvular mitral regur-
gitation accompanied by hemolytic anemia. Global systolic function of the 
heart was good. She was operated several months ago and re-MVR and AVR 
were performed. Postoperatively she was stable on triple vasoactive/inotropic 
support and extubated the same day.
However, on the third postoperative day she become unstable and frail, with 
signs and symptoms of respiratory and heart failure. Control TEE and oxim-
etry run revealed lef t-to-right shunt between the right atrium (RA) and the lef t 
ventricle (LV) in the area of atrioventricular septum (between the orifice of the 
coronary sinus and lef t ventricular out flow tract-LVOT). She was re-operated 
on the six th postoperative day. Control TEE af terwards showed competent ar-
tificial aortic and mitral valve, a moderate tricuspid regurgitation and a minimal 
residual lef t-to-right shunt on the level of coronary sinus.
However, three days af terwards pneumonia and sepsis developed, with acute 
renal and hepatic failure. Despite adequate antibiotic and renal replacement 
therapy, the medical course was continuously deteriorating and she died six-
teen days af ter the first surgical procedure.
Discussion: Here we report a case of iatrogenic perimembranous VSD af ter 
valve surgery. The surgical closure was indicated because the defect was 
hemodinamically relevant and the patient was symptomatic. This is first com-
plication of that kind at our hospital.It is a rare condition and should be kept 
in mind in patients who present with progressive dyspnea af ter valve surgery.
Reference: 
1. Shi-Min Yuan. A systematic review of acquired lef t ventricle to right atrium 
shunts (Gerbode defects). Hellenic J Cardiol 2015; 56: 357-372. 
Learning points: Gerbode defect is a congenital LV to RA communication.It 
also refers to iatrogenic LV to RA communications, as a result of a defect in the 
supravalvular portion of interventricular septum (IVS). This shunt should be 
suspected when peak systolic gradient is very high (LV to RA) with a diastolic 
flow in the same direction and RA enlargement. It shouldn’t be confused with 
tricuspid regurgitation. 
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07AP05-13
Heart donation with known atrial myxoma: a case report 

Medrano P., Callejas R., Iribarren M.J., Hernando B., Bercianos E., Carrillo R.
Clinica Universidad de Navarra, Dept of Anaesthesiology & Intensive Care, 
Pamplona, Spain

Background: Cardiac myxomas are benign tumors derived from mesenchy-
mal tissue. 75% of them originate in the lef t atrium. Third of patients with car-
diac myxoma may suf fer a stroke, most of tenly cerebral, the most common 
cause of death in these. No data on donation with known heart myxoma.
Case report: 66 years old patient, on waiting list for heart transplant with 
terminal ischemic heart disease. Other clinical record: hypertension and hy-
percholesterolemia. 
In September 2015 an orthotopic heart transplantation takes place. The donor 
is a 39 year old woman who died from a hemorrhagic stroke. 
While scanning the donor organ a mass is found in the lef t atrium that is 
removed during the extraction and pathology confirms that it is a myxoma. 
Corresponding to the location of the myxoma there is an atrio-ventricular co-
munication that is closed. The patient ends bypass needing continuous in-
fusion of vasoactive drugs with hemodynamic stability. Prior to the closure, 
wide spread constant bleeding is seen and is controlled by protamine and 
meticulous hemostasis. 
The postoperative course was unevent ful, except for the apearence of oral 
aphthas from HSV type 1 that were infected by Serratia. In later revisions the 
endomyocardial biopsy revealed fibrosis, the cardiac catheterization showed 
slight postcapillary hypertension and the echocardiogram was normal.
Discussion: Af ter reviewing the existing literature we found no other reported 
cases of cardiac transplantation with a history of atrial myxoma. There are two 
publications of heart transplant receptors who developed myxomas 8 and 
13 years af ter undergoing surgery and studied tissue samples proved they 
came from donor (1). There are also reported two cases of kidney, liver and 
pancreas (2) donations whose donor had a known atrial myxoma.
References: 
1. Claire E. Bamberg. Donor transmit ted lef t atrial myxoma 13 years af ter 
hear t transplantation. Ann transplant, 2011; 16(4): 118-121.
2. R.J. Canter. Successful liver,Kidney, and pancreas transplantation 
from a donor with cerebral emboli from lef t atrial myxoma. Trasplantation 
Proceeding, 37, 4334-4336 (2005).
Learning points: Although follow up of the patient is limited, we suggest that 
the presence of atrial myxoma in heart donation should not contraindicate 
transplantation. Considering the limited number of heart donors and the risk 
of dying during waiting list it seems to be acceptable to assume the low risk 
of tumor reappearance. 

07AP06-1
Postoperative myocardial infarction af ter vascular surgery: 
incidence, predictors and outcomes - a prospective study 

Amaral T., Moreira J., Leite D., Lopes A., Reis P., Abelha F.
Centro Hospitalar São João, E.P.E, Dept of Anaesthesiology, Por to, Por tugal

Background and Goal of Study: Patients proposed to vascular surgery (VS) 
have several comorbidities associated with cardiac events. Additionally, VS 
patients have an intermediate to high-risk of postoperative myocardial infarc-
tion (PMI). The aim of this study was to evaluate the incidence, predictors and 
outcomes of PMI af ter VS.
Materials and methods: Observational prospective study, approved by the 
institutional ethics commit tee, including patients submit ted to elective VS be-
tween January and April 2015. Exclusion criteria: age <18 years and venous 
surgery. Patient’s demographics and perioperative data were collected. As 
part of a postoperative care protocol, troponin measurements were assessed 
in high risk or symptomatic patients and an elevation superior to 0.034 ng/
ml in the first postoperative 72 hours was considered as PMI. Descriptive 
analysis was performed and the Student’s-T, Mann-Whitney, Fischer’s exact 
or Chi-square tests were used. Univariate and multivariate logistic regression 
were done with calculation of an Odds Ratio (OR). Hosmer-Lemeshow test for 
Goodness of fit and Area under the receiver operating curve (AUROC) were 
also analyzed.
Results and discussion: A total of 306 patients were included. Incidence of 
PMI was 6.2%. Patients with PMI had longer hospital length of stay (LOS) (54.0 
[27.0-68.0] vs 17.0 [6.0-37.0], p<0.001) and higher mortality rate (p=0.023). 
No dif ferences were found regarding the type of anaesthesia (p=0.385). ASA 
physical status IV/V, reduced functional capacity defined as MET<4, history 

of congestive heart failure, ischemic heart disease (IHD), diabetes mellitus 
(DM), DM with end organ damage, chronic kidney disease, preoperative in-
sulin and antiaggregation therapies and Revised Cardiac Risk Index (RCRI) 
>2 were considered predictors of PMI in univariate analysis. On multivariate 
analysis, history of IHD (OR 3.9, p=0.018), reduced functional capacity (OR 
7.8, p=0.001), preoperative insulin therapy (OR 8.2, p<0.001), preoperative 
antiaggregation therapy (OR 6.3, p=0.025) and ASA physical status IV/V (OR 
4.3, p=0.029) were considered as independent predictors of PMI. Hosmer-
Lemeshow test was 0.828 and AUROC was 0.857 compared to 0.759 of RCRI.
Conclusion(s): PMI af ter VS was frequent. Patients with PMI had longer LOS 
and higher mortality rate. History of IHD, reduced functional capacity, ASA 
physical status IV/V and preoperative insulin and antiaggregation therapies 
were identified as independent predictors for PMI. 

07AP06-2
The effects of anaesthesia on cerebral oxygenation and 
cognitive function in elective carotid endarterectomy 

Kuzkov V.V.1, Obraztsov M.Y.1, Ivashchenko O.Y.1, Ivashchenko N.Y.1, 
Gorenkov V.M.2, Kirov M.Y.1

1Nor thern State Medical Universit y, Dept of Anaesthesiology & Intensive Care, 
Arkhangelsk, Russian Federation, 2Cit y Hospital #1 of Arkhangelsk, Dept of 
Surgery, Arkhangelsk, Russian Federation

Background and Goal of Study: Volatile anaesthetics inter fere with cerebral 
blood flow and reperfusion-ischemia injury via the mechanism known as a 
preconditioning. A transient deterioration of local hemodynamics and oxygen-
ation during carotid endarterectomy (CEE) might involve both hemispheres of 
brain and af fect postoperative cognitive function. The goal of this study was 
to assess the ef fects of anaesthetics on perioperative cerebral oxygenation 
and cognitive functions.
Materials and methods: Forty patients (males only; n = 40, age 63 (59-
68) yrs, weight 80 (70-90) kg) who underwent elective CEE were included 
into a prospective study and randomized to two groups receiving either to-
tal intravenous anaesthesia (TIVA group, n = 20; propofol+fentanyl) or the 
volatile induction and maintenance of anaesthesia (VIMA group, n = 20, 
sevoflurane+fentanyl). All patients were operated using temporary carotid by-
pass. Invasive arterial pressure (AP), gas exchange, and cerebral tissue oxy-
gen saturation (SctO2) over frontal region for ipsilateral (SctO2IPSI) and contra-
lateral (SctO2CONTR) hemispheres (ForeSight, USA) were registered during the 
surgery and up to 24 hrs of the postoperative period. The cognitive changes 
were assessed 12 hrs before as well as 1 and 5 days af ter CEE with blinded 
investigator using Montreal Cognitive Assessment score (MoCA).
Results and discussion: We did not find any significant baseline dif ferences 
between groups. The VIMA demonstrated reduced mean AP compared with 
TIVA group during the intervention, however SctO2CONTR on the primary carotid 
clamping was higher during sevoflurane anaesthesia (p=0.05). In contrast, 
we did not observe any intergroup dif ferences in SctO2IPSI. In both groups, 
SctO2IPSI decreased at the clamping and unclamping of carotid artery com-
pared with values at start. We observed better cognitive function by Day 5 
af ter sevoflurane compared with the TIVA group: the MoCA values were 24 
(20-25) pts. vs. 20 (16-23) pts., respectively, p=0.028). In contrast, the patients 
of the TIVA group demonstrated significant reduction of MoCA values af ter the 
intervention (p <0.01).
Conclusion(s): In CEE, total inhalational anaesthesia with sevoflurane pre-
serves blood flow and oxygenation of the contralateral hemisphere and is 
associated with improved postoperative cognition as compared with propofol 
anaesthesia.
Acknowledgements: We thank the personnel of the Vascular Surgery Dept., 
Municipal Hospital #1 of Arkhangelsk. 
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07AP06-3
High inspired oxygen concentration may reduce brain hypoxia 
in the patients undergoing carotid endarterectomy with total 
intravenous anesthesia 

Kvolik S.1, Gasic V.1, Pinotic K.2, Istvanic T.2, Flam D.2, Bilandzic D.1

1Facult y of Medicine; Osijek Universit y Hospital, Dept of Anaesthesiology 
& Intensive Care, Osijek, Croatia, 2Facult y of Medicine; Osijek Universit y 
Hospital, Dept of Surgery, Osijek, Croatia

Background and Goal of Study: High inspired oxygen concentrations may 
improve cerebral tissue oxygenation in the patents undergoing carotid end-
arterectomy (CE). However, there are some studies suggesting that high 
inspired oxygen concentration may induce cerebral vasoconstriction. This 
study was performed to measure the influence of FiO2 on the regional tis-
sue oxygenation (rSO2) in the patients undergoing CEA with total intravenous 
anaesthesia (TIVA).
Materials and methods: Af ter ethics commit tee approval and patients’ writ-
ten informed consent were obtained, 28 patients undergoing elective CE were 
randomized to receive TIVA with 35% inspired O2 (group A) or TIVA 100% 
O2 (Group B). The INVOS 5100B monitor was used for rSO2 measurement 
from operative and nonoperative side, and INVOS Analytics Tool (Covidien) 
for AUC calculations. A bispectral index and invasive blood pressure monitor-
ing were used in all patients. Data were analysed using two sided T-test and 
Fisher exact test. A P<0.05 was considered as statistically significant. 
Results and discussion: TThe mean patients’ age was 66.3±13.1 in A and 
68.4±6.7 years in B group. Baseline rSO2 were not dif ferent between two 
groups. The maximal intraoperative rSO2 decrease on the operative side 
af ter the head reposition and/or carotid cross clamping was 37.1±15.8 in 
A and 23.1±11.9 in B group (P=0.05). The mean AUC for rSO2 decrease 
was 143.6±186 in A and 37.6±67.5 in B group respectively (P=0.002). 
The rSO2 decreased significantly from baseline at the skin closure point in 
A group (72.2 vs. 65.8, P=0.022), and was unchanged in group B (64.9 vs. 
67.1). Intraoperative shunt was placed in 3 patients in A and in 1 in B group 
(P=0.592).
Conclusion(s): Intraoperative high oxygen concentrations may reduce inten-
sity of tissue hypoxic episodes during CE in TIVA. Postoperative follow up in 
large patient’s group is necessary to confirm its impact on patients’ outcome. 
References: Hojlund J, et al. Anesthesiol Res Pract. 2012;2012:647258; 
PIcton P. et. al. Anesth Analg. 2010;110(2):581-7. 

07AP06-4
The significance of minor increases in troponin I level (cTnI) in 
symptomatic and asymptomatic patients undergoing carotid 
endarterectomy 

Kotfis K., Zegan-Barańska M., Biernawska J., Żukowski M.
Pomeranian Medical Universit y, Dept of Anaesthesiology & Intensive Care, 
Szczecin, Poland

Background and Goal of Study: Carotid endarterectomy (CEA) is a recog-
nized technique in the treatment of carotid stenosis. Haemodynamic instabil-
ity during the procedure may lead to myocardial damage, which can be mea-
sured using cardiac troponin I (cTnI). According to ESC/ESA 2014 Guidelines 
even small increases in cTnI in the perioperative period may reflect clinically 
relevant myocardial injury with worsened cardiac outcome. We conducted 
a comparison of postoperative cardiac damage, defined as cardiac troponin 
I (cTnI) elevation, with a threshold >0.01 ug/l, af ter carotid endarterectomy 
comparing patients neurologically symptomatic and asymptomatic prior to the 
procedure. 
Materials and methods: This observational study included 124 consecutive 
patients scheduled to undergo CEA that were either symptomatic prior to CEA 
(n= 75) or asymptomatic (n = 49). The study was approved by the ethics 
commit tee and all patients gave writ ten consent for participation in this study. 
The levels of cTnI were measured prior to the procedure, 6 hours and 18 hours 
af ter CEA in all patients. A minor increase of cTnI (>0.01 µg/l) was regarded 
to be significant. 
Short-term mortality at 1 month and 6 months af ter the procedure was as-
sessed by telephone calls, chart reviews and regular follow-ups.
Results and discussion: There was no statistically significant dif ference 
between the symptomatic and asymptomatic group regarding the demo-
graphic data, although the asymptomatic group suf fered from ischaemic 
heart disease, acute MI more of ten than the asymptomatic group. The use 

of beta-blockers was also higher in the asymptomatic group. Haemodynamic 
and metabolic data during the operation showed no dif ference between the 
two groups and no episodes of hypotension or tachycardia were noted intra-
operatively. The cTnI level prior to the procedure was normal in all patients 
from both groups. The cTnI level was higher in the symptomatic group 6 hours 
af ter CEA as compared to the asymptomatic group (0.03 µg/l vs 0.01 µg/l, 
p=0.050). The length of stay in the hospital and the reoperation rate showed 
no dif ference between the two groups. 
The mortality rate for the whole study group was 0.8% at 30 days af ter CEA. 
At 6 months, overall death rate was higher in symptomatic group, although the 
dif ference was not clinically significant (5.63% vs 2.08%, P <0.344).
Conclusion: Minor increases in cTnI levels (>0.01 µg/l) 6 hours af ter CEA 
may be associated with increased 6-month mortality. 

07AP06-5
Effects of a short beta-blocker therapy on aorta remodeling 
in an experimental model of arterial hypertension 

Pazó-Sayós L.1, Gutierrez Arzapalo P.2, González M.C.2, Böger R.H.3, 
Lüneburg N.3, Quintana-Villamandos B.1

1Gregorio Marañón General Hospital, Dept of Anaesthesiology & Intensive 
Care, Madrid, Spain, 2Autonoma Universit y of Madrid, Facult y of Medicine, 
Dept of Physiology, Madrid, Spain, 3Universit y Medical Center Hamburg-
Eppendorf, Institute of Experimental and Clinical Pharmacology and 
Toxicology, Hamburg, Germany

Background and Goal Study: Our group previously proved that short intra-
venous beta-blocker therapy produces changes in the wall of intramyocardial 
arteries (decrease of wall thickness) by increasing nitric oxide bioavailability, 
in an experimental model of arterial hypertension (1). Asymmetric dimetilar-
ginine (ADMA), inhibitor of nitric oxide synthesis, is a novel independent car-
diovascular risk factor. (2). The goal of our study was to prove if just 48h of 
intravenous cardioselective beta-blocker treatment also produces regression 
of aorta remodelling. 
Materials and methods: Adult male spontaneously hypertensive rats (SHRs) 
were randomly divided into therapy group (SHR-E, n= 6) and placebo group 
(SHR, n=6). Wistar Kyoto rats were used as normotensive controls (WKY n= 
6). Af ter 48 hours of intervention, ascending thoracic aorta was dissected 
to study vascular structure by confocal microscopy (wall thickness of me-
dia and adventitial layers). ADMA levels were also measured in all groups. 
Comparisons among groups were made by ANOVA test of one factor with 
Bonferroni’s correction. P<0.05 was considered significant.
Results and discussion: media thickness was decreased in SHR-E com-
pared to SHR (p<0.05). Surprisingly, no dif ferences were observed between 
SHR-E and WKY (p=1.000). There were no changes in adventitial thickness 
between SHR and SHR-E. SHR displayed a significant increase in ADMA 
concentration compared to WKY. Moreover, ADMA significantly decreased in 
SHR-E compared to SHR (p<0.05). No statistical dif ferences were observed 
between SHR-E and WKY (p=0.17).
Conclusions: a cardioselective intravenous beta-blocker therapy produces 
early changes in aorta wall structure af ter just 48h of treatment. One mecha-
nism could be its ef fects on ADMA pathway. 
References: 
1. Arnalich-Montiel A, González MC, Delgado-Baeza E, Delgado-Martos MJ, 
Condezo-Hoyos L, Martos-Rodríguez A, Rodríguez-Rodríguez P, Quintana-
Villamandos B. Shor t-term esmolol improves coronary ar tery remodeling in 
spontaneously hyper tensive rats through increased nitric oxide bioavailabilit y 
and superoxide dismutase activit y. Biomed Res Int. 2014;2014:531087. 
2. Böger RH. The emerging role of asymmetric dimethylarginine as a novel 
cardiovascular risk factor. Cardiovasc Res. 2003; 59:824-833.
Acknowledgements: This work was supported by a grant from FIS 13/01261 
and Fondos FEDER, Spain. 
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Cerebral oxymetry: sensibility and specificity in awake carotid 
endarterectomy 

Meleiro H.1, Correia I.1, Sousa J.2, Neves J.2, Afonso G.1

1Centro Hospitalar São João, E.P.E, Dept of Anaesthesiology, Por to, Por tugal, 
2Centro Hospitalar São João, E.P.E, Vascular Surgery Depar tment, Por to, 
Por tugal

Background and Goal of Study: Many techniques are available for cerebral 
monitoring during carotid endarterectomy (CEA). However, none is superior 
to neurological clinical evaluation while performing the procedure under cer-
vical plexus block (CPB). Bilateral regional cerebral oxygen saturation (rSO2) 
with near infrared spectroscopy (NIRS) has been used to evaluate the ade-
quacy of cerebral flow. This study was designed to compare the performance 
of the INVOS-5100 cerebral oximeter and the clinical neurologic functions, in 
patients undergoing CEA under cervical plexus block.
Materials and methods: A retrospective analysis was conducted in patients 
scheduled for CEA from October 2014 to July 2015. Awake patients (regional 
anesthesia) with bilateral regional cerebrovascular oxygen saturation (rSO2) 
monitoring during procedure were included. rSO2 values before and af ter 
internal carotid artery (ICA) clamping were compared. A drop greater than 
20%, following carotid artery clamping, was considered significant. Changes 
in rSO2 were compared to intraoperative patient clinical status based on an-
esthesia and surgeon recordings. Patients converted to general anesthesia 
were excluded from this study. All analysis were calculated with sof tware 
SPSS version 20.0. 
Results and discussion: A total of 38 patients were included. 5 showed a sig-
nificant drop in ipsilateral rSO2 (range: 30.3-38.6%, mean: 33,4 %): 2 of them 
had cerebral hypoperfusion signs, while the remaining 3 had no changes in 
consciousness af ter ICA cross-clamping (false positive). 33 patients had no 
significant changes of rSO2 values, 27 of them had no consciousness deterio-
ration (true negative). 6 patients had a non-significant post-clamping decline 
in rSO2 saturation (range: -2.9%-19.6%) but had cerebral hypoperfusion signs 
(false negative). In this study, a total of 8 patients had changes in counscious-
ness and the median drop in rSO2 was 8.8%. INVOS-5100 sensitivity was 25% 
and a 90% specificity in comparison to the awake testing.
Conclusion: Neurologic symptoms occurred with a median drop in rSO2 of 
8.8% (range: -2.9%-38.6%). The usefulness of rSO2 in patients awake may be 
modest af ter ICA clamping. Cerebral monitoring with INVOS-5100 has a high 
negative predictive value, but low positive predictive. Neurological clinical 
evaluation remains the best way to monitor these patients during ICA clamp-
ing. 

07AP06-7
Endovascular surgery: the renal side of the story 

Gouveia C., Simões Ferreira V., Ramos C., Fragata I.
Centro Hospitalar Lisboa Central, Dept of Anaesthesiology, Lisboa, Por tugal

Background and Goals: The number of endovascular interventions has in-
creased exponentially over recent years. Although less invasive than open 
surgery, endovascular techniques may be associated with renal impairment 
possibly due to the contrast used intraoperatively.
The objectives of this study were to determine the incidence contrast-induced 
acute kidney injury (CI-AKI) in patients undergoing vascular surgery requiring 
intravascular contrast, establish a relation between AKI and volume of con-
trast administered and find a threshold dose of contrast as a predictor of AKI.
Materials and Methods: In this retrospective cohort study we used data from 
the medical records of all adult patients submit ted to vascular surgery proce-
dures requiring intravascular contrast over one year (from May 2013 until June 
2014). We excluded patients with less than 18 years, no registration of serum 
creatinine pre or postoperative and volume of contrast administered.
CI-AKI was defined as an increase in serum creatinine concentration by ≥0.3 
mg/dl within 48 hours (KDIGO Clinical Practice Guideline).
Statistical analysis was performed with SPSS22.0® and Epi Info™ (significant 
level α=0.05).
Results and discussion: Of a total 212 patients, 180 had all the data required 
for inclusion in the study. The incidence of CI-AKI was 10% (n=18) [95% con-
fidence interval (CI) =6.42-15.25].
We found higher ASA physical status scores and a high prevalence of previ-
ous renal disease in CI-AKI group (p<0,05).
In CI-AKI group an average of 154,4±131,6 ml of intravascular contrast was 
administered versus 74,8±46,7 ml in non-CI-AKI group, p<0,05.

A contrast volume superior to 175ml increases the risk for CI-AKI in 7.95 times 
(95% CI= 2,60-24, 26; p<0,001).
The possibility of CI-AKI development adjusted to previous renal disease and 
N-acetylcysteine administration increases 19,5 times when volumes superior 
to 175ml were injected
(CI95% 3,93 - 96,675; p<0,001).
With the variety of surgeries and patients with multiple comorbidities included 
in this study is dangerous suggest a single maximum contrast dose for the 
prevention of CI-AKI. More studies are needed to determinate the range of 
volume of contrast safe of these specific patients.
Conclusion: Contrast volume is an important key risk factor for CI-AKI. It 
should be minimized and further exposure should be delayed. It’s fundamen-
tal renal function checkup following the procedure to ensure stable renal func-
tion. 

07AP06-8
Myocardial infarction af ter endovascular repair of abdominal 
aortic aneurysms 

Reis P.1, Valdoleiros I.1, Morgado M.2, Neto M.3, Afonso G.1, Mourão J.1

1Centro Hospitalar de São João, Dept of Anaesthesiology, Por to, Por tugal, 
2Faculdade de Medicina da Universidade do Por to, Dept of Anaesthesiology, 
Por to, Por tugal, 3Centro Hospitalar de São João, Dept of Surgery, Por to, 
Por tugal

Background and Goal of Study: The endovascular repair of abdominal aortic 
aneurysms (EVAR) has expanded with encouraging results, contributing to a 
change in the practice of vascular surgery and anaesthesia. Vascular surgery 
patients have many comorbidities associated with myocardial infarction (MI), 
frequently asymptomatic in the perioperative period. The aim of this study was 
to evaluate the incidence, predictors and outcomes of MI af ter EVAR.
Materials and methods: We performed a retrospective study in patients 
who were submit ted to EVAR from 2006 to 2013. We excluded patients with-
out suf ficient data available on clinical records. Patients’ demographic and 
perioperative data were collected. As part of a postoperative care protocol, 
troponin measurements were assessed in high risk or symptomatic patients 
and an elevation superior to 0.034 ng/ml in the first postoperative 72 hours 
was considered as MI. Descriptive analysis was performed and the Student-t 
test, Mann-Whitney U test, Fischer’s exact test or Chi-square test were used. 
Univariate and Multivariate analysis was done using logistic binary regression 
with calculation of an Odds Ratio (OR) and its 95% Confidence Interval.
Results and discussion: A total of 98 patients were included. Incidence of MI 
was 5% (n=5). There were no dif ferences regarding patients’ characteristics. 
General anaesthesia increased the risk of MI (OR 8.5, p=0.026). Patients hav-
ing MI had lower minimum values of haemoglobin or haematocrit postopera-
tively (10.1±1.5 vs 8.5±1.1, p=0.042 and 30.5±5.0 vs 25.5±3.7, p=0.031, 
respectively). Acute Kidney Injury (AKI) defined by a rise in serum creatinine 
of 0.3 mg/dl also increased the risk of MI (OR 24.4, p=0.006). Patients with MI 
had longer hospital and intensive care unit length of stay (LOS)
(p<0,001). Af ter multivariate analysis, postoperative AKI was identified as an 
independent predictor of MI (Adjusted OR 24.4, p=0.006).
Conclusions: European Society of Cardiology Guidelines consider EVAR as 
an intermediate risk surgery with 1-5% expected MI as we observed. General 
anaesthesia increased the risk of MI. Patients with a rise in post-operative cre-
atinine may benefit from closest monitoring. 
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07AP06-9
Use of endoluminal antegrade selective cerebral perfusion 
(ASCP) in the treatment of integrated total arch replacement 

Ghosn A.1, Tedy G.2, Moucadieh R.1, Makhoul T.1, Mansour Z.2, Karam P.2

1Clinique du Levant, Dept of Anaesthesiology, Sin el Fil, Lebanon, 2Clinique 
du Levant, Cardiac Surgery, Sin el Fil, Lebanon

Background and Goal of Study: This study aims to evaluate the recent 
outcome of integrated total arch replacement using endoluminal ASCP as a 
method of brain protection. Cerebral protection is a primary concern in such 
surgery, since cerebral circulation exclusion is required.
Brain injury is usually due to embolic events and/or prolonged ischemia. 
3 methods are currently used for brain protection: Deep Hypothermic 
Circulatory arrest (DHCA), Retrograde Cerebral Perfusion (RCP) and ASCP. 
The “safe” time of circulatory arrest (DHCA) is limited and associated with 
neurological deficits. RCP delivering oxygenated blood to the brain through 
the superior vena cava is less ef fective due to anatomical and physiologi-
cal considerations. The main advantage of endoluminal ASCP to protect the 
brain is the absence of direct canulation of the arch vessels. Thus the surgeon 
has theoretically “unlimited time” to perform the operation, using moderate 
hypothermia, which enhances the recovery of pulmonary and renal function 
and reduces coagulation issues and time of cardiopulmonary bypass (CPB).
Materials and methods: From 2008 to 2013, 91 patients underwent aortic 
arch replacement for aneurysm (60 patients) or dissection (31 patients). Brain 
protection was standardized using introduction of endoluminal canulae in 
both carotids to insure ASCP at 28°C.
Results and discussion: The durations of hypothermic circulatory arrest, 
selective cerebral perfusion and CPB were 3, 30 and 150 minutes, respec-
tively. In the dissecting group, 3 patients died resulting in 9.68% early mor-
tality. Permanent neurological dysfunction developed in 2 patients (6.45%), 
and temporary neurological dysfunction in 2 (6.45%). 3 patients also died in 
the aneurysm group, resulting in 5% early mortality. Permanent neurologic 
dysfunction developed in 2 patients (3%), and temporary neurologic dysfunc-
tion in 1 (1.6%). The mid-term survival rate was 96.4% at 2 years. Our results 
confirm what was shown in larger patient population studies using the same 
neuroprotection strategy.
Conclusion(s): Integrated total arch replacement using endoluminal carotid 
cannulation for the ASCP yields a favorable outcome with low mortality and 
cerebral morbidity rates.
References: 
Khaladj N, et al: Hypothermic circulatory arrest with selective antegrade 
cerebral perfusion in ascending aortic and aortic arch surgery: 
a risk factor analysis for adverse outcome in 501 patients, J Thorac 
Cardiovasc Surg 135:908, 2008. 

07AP06-10
Incidence and predictors of early postoperative mortality af ter 
arterial vascular surgery - a prospective study 

Ferraz S., Leite D., Mendes L., Moreira J., Reis P., Abelha F.
Centro Hospitalar de São João, Dept of Anaesthesiology, Por to, Por tugal

Introduction and Goal of Study: Vascular surgery (VS) patients have 
many comorbidities that increase the risk of death af ter surgery. Vascular-
Physiological and Operative Severity Score for the enUmeration of Mortality 
and Morbidity (V-POSSUM) is a scoring system used to predict mortality af ter 
VS. The aim of this study was to evaluate the incidence and predictors of early 
postoperative mortality (EPOM) af ter VS and compare it with V-POSSUM pre-
dicted mortality. 
Methods and material: Observational, prospective study, approved by the 
institutional Ethics Commit tee, including patients submit ted to elective ar-
terial VS between January and April of 2015. Patients under 18 years were 
excluded. Patients’ demographics and perioperative data were collected. 
Descriptive analysis was performed and the Student’s-T test, Mann-Whitney, 
Fischer’s exact test or Chi-square test were used. Univariate and multivariate 
logistic regression were done with calculation of an Odds Ratio (OR) and its 
95% Confidence Interval. Hosmer-Lemeshow test for Goodness of fit and Area 
under the Receiver Operating Curve (AUROC) were also analyzed.
Results and discussion: We included 306 patients and EPOM was 6.2%. 
Expected mortality by V-POSSUM was 6.5%. No dif ferences were found re-
garding the type of anaesthesia (p=0.636). Age, history of congestive heart 

failure (CHF), reduced functional capacity defined as MET<4, peripheral arte-
rial disease (PAD), Chronic Kidney Failure (CKF), ASA physical status IV/V, 
Revised Cardiac Risk Index (RCRI) ≥2, hipocoagulation, pre-operative serum 
Creatinine >1.8mg/dl or serum Urea >50 mg/dl and intra-operative red blood 
cells (RBC) transfusion were considered predictors in univariate analyses. 
Post-operative myocardial infarction (MI) and acute kidney injury (AKI) in-
creased the risk of EPOM (OR 4.8, p=0.011 and OR 5.4, p=0.001), respective-
ly. On multivariate analyses, age (OR 1.1, p=0.005), PAD (OR 6.8, p=0.009), 
hipocoagulation (OR 13.8, p=0.001), pre-operative serum Urea >50 mg/dl 
(OR 10.1, p=0.001) and intra-operative RBC transfusion (OR 1.7, p=0.002) 
were considered as independent predictors of EPOM. Hosmer-Lemeshow 
test was 0.304 and AUROC was 0.904 compared to 0.863 of V-POSSUM.
Conclusions: Observed EPOM was similar to V-POSSUM predicted mortal-
ity. Post-operative MI and AKI increased the risk of EPOM. Age, PAD, hipo-
coagulation, pre-operative serum Urea >50 mg/dl and intraoperative RBC 
transfusion were found to be independent risk factors for EPOM. 

07AP06-12
Acute kidney injury af ter endovascular repair of abdominal 
aortic aneurysms 

Valdoleiros I.1, Reis P.1, Morgado M.2, Neto M.3, Afonso G.1, Mourão J.2

1Centro Hospitalar de São João, Dept of Anaesthesiology, Por to, Por tugal, 
2Faculdade de Medicina da Universidade do Por to, Dept of Anaesthesiology, 
Por to, Por tugal, 3Centro Hospitalar de São João, Dept of Surgery, Por to, 
Por tugal

Background and Goal of Study: Acute kidney injury (AKI) is a known com-
plication af ter endovascular repair of abdominal aortic aneurysms (EVAR), 
increasing surgical morbidity and mortality. According to previous studies, 
incidence is between 18-29%. 
The aim of this study was to evaluate the incidence, predictors and outcomes 
of AKI af ter EVAR and compare it with Vascular Surgery AKI Predictive Score 
(VSAKIPS).
Materials and methods: We performed a retrospective analysis of patients 
submit ted to EVAR from 2006 to 2013 excluding patients without periopera-
tive serum creatinine values. Patients’ demographics and perioperative data 
were collected. AKI was defined as a rise of 0.3 mg/dl in postoperative serum 
creatinine. Descriptive analysis was performed and the Student’s-T, Mann-
Whitney, Fischer’s exact or Chi-square tests were used. Univariate and multi-
variate logistic regression were done with calculation of an Odds Ratio (OR). 
Hosmer-Lemeshow test for Goodness of fit and Area under the receiver oper-
ating curve (AUROC) were also analyzed.
Results and discussion: We included 83 patients. Incidence of AKI was 18%. 
Patients with AKI had higher hospital length of stay (LOS) (5 [4-6] vs 12 [6-19] 
days, p<0.001) and mortality rate (p=0.031). Comorbidities were similar be-
tween the 2 groups except for preoperative hypocoagulation medication (7 vs 
27%, p=0.029). Preoperative haemoglobin <10 g/dl (OR 8.25, p=0.029) and 
serum creatinine >1.2 mg/dl (OR 7.43, p=0.015) were considered predictors 
of AKI in univariate analysis as well as postoperative haemoglobin <10 g/
dl (OR 22.62, p=0.003) and red blood cells transfusion (OR 7.88, p=0.013). 
Preoperative serum urea >50 mg/dl (OR 4.97, p=0.038), general anaesthe-
sia (OR 9.64, p=0.002) and surgery duration[J1] (OR 1.53, p=0.043) were 
considered independent predictors of AKI in multivariate analysis. There was 
also an association between [J2] AKI and myocardial infarction (p=0.003). 
Hosmer-Lemeshow test was 0.239 and AUROC was 0.864 compared to 0.817 
of VSAKIPS[J3] [J4] .
Conclusions: The incidence of AKI was consistent with previous studies. 
Preoperative serum urea >50 mg/dl, general anaesthesia and surgery du-
ration were considered independent predictors of AKI. Data concerning the 
amount of contrast administrated in surgery was not available, which is a limi-
tation to our study. VSAKIPS may be useful to detect patients at risk of devel-
oping post-operative AKI af ter EVAR. 
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07AP07-1
Changes in platelet function during cardiac surgery between 
hemodialysis and non-hemodialysis patients using ROTEM 

Kodaka M., Ichikawa J., Okamura K., Samejima Y., Komori M.
Tokyo Women’s Medical Universit y Medical Center East, Dept of 
Anaesthesiology & Intensive Care, Tokyo, Japan

Background and Goal of Study: Many patients on hemodialysis (HD) tend to 
decrease levels of antithrombin (AT) due to the administration of heparin as an 
anticoagulant.1 Patients with low AT levels need more heparin during cardio-
pulmonary bypass (CPB) because of heparin resistance.2 We compared AT, 
hemoglobin (Hb) and fibrinogen (Fib) levels and platelet count (Plt) and Plt 
function using rotation thromboelastometry (ROTEM) in patients on or not 
on HD.
Material and methods: We enrolled 81 patients scheduled for CPB and divid-
ed them into two groups: on or not on hemodialysis (HD or non-HD groups, 
respectively). Measurements and serial ROTEM tests (EXTEM and FIBTEM) 
were performed at three time points:
(1) just af ter starting cardio-pulmonary bypass (CPB);
(2) weaning from CPB; and 
(3) upon completion of the operation. 
Platelet function was calculated by subtracting the amplitude of FIBTEM from 
that of EXTEM. A10, A20 means the amplitude at 10 and 20 min, respectively, 
and MCF means maximum clot ting firmness. Statistical analyses were per-
formed using Student’s t-tests and chi-square test.
Results and discussion: There were 10 patients in the HD group and 71 in 
the non-HD group. At all three time-points, AT values were lower in the HD 
group compared with the non-HD group. Platelet function in the HD group 
was lower at the beginning of CPB (A10, A20) and upon completion of the 
operation (A10, A20) compared with the non-HD group as well. There were no 
dif ferences in Hb, Fib and Plt levels between groups, but the non-allogeneic 
transfusion rate in the HD group was lower than that of the non-HD group 
(Table).
Conclusion: Because of lower rates of non-allogeneic transfusion in HD pa-
tients with CPB compared with non-HD patients due to decreased platelet 
function, more blood products are required to avoid possible massive bleed-
ing, particularly EXTEM minus FIBTEM A10 <30 mm.3

References: 
1. Analysis of biological material (Japanese) 2009;32: 234-9
2. Perfusion 1999;14: 437-42
3. Cardiovascular Anesthesia 2015;19: 49-54

HD (n=10) Non-HD (n=71) p-value

After 
starting 

CPB

Extem-Fibtem (A10)mm 31 ± 7 35 ± 5 0.04*
Extem-Fibtem (A20)mm 37 ± 6 41 ± 5 0.02*
Extem-Fibtem (MCF)mm 39 ± 5 42 ± 7 0.21

Hb (g/dl) 8.0 ± 1.4 8.3 ± 1.4 0.41
Fib (mg/dl) 167 ± 87 199 ± 108 0.36

Plt (x104/μl) 9.1 ± 2.8 12.1 ± 9.0 0.27
AT (mg/dl) 47 ± 10 58 ± 14 0.01*

Weaning
from
CPB

Extem-Fibtem (A10)mm 30 ± 8 34 ± 8 0.06
Extem-Fibtem (A20)mm 35 ± 8 40 ± 6 0.06
Extem-Fibtem (MCF)mm 39 ± 7 43 ± 6 0.14

Hb (g/dl) 9.0 ± 0.7 9.0 ± 1.1 0.89
Fib (mg/dl) 184 ± 98 183 ±  93 0.98

Plt (x104/μl) 8.8 ± 4.1 10.5 ± 4.3 0.23
AT (mg/dl) 47 ± 18 57 ± 12 0.01*

Completion
of

operation

Extem-Fibtem (A10)mm 31 ± 4 36 ± 5 0.01*
Extem-Fibtem (A20)mm 37 ± 5 42 ± 4 0.02*
Extem-Fibtem (MCF)mm 40 ± 4 43 ± 5 0.08

Hb (g/dl) 9.8 ± 1.1 10.2 ± 1.0 0.21
Fib (mg/dl) 234 ± 83 261 ± 76 0.3

Plt (x104/μl) 9.7 ± 4.1 10.4 ± 3.6 0.6
AT (mg/dl) 56 ± 8 66 ± 12 0.007*

Non allogeneic transfusion (%) 10 33 0.03*

[Table. Comparison between HD and Non-HD group (*p<0.05)]

07AP07-3
Thromboelastometry as guidance for blood management in 
patients undergoing cardiac surgery 

Sarrais Polo C., Alonso Morenza A., Álvarez Mercadal L., 
Sánchez Palomo J.J., Beltrao R., Aguilar Lloret C.
Hospital Universitario Clínico San Carlos, Dept of Anaesthesiology, Madrid, 
Spain

Background and Goal of Study: Thromboelastometry (ROTEM®) is a vis-
coelastometric method for a dynamic and globally haemostasis testing in a 
whole blood sample. 
The aim of this study was to assess the results of using thromboelastometry 
as guidance for blood management in cardiac surgery.
Materials and methods: Analytical interventional quasi-experimental com-
parative non-randomized prospective study with a retrospective control 
group. Our inclusion criteria for the 62 patients in the study were: patients 
who had had prior cardiac surgery, endocarditis or type A aortic dissection. 
Patients were allocated to control group (C group) with routine transfusion 
practices during surgery (n=31) or treatment group (R group) with thrombo-
elastometrically guided transfusion algorithm during surgery (n=31).
Our main variable was allogeneic blood units transfused (red blood cells, 
fresh-frozen plasma and platelets). Secondary variables were ICU stay dura-
tion and postoperative adverse events.
Results and discussion: The 62 patients were homogenously distributed in 
two groups except for dyslipidemia (more frequent in R group). Statistical 
analysis showed lower transfusion rates of fresh-frozen plasma in R group 
regarding C group (p<0.001) as well as higher use of prothrombine com-
plex concentrate (p<0.05); 16% in C group before 38% in R group. What’s 
more fibrinogen infusion was increased in R group compared to C group with 
an average dose administered of 0.87gr and 0.35gr respectively (p=0.19). 
Transfusion of red blood cells was decreased during surgery with an aver-
age transfusion rate of 3.9 units in C group in comparison with 2.64 units in R 
group (p=0.125). Both last variables were not statistically significant probably 
due to a too small sample. 
There were no dif ferences in transfusion rates during ICU stay between both 
groups. In addition we found a lower rate of respiratory adverse events in R 
group (p<0.05). Regarding ICU stay duration, average stay in C group was 
7.45 days compared to 5.13 in R group (p=0.34).
Conclusion(s): Based on our own experience, using thromboelastometry 
guidance for blood management lead to a meaningful reduction of fresh 
frozen plasma transfusion during surgery. This fact probably brought to the 
decrement in respiratory adverse events af ter surgery and ICU stay in our 
patients. 

07AP07-4
Single center retrospective analysis of pre-operative fibrinogen 
concentration and transfusional requirements in cardiac 
surgery patients 

Antunes P., Muchacho P., Santos J., Pedrosa F., Sousa L., Pires I.
Centro Hospitalar de Lisboa Nor te - Hospital de Santa Maria, Dept of 
Anaesthesiology & Pain Medicine, Lisboa, Por tugal

Background and Goal of Study: Recent studies suggest an association 
between pre-operative fibrinogen (Fib) level and transfusional requirements 
in coronary artery bypass surgery patients. We examined the association 
between pre-operative fibrinogen levels and red blood cell (RBC) transfu-
sion in patients submit ted to of f-pump coronary artery bypass graf t surgery 
(OPCABG) in a University Hospital in Portugal.
Materials and methods: We assessed for inclusion a random sample of 
records from 40% of the patients submit ted to OPCABG in 2013 in our in-
stitution, with Local Ethics Commit tee approval. Patients submit ted to elec-
tive OPCABG without known coagulation disorders were found suitable for 
inclusion. Patient’s pre-operative characteristics and perioperative data were 
collected. Chi-square and Kruskal-Wallis tests were used for nominal and 
continuous variables, respectively. Simple binary logistic regression was per-
formed to identify independent variables predictive of transfusion. A p value 
of 0.05 was considered significant. Statistic analysis was performed using 
SPSS® 21.0.
Results and discussion: From the 132 medical records initially assessed, 
53 were excluded due to missing data. Patients were subdivided in tertiles 
according to preoperative fibrinogen concentration (first tertile [Ft], 223-293 
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mg/dl; second tertile [St], 294-367 mg/dl; third tertile [Tt], 368-606 mg/dl). 
Fib levels before surgery were 259.8 ± 20.8, 333.41 ± 20.6 and 428.73 ± 60.5 
in Ft, St and Tt, respectively (p<0.001). 
Groups also dif fered on age (Ft: 63.81 ± 7.7 vs St: 66.81 ± 8.6 vs Tt: 68.77 
± 11.2, p= 0.04) and platelet count (Ft: 212.3 ± 79.4 vs St: 333.41 ± 20.6 vs 
Tt: 273 ± 90.3, p= 0.06). 
Perioperative RBCs transfusion was higher in the Tt group (Ft: 26.9% vs St: 
40.7% vs Tt: 50.0%), but without statistical significance (p= 0.23). 
Length of stay (days) was also higher in Tt (Ft: 11.2 ± 16.9 vs St: 15.11 ± 15.9 
vs Tt: 17.2 ± 16.3, p= 0.026). Univariate analysis identified age (OR 1.1, 95% 
CI 1.00 to 1.12, p= 0.028) and female gender (OR 3.85 95% CI 1.24 to 11.89, 
p= 0.019) as independent risk factors for RBC transfusion. 
Conclusions: We didn’t find a significant association between pre-operative 
Fib levels and perioperative RBC transfusion in patients submit ted to OPCABG 
in our institution. Although not statistically significant we observed a tendency 
for higher transfusion rates in groups with higher fibrinogen levels. 

07AP07-5
Management of a patient with antiphospholipid syndrome for 
aortic valve replacement using Hepcon HMS and ROTEM 

Samejima Y., Kodaka M., Ichikawa J., Nishiyama K., Komori M.
Tokyo Women’s Medical Universit y, Dept of Anaesthesiology, Tokyo, Japan

Background: Antiphospholipid syndrome (APLS) is characterized by an-
tiphospholipid antibody (APLA) and a hypercoagulable condition1. APLA can 
af fect the results of a coagulation test, such as aPTT and activated clot ting 
time (ACT)2. We report a case of coagulative management during an opera-
tion of a patient with APLS, using the Hepcon Heparin Management System 
(HMS) Plus and thromboelastometry (ROTEM).
Case report: A 72-year-old woman, who underwent lef t nephroureterectomy 
1 year previously, was diagnosed with APLS from extended APTT. She was 
also diagnosed with aortic stenosis because of the symptom of dyspnea. 
An operation for aortic valve replacement was planned. Preoperative blood 
tests showed the following: aPTT, 61.7 s; Hb, 10.9 mg/dl; and platelet count, 
8.7×10 9/L. On admission to the operating room, the HMS and ROTEM were 
applied. The ACT and clot ting time (CT) of EXTEM and INTEM showed an 
extension of 219, 327, and 324 s, respectively. During the operation, the dose 
of heparin was determined by a heparin measurement test with the HMS, to 
maintain a heparin concentration of 3 U/ml. Before starting CPB, 18,000 U of 
heparin was administered and ACT was 835 s. During CPB, ACT values were 
measured to maintain the optimal heparin concentration, resulting in >900 
s at any measurement point. At the time of being separated from CPB, 100 
mg of protamine was administered according to the result of heparin-prot-
amine neutralization by the HMS. Her ACT returned to 192 s. We also applied 
ROTEM to diagnose the residual heparin and CT ratio of INTEM/HEPTEM was 
1.6, which needed additional protamine3. Therefore, we administered 30 mg 
protamine. We re-measured the CT ratio, which returned to 1.02. Two days 
af ter the operation, the patient was discharged from the intensive care unit 
without any complications.
Discussion: There are a few reports of cardiac surgery with APLS using the 
HMS1,2, but no reports of HMS and ROTEM. We found that not only the HMS, 
but also ROTEM, are useful for controlling management of heparin-protamine.
References: 
1. Anesth Analg 2009; 108:1116-9
2. Pharmacotherapy 2011; 31:1221-31
3. Journal of Cardiothoracic and Vascular Anesthesia 2014; 28:1015-19
Learning points: 
1. Heparin doses for APLS during CPB need to be determined not only by 
ACT, but also by a heparin dose response test by the HMS.
2. ROTEM, such as the CT ratio of INTEM/HEPTEM, is also useful for diagnos-
ing residual heparin for the second protamine administration3. 

07AP07-6
Use of hemodialysis for dabigatran clearance in a patient 
requiring urgent surgery. A case report 

Diaz Jover R.1, Paniagua Iglesias P.1, Miralles Bagan J.1, Parera Ruiz A.1, 
Popova E.2, Moral García M.V.1

1Hospital Sant Pau Barcelona, Dept of Anaesthesiology & Intensive Care, 
Barcelona, Spain, 2Hospital Sant Pau Barcelona, Epidemiology, Barcelona, 
Spain

Background: If a patient on dabigatran treatment needs an urgent surgery, 
hemodialysis has been shown to be a useful tool to decrease dabigatran 
plasma levels due to his low plasma protein binding. To reverse dabigatran’s 
anticoagulant ef fect, physicians may administer prothrombin complex con-
centrate (PCC) or FVIIa but their role is yet unproven. Recently a specific re-
versal agent, Idarucizumab is approved in USA. 
Case report: A 71-year-old male patient, with non-valvular atrial fibrillation 
anticoagulated with dabigatran 110mg/12h, chronic kidney disease stage III 
and multivessel coronary artery disease waiting for coronary artery bypass 
graf ting (CABG) suf fered a sudden cardiac arrest. Upon admission, due to 
deterioration of his chronic renal failure with GFR <30ml/min and treatment 
with dabigatran, elongated diluted thrombin time (Hemoclot®) was detected 
along 7 days (Graph 1). As CAGB couldn’t be delayed we performed an ex-
tended intermit tent hemodialysis for 8 hours with improvement in Hemoclot® 
assay values (Graph 1). A slight rebound in dabigatran’s concentration was 
observed the next day probably due to his 60-70 liters of volume of distri-
bution but surgery was performed without bleeding complications and the 
patient could be discharged ten days later. 
Discussion: The reason of persistently increased plasma levels of dabigatran 
in our patient was his exacerbated chronic renal failure with GFR <30 ml/min. 
PCC or FVIIa were discarded by the increased thrombotic risk in a patient with 
recent ischemia and Idarucizumab is not available in Europe. 
Reference: 
An Evaluation of Oral Dabigatran Etexilate Pharmacokinetics and 
Pharmacodynamics in Hemodialysis. Journal of Clinical Pharmacology2015. 
54(8) 901-909
Strategies for Urgent Reversal of Target-Specific Oral Anticoagulants. 
Hospital Practice, 42 (5), Dec2014.
Learning points: Dialysis due to dabigatran’s pharmacokinetic profile with 
low plasma protein binding is a good therapeutic option, which enables clear-
ing plasma dabigatran concentration and improve patient’s hemostasis when 
urgent surgery is required. 
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DIALYSIS

5/18/2015              5/19/2015              5/20/2015              5/20/2015              5/20/2015              5/21/2015

2015-794607   18/05/2015 Dabigatran             0,21                 μg/mL
2015-268970   19/05/2015 Dabigatran             0,14                 μg/mL
2015-795082   20/05/2015 Dabigatran             0,01                 μg/mL
2015-795151   20/05/2015 Dabigatran             0,01                 μg/mL
2015-795274   20/05/2015 Dabigatran             0,00                 μg/mL
2015-795441   21/05/2015 Dabigatran             0,02                 μg/mL
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07AP07-7
Detection of internal jugular vein thrombosis in cardiac surgery 

Carramiñana Domínguez A., Ibáñez Esteve C., Escudero Teixidó A., 
Rodríguez Núñez M., Jiménez Capel Y., Canet Capeta J.
Hospital Universitari Germans Trias i Pujol, Dept of Anaesthesiology & 
Intensive Care, Badalona, Spain

Background and Goal of Study: The presence of thrombi or complete throm-
bosis of the internal jugular vein (IJV) may be a cause of failure of venous 
catheterization. IJV thrombosis is a rare and an underdiagnosed condition. Its 
most frequent causes are: previous central venous catheterization, head and 
neck trauma, infection or surgery, malign diseases, other hypercoagulable 
states and intravenous drug abuse. It may also occur spontaneously. The goal 
of this study was to determine the incidence of IJV thrombosis (or presence 
of thrombi) in patients scheduled for cardiac surgery before central venous 
catheterization.
Materials and methods: 73 patients scheduled for cardiac surgery were 
included and a total of 146 IJV were explored. A trained anaesthesiologist 
performed an echo-Doppler of both IJV from the submandibular area to the 
supraclavicular fossa before venous catheterisation. All the known risk factors 
for IJV thrombosis were recorded. Exclusion criteria were patients with a jugu-
lar catheter in place before surgery. 
Results and discussion: The incidence of thrombi in our sample was 2,73%. 
The incidence was exactly the same in the lef t than in the right side. Large 
venous valves were observed in 19,2% of cases on the right side and in 11% 
on the lef t side. None of the classic known risk factors was associated with a 
higher incidence of thrombi in our sample. The use of anticoagulant or anti-
platelet therapy was not protective. 
Conclusion(s): There is compelling evidence that ultrasound guided internal 
jugular vein catheterisation is associated with a higher success rate an fewer 
mechanical complications compared with traditional approach based on ex-
ternal anatomical landmarks. But availability of ultrasound machine in the in-
traoperative set ting might be a problem, especially because of the realisation 
of simultaneous procedures in a short period of time that may require ultra-
sound use. Due to the incidence of IJV thrombosis and large venous valves, 
at least, the screening of the internal jugular veins before puncture may help 
to choose the right vein to catheterise avoiding failure in catheterisation and 
its potential complications and saving time in the intraoperative set ting. We 
should discuss also the need of malignancy research in those cases of finding 
of an IJV thrombosis without apparent cause. 

07AP07-8
The relationship between preoperative antithrombin level and 
heparin dose response in hemodialysis and non-hemodialysis 
patients 

Kodaka M., Ichikawa J., Marubuchi T., Okamura K., Samejima Y., Komori M.
Tokyo Women’s Medical Universit y Medical Center East, Dept of 
Anaesthesiology & Intensive Care, Tokyo, Japan

Background and Goal of Study: Many patients on hemodialysis (HD) tend to 
decrease levels of antithrombin (AT) due to the administration of heparin as an 
anticoagulant.1 Patients with low AT levels need more heparin during cardio-
pulmonary bypass (CPB) because of heparin resistance.2 We hypothesized 
that patients on HD have a lower heparin dose response (HDR) due to low 
AT levels and therefore need a higher heparin dose than patients not on HD 
during CPB. 
Material and methods: We enrolled 81 patients scheduled for CPB and 
divided them into two groups: on or not on hemodialysis (HD or non-HD 
groups, respectively). We targeted activated clot ting time (ACT) >400 s using 
Hepcon HMS® tests before and af ter heparin administration, and compared 
the groups for control and acquired ACT, heparin dose and concentration. 
We also measured AT, HDR, hemoglobin (Hb), fibrinogen (Fib), platelet count 
(Plt) and thrombin-antithrombin complex (TAT) before anesthetic induction 
between groups. 
Statistical analyses were performed using Student’s t-tests. 
Results and discussion: There were 10 patients in the HD group and 71 
in the non-HD group. AT values were lower (80 ± 17 vs. 96 ± 18 mg/dL, 
p=0.008) but HDR values were higher (120 ± 43 vs. 99 ± 29 s/U/mL, p=0.04) 
in the HD group compared with the non-HD group (Table). HDR (s/U/mL) 
means an increased rate of ACT/s/per 1 unit of heparin concentration (U/
mL).3 A higher HDR represents a high sensitivity to heparin in HD patients; 

nevertheless, they showed low concentrations of AT. HDR values are usually 
influenced by not only AT level but also exogenous coagulation factors and 
activated platelet function.3 
Conclusion: Patients on hemodialysis had low AT but high HDR levels. 
Therefore, our hypothesis was incorrect. 
References: 
1. Analysis of biological material (Japanese) 2009;32: 234-9 
2. Perfusion 1999;14: 437-423. Anesth Analg 2010;111: 856-61 

HD group (n=10) Non-HD group (n=71) P-VALUE
Control ACT (sec) 148 ± 13 141 ± 17 0.27

Acquired ACT (sec) 425 ± 61 426 ± 103 0.97
Heparin dose (U/kg) 490 ± 19 430 ± 19 0.23

Heparin concentration (U/ml) 3.1 ± 0.7 3.3 ± 1.0 0.54
AT (mg/dl) 80 ± 17 96 ± 18 0.008*

HDR (s/U/ml) 120 ± 43 99 ± 29 0.04*
Hb (g/dl) 11.7 ± 2.3 12.0 ± 1.8 0.61

Fib (mg/dl) 308 ± 95 372 ± 114 0.09
Plt (x104/μl) 15.2 ± 5.3 17.9 ± 6.9 0.27
TAT (ng/ml) 11 ± 19 12 ± 15 0.85

[Table. Comparison between HD and Non-HD group (*p<0.05)]

07AP07-9
Cerebral perfusion during pulsatile or non-pulsatile 
cardiopulmonary bypass technique in coronary artery bypass 
graf ting surgery 

Guner B.1, Yildirim I.1, Demir G.1, Hergunsel O.1, Cetingok H.2

1Bakirkoy Dr.Sadi Konuk Research and Training Hospital, Dept of 
Anaesthesiology, Istanbul, Turkey, 2Istanbul Universit y, Istanbul Facult y of 
Medicine, Dept of Anaesthesiology & Pain Medicine, Istanbul, Turkey

Background and Goal of Study: We purposed to determine the ef fects of 
pulsatile and non-pulsatile kardiopulmonary bypass tecnique on cerebral per-
fusion; by using the serum biochemical markers which are used in neurologi-
cal disorders such as S100B protein and the Cerebral oximetry (near infrared 
spectroscopy) for monitoring the cerebral perfusion. 
Materials and methods: 44 patients of 22 pulsatil, 22 nonpulsatil group, were 
included to the study. Two dif ferent neuropsychological tests (Standardised 
Mini Mental Test and Montreal Mini Mental Test) were applied to the patients 
preoperative and postoperatively to determine the neurocognitive dysfunc-
tions. We recorded the NIRS values and analyzed the blood S100 B levels; 
preoperative (A), on pump af ter cross clemping of aorta (B) and removal of 
cross clemp on the aorta (C), at the end of the surgery (D) and 24 hours af ter 
the surgery (E). We also analysed all the arterial blood gas sampling values 
and the hemodinamic parametres which could have impact on cerebral perfu-
sion. 
Results and discussion: The avarage of mean arterial blood pressure of the 
second values (on pump af ter cross clemping of aorta) was statistically sig-
nificantly greater (p <0.05) in the group 1, than the goup 2. We also compared 
the NIRS values which were recorded during the surgery and found that; the 
value of rSO2 rigt at the time of removal of cross clemp on the aorta while on 
pump (C), was statistically significantly greater (p <0.05) in the group 2, than 
the goup 1. The result of the comparison of the serum S100B levels is corre-
lated to rSO2 values. The values of serum S100 B measurements of C and E 
period were C statistically significantly greater (p <0.05) in the group 2, than 
the goup 1. Other than these there were no statistically significant dif ference 
about the pH, lactate, glucose, pCO2, SPO2 levels and the dermografical da-
tas in between the two groups.
Conclusion(s): According to all the evidences we found during this study, we 
can say that pulsatile perfusion may be more beneficial for cerebral perfusion 
however no distinctness were found in the neuropsychological tests. 
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still lef t and right ventricle dysfunction detected by TEE and ECMO was con-
tinuing postoperatively. On the 2nd postoperative day ECMO was successfully 
removed and at the same time cava-filter was implanted. No neurological dis-
orders were observed when sedation was stopped, patient was weaned from 
ventilator and extubated. Two days later patient was discharged from ICU. 
Discussion: Surgical embolectomy, if thrombolityc therapy is inef fective, 
is treatment of choice in hemodinamical unstable patient (1). Even though 
ECMO is frequently utilized there are not many reports about ECMO as res-
cue therapy in massive PE. 
Reference: 
1.Takahashi H, Okada K, Matsumori M, Kano H, Kitagawa A, Okita Y. 
Aggressive surgical treatment of acute pulmonary embolism with circulatory 
collapse. Ann Thorac Surg 2012; 94: 785-91.
Learning points: ECMO could be successfully used to stabilize circulation 
and improve the outcome af ter CPR because massive PE. 

07AP07-12
Finding of lef t atrial appendage (LAA) thrombus despite a 
normal preoperative transthoracic echocardiography (TTE). 
Importance of intraoperative TEE. A case report 

López Palanca S.1, Mateo Rodríguez E.2, Carmona García P.3

1Hospital General de Albacete, Dept of Anaesthesiology & Intensive Care, 
Albacete, Spain, 2Hospital General de Valencia, Dept of Anaesthesiology 
& Intensive Care, Valencia, Spain, 3Hospital Universitario La Fe, Dept of 
Anaesthesiology & Intensive Care, Valencia, Spain

Background: TTE cannot reliably exclude lef t atrial (LA) thrombi prior car-
diac surgery. LA trombi have been shown to be associated with an increased 
stroke rate. TEE has a sensitive and specificity of 100% in detection of LA and 
LAA thrombi in contrast to TTE which has limitations when assessing the pres-
ence of masses or thrombi in the lef t atrium.
Case report: We report the case of a 60-year-old woman scheduled for aortic 
and mitral replacement. Her history includes atrial fibrillation and ischemic 
stroke. Chronic anticoagulation was suspended five days before surgery and 
low molecular weight heparin began. The intraoperative TEE revealed a new 
20x30 mm diameter pedunculated mass in LAA protruding to LA. Preoperative 
TTE had been performed 2 months before, showing any mass inside. This 
made the surgeon was very cautious in the lef t atrial opening because the 
possibility of thrombus embolization.
Discussion: According to the latest guidelines, TEE should be used in all 
open heart procedures in order to:
(1) confirm and refine the preoperative diagnosis, 
(2) detect new or unsuspected pathology,
(3) adjust the anesthetic and surgical plan accordingly, and 
(4) assess the results of surgical intervention.
Our case confirms the importance of detection of new findings prior the opera-
tion which changes the surgical procedure and planning. Thrombi appear as 
echogenic mass protruding into the main cavity, and are generally broad and 
pedunculated base, they mostly are stationary. It should make us suspect its 
presence whenever there are stasis phenomena such as atrial fibrillation and 
mitral stenosis. Thrombogenic risk increases with decreasing LAA velocities: 
<20 cm/s (29%) 20-40 cm/s (10%) and >40 cm/s (1%). The flow velocities in 
LAA as may incur indication surgery ligation. The withdrawal of the antico-
agulation, can cause thrombosis in this area and therefore its substitution for 
HLMW is necessary although not always prevent from a new thrombus.
References: 
Practice Guidelines for Perioperative Transesophageal Echocardiography. 
Anesthesiology 2010; 112:1084-96
Assessment of LAA Function by Transesophageal Echocardiography. 
Implications for the Development of Thrombus. Charles Pollick et al. 
Circulation 1991;84:223-231.
Lef t atrial appendage occlusion. Alli O. et al. Heart 2015;101:834-841.
Learning points: TEE should be used in all open heart procedures.
Intraoperative TEE gives the possibility to detect new pathologies that chang-
es the surgical procedure. 

07AP07-10
Development of a cardiopulmonary bypass system with 
a drainage flow servo controlled blood pump 

Hijikata T.1, Niimi Y.1, Kamiya K.2

1Itabashi Chuo Medical Center, Dept of Anaesthesiology, Itabashi, Japan, 
2Senkou Medical Instrument, Research and Development Depar tment, 
Bunnkyouku, Japan

Background: Gross air embolism is a life-threatening complication during 
cardiopulmonary bypass (CPB). Among multiple sources of air emboli in the 
current CPB apparatus, the most common cause has been inat tention to the 
reservoir level and pumping air out of empty venous reservoir. Although use 
of low level alarm and automatic pump shut-of f mode was recommended 
in Japan, cessation of pump flow itself may provide a life-threatening con-
dition. We developed a newly conceived CPB pump system with drainage 
flow servo-controlled blood pump. We compared pump performance against 
sudden reduced venous drainage of the servo-controlled pump system with 
conventional CPB system by using a mock circuit made with standard CPB 
component.
Methods: A transit time ultrasonic flow meter was at tached to the drainage 
line of the mock circuit in the conventional CPB system, in which drainage flow 
data was digitalized and used for servo regulation of blood pump. A low-level 
sensor was at tached to the hard-shell reservoir and blood pump was set to 
stop at the level of below 200 ml. Trials of drainage flow reduction by 50 % and 
75% were conducted at dif ferent flow rate (4L/min; 6L/min) and reservoir level 
(300mL; 400mL). Air bubble in the arterial line was monitored by air bubble 
detector. 
Results: When drainage flow was reduced by 50% at flow rate of 4 and 6 L/
min, the time to pump stop in the conventional CPB system were 3.6 and 3.5 
sec with the reservoir level of 300mL, and 5.2 and 4.4 sec with 400mL. When 
reduced by 75% at 4 and 6 L/min, the time to pump stop were 3.0 and 2.4 
sec with 300mL, and 4.6 and 2.8 sec with 400mL. In the servo controlled CPB 
system, systemic pump flow could be reduced immediately to the same as 
the drainage flow. As a result, blood pump did not stop in any condition and 
reservoir level was kept constant. Air bubble was not detected at all in the 
arterial line of servo-controlled pump system. 
Conclusion: Our in vitro evaluation demonstrated the superior performance 
of drainage flow servo- controlled pump system with its ability of avoiding 
pump-shut of f and preventing air embolism in comparison with a low-level 
alarm system. Servo-controlled pump system may improve safety of CPB 
management by increasing response time of surgical team in face of a sud-
den reduced venous drainage situation. 

07AP07-11
Successful surgical treatment of massive pulmonary embolism 
after prolonged resuscitation and extracorporeal membrane 
oxygenation: a case report 

Sostaric M., Pirc D., Grynyuk A.
Universit y Medical Centre Ljubljana, Dept of Anaesthesiology & Intensive 
Care, Ljubljana, Slovenia

Background: The mortality rate in massive PE is high due to the right ven-
tricular failure and hemodynamic deterioration which could resume to cardiac 
arrest. We report a successful use of V-A ECMO for hemodynamic stabiliza-
tion before surgical treatment of the patient with massive PE af ter prolonged 
resuscitation. 
Case report: 44 years old man was admit ted at the emergency unit af ter 
collapse. Af ter admission CPR was initiated as cardiac arrest occurred. 
Circulation was restored but during the diagnostic procedure the cardiac ar-
rest with pulses electrical activity ensued again. CPR was continued for 40 
minutes. TTE showed severe right ventricular dilatation and massive PE was 
suspected. Patient was intubated on infusion of norepinephrine, dobutamine 
and epinephrine in cardiogenic shock with severe hypotension and acidosis. 
V-A ECMO was percutanesously established to stabilize circulation. The ultra-
sound of lower limb revealed thrombosis of lef t femoral vein. The diagnosis of 
massive PE of both right and lef t pulmonary arteries was confirmed by CT and 
50 mg of Actilyse was administered. On ECMO the patient’s circulations was 
stabilized, but still right ventricular failure was detected by TTE. The decision 
for surgical pulmonary embolectomy was brought. Operation was performed 
with median sternotomy, TEE monitoring and CPB with aortic cross-clamp. 
Clots were extracted under direct vision. When weaned from CPB there was 
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07AP08-1
Impact of thoracic endovascular aortic repair (TEVAR) on renal 
function 

Tsakiliotis S., Tsaousi G., Pourzitaki C., Vasilakos D.
Aristotle Universit y of Thessaloniki, Dept of Anaesthesiology, Thessaloniki, 
Greece

Background and Goal of Study: Thoracic endovascular aortic repair (TEVAR) 
has emerged as an at tractive alternative for patients who are not considered 
as the ideal candidates for conventional surgery of diverse aortic patholo-
gies. As the applicability of TEVAR is increasing, the need for risk stratifica-
tion to predict a possible adverse ef fect on vital functions is of paramount 
importance. We sought to validate the application of TEVAR procedures on 
the basis of renal function adequacy. 
Materials and methods: Following our institutional review board approval, 
a cohort of 41 candidates (36 M /5 F, aged 68.5±10.8 years, ASA-PS 2-4) 
scheduled for elective TEVAR procedure of the descending thoracic aorta, 
were prospectively enrolled in this study. For renal function assessment, 
serum creatinine (SCr), serum urea and estimated glomerular filtration rate 
(eGFR) upon admission (baseline) and hospital discharge were recorded. At 
the same time points serum lactate concentration was also determined as 
an index of lactate disposal from kidneys. Demographics, comorbidities and 
surgical charasteristics were also evaluated as potential contributors to renal 
function alterations. For statistical analysis Wilcoxon signed-rank and Fisher 
exact test were used.
Results and discussion: SCr (mg/dL), eGFR (ml/min/1.73m2) and lactate 
(mmol/L) declined significantly from baseline to hospital discharge (1.2 ±0.8 
to 1.29±0.8, p=0.000; 82.6±30 to 70±24, p=0.000;.and 1.5±0.9 to 1.8±1.2, 
p=0.042, respectively), while urea levels remained stable (41±15 to 43±14 
mg/dL, p=0.121). Treatment with statins and single-endograf t application 
af fected eGFR in a favourable manner (p=0.000 for both). Subsets with fair 
eGFR (<60 ml/min/1.73m2) upon admission (20%; n=8) were involved in the 
subgroup of patients with fair eGFR upon hospital discharge (37.5%; n=15) in 
an important manner (p=0.000). Demographics, comorbidities and duration 
of surgical procedure had no significant impact on renal function adequacy. 
Conclusion(s): Albeit TEVAR procedures promote a notable decline in SCr 
and eGFR in the early postoperative period, this remains within normal or near 
normal range and is of limited clinical importance. Preoperative renal function 
insuf ficiency seems to predispose to this renal function deterioration, while 
preoperative statins medication and single-endograf t application exert a ben-
eficial ef fect on renal function preservation. 

07AP08-2
Predictors of postoperative cardiac events af ter open surgical 
repair of abdominal aortic aneurysms 

Alonso Morenza A.1, Sarrais Polo C.1, Sánchez Palomo J.J.1, 
Hernández Mateo M.2, Martínez López I.2, Aguilar Lloret C.1

1H. U. Clinico San Carlos, Dept of Anaesthesiology, Madrid, Spain, 2H. U. 
Clinico San Carlos, Dept of Surgery, Madrid, Spain

Background and Goal of Study: To identify predictive factors of postopera-
tive cardiac events in our population, and to establish the clinical applicability 
of preoperative cardiac screening. 
Materials and methods: Retrospective review of patients undergoing elec-
tive open surgical repair for abdominal aortic aneurysm between 2000-2014. 
Main end-point: 30-day cardiac events (angina, myocardial infarction, heart 
failure, cardiogenic shock). 
Results and discussion: 542 patients, mean age 68.5±7 years, 96.7% men, 
12.7% diabetics, 21.4% smokers. Previous ischemic heart disease was pres-
ent in 135 (24.9%), with prior coronary revascularization in 82.97.2% of pa-
tients underwent preoperative cardiac screening (stress echocardiography 
n=446, exercise treadmill n=41, resting echocardiography n=32, SPECT-
MIBI n=8), being positive in 31 (5.7%), 54.9% of them in patients without pre-
vious ischemic heart disease. Eight patients required preoperative cardiac 
revascularization.30-day mortality rate was 1.3% with only one death second-
ary to cardiac events. Postoperative cardiac events of the whole series were 
6.8%, reaching 16.1% in patients with a positive preoperative cardiac screen-
ing.Independent predictors of postoperative cardiac events were: age>65 y 
(OR 3.4; 95% CI 1.16-10.02;p=.01), aortic diameter ≥70mm (OR 2.24; 95%CI 
1.09-4.58; p=.03), diabetes (OR 2.56; 95%CI 1.11- .92; p=.03), current smok-
ers (OR 2.13; 95%CI 1.02-4.45;p=.05) and positive cardiac screening (OR 

2.82; 95%CI 1-8.21; p=.05). 
The probability of postoperative cardiac events increased as follows: pres-
ence of 1 predictor 3.95%, 
2 predictors 8.24%, 3 predictors 20.8%, 4 and 5 predictors 36.6%.
Conclusion(s): Postoperative cardiac events af ter aortic surgery are low in 
our series as well as prevalence of coronary artery disease detected by the 
screening protocol. Although risk subgroups have been identified, systematic 
cardiac screening is associated with low cardiac morbimortality rates. 
Reference: 
1. Fleisher LA, Fleischmann KE, Auerbach AD, Barnason SA, Beckman KA, 
Bozkurt B et al. 2014 ACC/AHA guideline on perioperative cardiovascular 
evaluation and management of patients undergoing noncardiac surgery: 
executive summary: a report of the American College of Cardiology/
American Heart Association Task Force on practice guidelines. J Nucl 
Cardiol. 2015 Feb;22(1):162-215. 

07AP08-3
Psychosocial risk factors and vascular surgery - do we need 
new scoring systems? 

Czobor N.R.1, Holndonner-Kirst E.1, Lex D.J.1, Merkely B.2, Gál J.1, Székely A.1

1Semmelweis Universit y, Dept of Anaesthesiology & Intensive Care, 
Budapest, Hungary, 2Semmelweis Universit y, Dept of Hear t and 
Cardiovascular Center, Budapest, Hungary

Introduction: The clinical decision making process can be facilitated using 
dif ferent risk-scoring systems. Previous studies showed, that the number of 
the risk factors of the individual patients, is not entirely correlated with the esti-
mated risk-scores of outcomes, in-hospital stays and postoperative complica-
tions. The aim of our study was to create an expanded risk-scoring system 
includingnot only clinical variables, but psychosocial factors as well. 
Methods: 104 patients, undergoing vascular surgery were examined. All pa-
tients were asked to fulfill a questionnaire measuring psychosocial risk factors, 
meanwhile, all the intraoperative and postoperative variables were registered. 
The endpoints of our study were defined as short-, and long-term outcomes, 
postoperative complications and in-hospital mortality. For statistical analysis 
we used khi-square test, Spearman correlation and logistic regression.
Results: The most commonly appearing complications were: reoperation 
(7.7%), infections (6.7%) and peripheral circulatory failure (5.8%). This lat ter 
was significantly less common in men (OR=0.088). The length of ICU and in-
hospital stays correlated with the operation and vasculatory occlusion times 
and also with the intraoperative fluid balance. We have found negative correla-
tion between the length of ICU stay and the length of a previous hospitaliza-
tion (r = -0.253). Negative emotional scales showed also negative correlation 
with the in-hospital stays (r = -0.216). Somatic pain negatively influenced life 
quality, which was followed by a longer and slower recovery time (r = 0.473). 
The incidence of postoperative complications increased significantly af ter pro-
longed operations (OR=1.009) and mechanical ventilation times (OR=1.223). 
Infections occurred more frequently af ter receiving massive blood transfusion 
intraoperatively (OR=1.421), while circulatory failure appeared increasingly in 
patients with lower educational levels (OR=0.384). 
Conclusions: The role of the proven risk-increasing clinical variables is con-
firmed. We can also conclude, that a previously suf fered hospitalization and a 
higher educational level, can lead to a strengthen health conscious behavior, 
while somatic pain causes prolonged recovery.
Reference: 
Lee DH, Buth KJ, Martin BJ, et al. Frail patients are at increased risk for 
mor talit y and prolonged institutional care af ter cardiac surgery. Circulation 
2010;121:973-8. 
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07AP08-4
Outcomes in carotid endarterectomy in a Portuguese tertiary 
care hospital 

Correia I.1, Meleiro H.1, Sousa J.2, Neves J.2, Afonso G.1

1Centro Hospitalar São João, E.P.E, Dept of Anaesthesiology, Por to, Por tugal, 
2Centro Hospitalar São João, E.P.E, Vascular Surgery Depar tment, Por to, 
Por tugal

Background and Goal of Study: Carotid endarterectomy (CEA) is the stan-
dard treatment of carotid stenosis for symptomatic and asymptomatic pa-
tients. Indications and outcomes of CEA are based in clinical multicentric tri-
als, where patients and hospitals included were highly selected. The purpose 
of the study is to describe patient’s characteristics, anaesthesia and surgical 
techniques, including short-term outcome in our institution.
Materials and methods: A retrospective study was conducted in patients 
scheduled for CEA between October 2014-July 2015. 
Data were obtained from electronic clinical charts.
Variables included: demographic data, anaesthesia and surgical technique, 
post operative complications, hospital stay.
Exclusion criteria: simultaneous CEA and cardiac surgery.
All analysis were calculated with SPSS 20.0. P-value<0.05 was considered to 
be statistically significant.
Results and discussion: Of 104 patients, a total of 89 patients were included, 
100% ASAIII, 83% (n=74) were men, median ages of 69 [Q1 62, Q3]. 47% 
(n=42) of the patients were symptomatic. 93% (n=83) were submit ted to 
deep and superficial cervical plexus block (DSCPB) and 7% (n=6) to general 
anaesthesia. 4 patients with DSCPB were converted to general anaesthesia, 2 
for poor cooperation and 2 for changes in consciousness. 
Conventional CEA was performed in 88% of the patients (76% with patch-clo-
sure technique and 12% with direct suture). Eversion CEA was performed in 
12% of the patients. Surgery last a median of 118 minutes [Q1 87, Q3 130] and 
cross-clamp a last of 37 minutes [Q1 29; Q3 50]. In 4% carotid shunt was done.
Post operative complications: Death 2% (n=2). Neurological complications: 
stroke 4% (n=4), cranial nerve dysfunction 4% (n=4), intraoperative con-
sciousness deterioration 13% (n=12). Non-neurologic complications: hyper-
tension 38 (n=43%), myocardial infarctation 1% (n=1), pneumonia 1% (n=1), 
cervical hematoma 13% (n=12). 
Hospital stay: Intermediate Care Unit (median 1 day, [Q1 1, Q3 1], ward 2 [Q1 
1, Q3 4].
Conclusion(s): CEA was performed in accordance with international stan-
dards although a significant morbidity complicated this procedure occurred 
in our institution. A prospective study should determine risk factors of these 
complications. 

07AP08-5
The impact of intraoperative fluid management with or without 
colloids on adverse outcomes following vascular surgery 

Holndonner-Kirst E., Czobor N., Lex D.J., Gál J., Székely A.
Semmelweis Universit y, Dept of Anaesthesiology & Intensive Care, Budapest, 
Hungary

Background and Goal of the Study: The safety and ef ficacy of colloid solu-
tions have been in the focus of interest in recent years. The aim of this study 
was to evaluate the impact of intraoperative (IOP) fluid management with or 
without colloids on early postoperative (POP) outcomes following vascular 
surgery.
Materials and methods: We prospectively enrolled 104 patients undergo-
ing various vascular surgical procedures, excluding varix surgery in a tertiary 
university hospital. The database was set up for a prospective study exam-
ining frailty factors in vascular and cardiac surgical population. Anamnestic, 
intra- and postoperative clinical data were recorded, our present analysis 
was made retrospectively on these data. Primary endpoints were intra- and 
early postoperative complications, in-hospital mortality and length of ICU and 
hospital stay. Spearman correlation, Mann-Whitney U-test, linear and logistic 
regression were performed for statistical analysis.
Results and discussion: The most frequent POP complications were the 
need for reoperation (n=8; 7.7%), infection (n=7; 6.7%) and peripheral cir-
culatory failure (n=6; 5.8%). The median hospital stay was 6 days (IQR: 4-8); 
and 19 patients stayed at least one day in the ICU postoperatively. The length 
of hospital stay (corr. coef f.: 0.57 and 0.421) and ICU stay (corr. coef f.: 0.484 
and 0.428) showed significant positive correlation with the length of surgery 

and clamping time, the amount of all-type fluid, crystalloid, HES, gelatine, 
RBC infused intraoperatively, and the IOP fluid balance. Af ter comparing the 
crystalloid-only group with the group of patients also receiving colloids, sig-
nificant dif ference was found in the length of hospital and ICU stays (median 
0 vs. 0.5 and 4 vs. 8 days, respectively), the haemoglobin levels on POP day 
1 and 2 (118 vs 108 and 123 vs. 94.5 g/L, respectively), and the eGFR on POP 
day 3 (91 vs 51.8 mL/min).
Conclusion: According to the above findings, qualitatively and quantitatively 
appropriate intraoperative fluid management has substantial impact on out-
come following vascular surgery. Fluid overload and colloid solutions should 
be avoided as far as the clinical situation allows. 

07AP08-6
Propofol induces vasodilation through AMP-activated protein 
kinase activation in rat aortic smooth muscle 

Jung S.M.1, Lee K.Y.2, Choi H.C.2, Kim Y.-H.3, Han J.1, Park S.-J.1

1Yeungnam Universit y, Dept of Anaesthesiology & Pain Medicine, Daegu, 
Korea, Republic of, 2Yeungnam Universit y, Research and Development 
Depar tment, Daegu, Korea, Republic of, 3Chungnam National Universit y, 
Dept of Anaesthesiology & Pain Medicine, Daejeon, Korea, Republic of

Background and Goal of Study: AMP-activated protein kinase (AMPK) plays 
an important role in the regulation of vasomotor tone. Propofol induces vaso-
dilation and hypotension in clinical practice. We investigated whether propofol 
may exert a regulatory ef fect for vascular tone via AMPK activation and its 
underlying mechanism in vascular smooth muscle cell (VSMC).
Materials and methods: This study was approved by the Animal Care and 
Use Commit tee of Yeungnam University. AMPK and Liver kinase B1 (LKB1) 
levels using western blot analysis and myosin light-chain kinase (MLCK) and 
phosphorylated myosin light chain (p-MLC) expression using real-time poly-
merase chain reaction were measured in primary VSMCs isolated from the 
thoracic aorta of male Sprague-Dawley rats af ter propofol treatment. And then 
we observed whether pharmacological AMPK inhibition with compound C 
and genetic AMPK inhibition with siRNA transfection can reverse the ef fect of 
propofol in VSMCs. Isometric tension response in aortic rings precontracted 
with phenylephrine was measured af ter propofol and then pharmacological 
inhibitor of AMPK, compound C, in endothelium intact and denuded rat aorta. 
Results and discussion: Western blot analysis showed that propofol dose- 
and time-dependently increased phosphorylation of AMPK and its upstream 
kinase, LKB1 in VSMCs. LKB1 and AMPK activation by propofol inhibited 
MLCK and p-MLC expression in VSMCs, which were reversed with treat-
ment of pharmacological AMPK inhibitor, compound C or genetic inhibition 
of AMPK using siRNA. Isometric tension study showed that propofol-induced 
AMPK activation at tenuated phenylephrine-stimulated contraction in endothe-
lium-denuded rat aorta. 
Conclusions: These data demonstrate for the first time that propofol at tenu-
ates phenylephrine-stimulated contraction of rat aortic smooth muscle by inhi-
bition of MLC phosphorylation via activation of LKB1-AMPK in VSMCs. AMPK 
activation may be another mechanism of propofol-induced vasodilation and 
hypotension in clinical practice. 
References: 
1. Horman S, Morel N, Vertommen D, Hussain N, Neumann D, Beauloye C, 
et al. AMP-activated protein kinase phosphorylates and desensitizes smooth 
muscle myosin light chain kinase. J Biol Chem 2008; 283: 18505-12.
2. Sung JY, Choi HC. Met formin-induced AMP-activated protein kinase 
activation regulates phenylephrine-mediated contraction of rat aorta. 
Biochem Biophys Res Commun 2012; 421: 599-604. 
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07AP08-7
The effect of pulmonary static inflation with 50% Xenon on 
postoperative lung function in patients undergoing acute 
Stanford A aortic dissection surgery 

Wang X.N., Cheng W.P.
Beijing Anzhen Hospital, Dept of Anaesthesiology, Beijing, China

Background and Goal of Study: To assess the ef fects of pulmonary static 
inflation with 50% Xenon during CPB on postoperative lung function in acute 
Stanford A aortic dissection patients undergoing emergency surgery by ob-
serving the perioperative changes of indices of pulmonary function.
Materials and methods: 100 acute Stanford A aortic dissection within 2 
weeks were randomly assigned to two groups, control group (n=50): pul-
monary static inflation with 50% O2 and 50% N2,Xenon group (n=50): pulmo-
nary static inflation with 50% O2 and 50% Xenon. The pressure of pulmonary 
static inflation was maintain at 5 cmH2O in both group. Arterial blood gas 
analysis was performed af ter anesthesia induction(T0), 10min and 6 h af ter 
surgery(T1,T2) to calculate respiratory index (RI), oxygenation index (OI), dy-
namic pulmonary compliance (cdyn) and static pulmonary compliance (cst) 
respectively.
Results and discussion: Compared with the baseline (T0) in both groups, 
OI decreased and RI increased obviously. Compared with control group, the 
values of OI decreased less (18.8% vs 33.8%, p=0.021) and RI increased less 
(34.5% vs 130%, p=0.000) in Xenon group at 10 min af ter surgery(T1), there 
was no dif ference at 6 h af ter surgery(T2).
Conclusion(s): Pulmonary injury occur in acute Stanford A aortic dissection 
patients undergoing emergency surgery, pulmonary static inflation with 50% 
Xenon can improve pulmonary function in a short time af ter surgery.

07AP08-9
Postoperative delirium in vascular surgery 

Simões Ferreira V., Carvalho R., Duarte C., Fragata I.
Centro Hospitalar de Lisboa Central, Dept of Anaesthesiology, Lisboa, 
Por tugal

Background and objectives: Patients undergoing vascular surgery are 
known to be at particular risk of developing postoperative delirium (POD). The 
objectives of this study were to determine the incidence of POD and to iden-
tify specific perioperative risk factors possibly related to its development in 
patients submit ted to vascular surgery. The impact of POD in hospital length 
of stay was also evaluated.
Materials and methods: 56 patients undergoing vascular surgery were in-
cluded in this prospective observational study. The following data was col-
lected: demographics, comorbidities, premedication, type of surgery, anaes-
thetic technique, postoperative pain scores and hospital length of stay af ter 
surgery. Patients were assessed in the postoperative period for 5 days. POD 
was identified using the diagnostic criteria presented in the 5th edition of the 
Diagnostic and Statistical Manual of Mental Disorders and through application 
of the Confusion Assessment Method. Statistical analysis was performed with 
SPSS22.0 and Epi Info (significant level α=0.05).
Results and discussion: Out of 56 consecutive patients (66,43 ± 9,3 years 
old, 78,6% male), 7 (12,5%) developed POD (95% confidence interval = 
6,19-23,62). We didn’t find statistically significant associations between the 
demographics or any of the studied comorbidities and POD. As other studies 
showed, there wasn’t an established association between the type of anaes-
thesia and the development of POD. POD incidence was 7,8% in patients pre-
medicated with benzodiazepines versus 60,0% in those non premedicated (p 
= 0.011). The average length of stay in patients with POD was higher (median 
21 days) than in patients without POD (median 7 days) (p=0,037). Higher 
postoperative pain scores weren’t related to POD. 14,3% patients were admit-
ted to the intensive care unit af ter surgery. Those patients weren’t associated 
to higher rates of POD. 
Conclusion: The incidence of POD and its significant impact in hospital length 
of stay are in favour of the development of tools for its early detection and 
treatment. Avoiding the use of benzodiazepines as premedication, contrary to 
what is known, increased the risk of POD in our sample. This requires further 
studying, even though the limited number of patients evaluated needs to be 
taken into account when analysing these results. 

07AP08-10
Mortality af ter endovascular repair of abdominal aortic 
aneurysms 

Valdoleiros I.1, Reis P.1, Morgado M.2, Neto M.3, Afonso G.1, Mourão J.1

1Centro Hospitalar de São João, Dept of Anaesthesiology, Por to, Por tugal, 
2Faculdade de Medicina da Universidade do Por to, Dept of Anaesthesiology, 
Por to, Por tugal, 3Centro Hospitalar de São João, Dept of Surgery, Por to, 
Por tugal

Background and Goal of Study: The endovascular aneurysm repair (EVAR) 
of abdominal aortic aneurysms has expanded with encouraging results, con-
tributing to a change in the practice of vascular surgery and anaesthesia. 
Vascular surgery patients have many comorbidities that increase the risk of 
death af ter surgery. The aim of this study was to evaluate the incidence and 
predictors of postoperative mortality af ter EVAR.
Materials and methods: We performed a retrospective study in patients who 
were submit ted to EVAR from 2006 to 2013. We excluded patients with insuf-
ficient data available from clinical records. Patients’ demographic and periop-
erative data were collected. The outcome was in-hospital death. Descriptive 
analysis was performed and the Student-t test, Mann-Whitney U test, Fischer’s 
exact test or Chi-square test were used. Univariate analysis was done using 
logistic binary regression with calculation of an Odds Ratio (OR) and its 95% 
Confidence Interval. 
Results and discussion: A total of 98 patients were included. Incidence of 
mortality was 2%. Mortality was associated with a higher ASA classification 
(p=0.011), aneurysm diameter (p=0.048), lower preoperative haemoglobin 
(p=0.002), lower preoperative haematocrit (p=0.001), higher preoperative 
serum creatinine (p=0.032), higher preoperative serum urea (p=0.021), intra-
operative red cell transfusion (p=0.001) and postoperative acute kidney injury 
(p=0.008), defined as as a rise of 0.3 mg/dl in postoperative serum creatinine. 
Higher preoperative serum urea increased the risk of in-hospital death (OR 
1.05, p=0.022) on univariate analysis.
Conclusions: In our study, we found an incidence of 2% of in-hospital death 
af ter EVAR. The variables associated with mortality af ter EVAR were similar to 
those of open abdominal aortic repair. 

07AP08-11
Triple A Anesthesia plus rSO2 monitoring: a valid tecnique 
in patients undergoing carotid endarterectomy 

Lubrano G.1, Carbone D.1, Vigliot ti G.2

1Umber to I Hospital, Dept of Anaesthesiology & Intensive Care, Nocera 
Inferiore, Italy, 2Umber to I Hospital, Dept of Surgery, Nocera Inferiore, Italy

Background and Goal of Study: Patient’s neurological status in CEA (carotid 
endarterectomy) must be immediately recognized in order to promptly evalu-
ate if a shunt may be required.Several monitors are proposed (1,2), but the 
awake patient is bet ter monitoring(3). 
Both general anesthesia (GA) and local regional anesthesia (LRA) can be 
used (4). 
We present the preliminary results of a anesthesiological technique in this 
kind of surgery the Asleep Awake Asleep Anesthesia. (AAA Anesthesia)
Materials and methods: We have studied 45 patients. IBP, FC, Temperature, 
SPO2. ETCO2, BIS and rSO2 (INVOS©) were monitored. In all patients, we 
used the same anesthetic technique: superficial and deep block of the cervi-
cal sympathetic, general balanced anesthesia, IOT without muscle relaxants 
and af ter local anesthesia of vocal cords. To the clamping of the carotid artery 
we proceeded to intraoperative awareness of patients for the awake testing 
and evaluate in real time the neurological status. Af ter the test was again an-
esthesia depth.
Results and discussion: There was a complete relationship between the 
INVOS© track and the state of consciousness of the patient. In our initial se-
ries, we implanted a single shunt with complete recovery of neurological func-
tion of the patient .in this, the track INVOS® reported a drop in oxygenation 
returned to normal af ter shunting. Other variation of INVOS® in relation to the 
pressure curve are discussed. We did not have post-operative central or pe-
ripheral deficits. 
Conclusion(s): Preliminary results of this study show that this anesthetic 
technique protects the patients from possible neurological complications. The 
patients interviewed reported no unpleasant sensations in relation to intraop-
erative awareness. The technique requires a thorough information as well as 
a thorough psychological preparation of the patients. 
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07AP08-12
Pulmonary static inflation with 50% Xenon during 
cardiopulmonay bypass attenuated early postoperative 
inflammation in Chinese adults undergoing Stanford type-A 
acute aortic dissection surgery: a pilot study 

Jin M., Lu J., Cheng W.
Beijing AnZhen Hospital, Capital Medical Universit y, Beijing Institute of Hear t 
Lung and Blood Vessel Diseases, Dept of Anaesthesiology, Beijing, China

Background: Aortic dissection is the end stage of dif ferent pathological pro-
cesses stressing on the aortic wall, which inflammation plays an important 
role in aortic dissection. Xenon is one of noble gases and has been recog-
nized as an anesthetic which can exert neuroprotective and cardioprotective 
ef fects in dif ferent models by pre-, realtime- and post-conditioning.
Objective: To determine the ef fect of a pulmonary static inflation with 50% 
Xenon on perioperative inflammatory cytokines in patients with acute Stanford 
type-A dissection surgery. 
Materials and methods: 
Design, Setting, and Participants: A prospective signal-center clinical trial, 
recruited 100 adult patients undergoing Stanford type-A AAD surgery at an 
academic hospital in China. 100 acute Stanford type-A aortic dissection within 
2 weeks were randomly assigned to two groups, control group (n=50): pul-
monary static inflation with 50% O2 and 50% N2, Xenon group (n=50): pulmo-
nary static inflation with 50% O2 and 50% Xenon. The pressure of pulmonary 
static inflation was maintained at 5 cmH2O in both group. 
Main Outcome Measures: The serum variables including inflammatory and 
endothelial cell function were assayed. 
Results and discussion: There was significant ef fect of time and treatment-
time interaction for IL-6 (P=0.000 and p=0.000, respectively), IL-10(P=0.000 
and p=0.001, respectively), TNFα (P=0.012 and p=0.025, respectively) and 
TXB2 (P=0.000 and p=0.001, respectively). 
In first fraction (from beginning to postoperative 10 min), the value of IL-6, 
TNFα and TXB2 decreased 23.5%, 9.1% and 30.2% respectively in Xenon 
group, but the concurrent value increased 10.8%, 26.2% and 26.4% respec-
tively in control group. In first fraction, the value of IL-10 increased 28% in 
Xenon group and decreased 7.5% in control group respectively. 
In the second (from postoperative 10 min to postoperative 6h) and third frac-
tions (postoperative 6-24h), the values of IL-6, IL-10, TNFα and TXB2 changed 
quite similar in both groups. 
Perioperative serum level of PGI2 was relatively stable, with no significant dif-
ferences between the groups.
Conclusion(s): Pulmonary static inflation with 50% Xenon during cardiopul-
monay bypass could at tenuate early postoperative inflammation in Chinese 
adults undergoing Stanford Type-A Acute Aortic Dissection Surgery. 

07AP09-1
Aging significantly affects baseline cerebral oxygen 
saturation (ScO2) as measured by near-infrared spectroscopy 
(NIRS) 

Samouri G., Watremez C., Momeni M.
Cliniques Universitaires Saint Luc; Université Catholique de Louvain, Dept of 
Anaesthesiology, Brussels, Belgium

Background and Goal of Study: Studies in healthy aging population have 
shown a significant increased metabolic rate of oxygen and a concomitant 
decrease of cerebral blood flow (CBF) with aging.1 This results in decreased 
cerebral venous oxygen saturation. The decrease in CBF is predominant in 
the prefrontal cortex.1 
We hypothesize that this af fects the baseline ScO2 as measured by NIRS in 
the aging population. 
Materials and methods: This is a subanalysis of a prospective study evaluat-
ing neurologic outcome in adult patients undergoing cardiac surgery with or 
without cardiopulmonary bypass(NCT02006212). Baseline right and lef t ScO2 
are recorded at room air before the induction of anesthesia(INVOS 5100).
Mean ScO2 is calculated from these values. 
All patients had received a premedication before arrival in the operating room. 
Patients are divided into 6 groups in function of their age. A kruskal-Wallis test 
was used to compare continuous variables between the groups. A Bonferroni 
post hoc analysis was performed. Any pair test on a Mann Whitney test was 
considered significant if P <0,003. Data are expressed in median (P25 - P75). 
A linear regression analysis was used to predict mean ScO2 with the age 
(years) and the preoperative Hb concentrations (g/dL) as independent vari-
ables. Multicollinearity was tested.
Results and discussion: In total 620 patients were analyzed. Figure1 shows 
the mean ScO2 in function of the age group. 
The lef t, right and mean ScO2 were significantly dif ferent between the groups. 
As expected, the Hb concentrations of patients between 70-80 y and > 80 
y were significantly lower compared with all the other groups (P <0,003). 
However, this dif ference was not the only factor explaining the reduction in 
mean ScO2. The formula obtained by regression analysis to predict the mean 
ScO2 was: 64,517+(0,403xHb)-(0,128xAge).
Conclusion(s): The physiologic changes of aging together with the signifi-
cantly lower Hb concentrations af fect ScO2. Rather than theoretical values, 
baseline ScO2 values should be used when defining intraoperative cerebral 
oxygen desaturation in the aging population. 
Reference: 
1. Hanzhang Lu, et al. Cerebral cortex 2010

[Baseline mean ScO2 in function of age]
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07AP09-2
Comparison of cardiac output measurement using 
LiDCOrapid™ and pulmonary artery catheters in an Asian 
population 

Ohno S., Yoshikawa Y., Hirata N., Yamakage M.
Sapporo Medical Universit y, Dept of Anaesthesiology, Sapporo, Japan

Background and Goal of Study: LiDCOrapid™ is an uncalibrated device for 
calculating cardiac output (CO). The LiDCOrapid™ nomogram uses autopsy 
data of aortic volume and compliance obtained from studies conducted in 
Western countries. The accuracy of LiDCOrapid™ in an Asian population has 
not been elucidated. In the present study, we compared CO measured by 
LiDCOrapid™ (COlidco) with that measured by pulmonary artery catheters 
(COpac) in Japanese patients undergoing cardiac surgery.
Materials and methods: Af ter IRB approval in our institutional ethics com-
mit tee, 18 patients scheduled to undergo elective cardiac surgery including 
of f-pump coronary artery bypass graf ting and valve surgery were included in 
this study. COpac calculated by the conventional thermodilution technique with 
a pulmonary artery catheter and COlidco were recorded at predefined points 
during anesthesia: just af ter induction of anesthesia, median sternotomy, 
weaning from cardiopulmonary bypass in valve surgery and af ter sternal clo-
sure. Values were compared by Bland-Altman analysis. Four-quadrant plots 
and polar plot methodology were used to evaluate CO trending ability.

[Figure 1]

[Figure 2]

Results and discussion: Bland-Altman analysis revealed a mean CO bias of 
0.0005 L/min, 95% limits of agreement of ±2.09 L/min and percentage error 
of 54.0% (Figure 1). Four-quadrant plots showed an acceptable concordance 
rate of 90.9%. However, polar plots showed poor concordance with angular 
bias of 6.3°, radial limits of agreement of −39.5°~52.2° and concordance rate 
at ±30° of 80.0% (Figure 2).
Conclusion(s): The present study revealed a discrepancy in measurements 
of CO by LiDCOrapid™ and a pulmonary artery catheter in an Asian popula-
tion. To improve the accuracy of LiDCOrapid™ in Asian populations, a specific 
nomogram that is based on clinical studies in Asian patients is required. 

07AP09-3
Comparison of two continuous cardiac output monitoring 
devices (esCCO versus Volume View) in patients undergoing 
cardiac surgery 

Dache S.1, Van Rompaey N.1, Desebbe O.2, Joosten A.3, Barvais L.3, 
Van Obbergh L.3

1ULB, Dept of Anaesthesiology, Bruxelles, Belgium, 2Clinique de la 
Sauvegarde, Dept of Anaesthesiology, Lyon, France, 3ULB - Hopital Erasme, 
Dept of Anaesthesiology, Bruxelles, Belgium

Background: Several recent non-invasive cardiac output monitors are at trac-
tive with their “plug and play” approach, such as the estimated cardiac output 
monitor (esCCO™, Nihon Kohden, Tokyo, Japan). The purpose of this pilot 
study was to compare CO measured by the esCCO to the Volume view (VV) 
(Edwards Lifesciences, Irvine, USA) and to assess their trending ability in pa-
tients undergoing cardiac surgery. 
Materials and methods: Af ter IRB approval and writ ten informed consent, 
19 patients were included. Before CPB, CO was measured simultaneously 
using the esCCO and the volume view before and af ter 3 maneuvers (PLR, 
end expiratory occlusion test and a PEEP at 10 cmH2O). Five and three CO 
values for esCCO and VV respectively were averaged and compared during a 
one minute period of time before and af ter each maneuver. The precision er-
ror and its 95% Cl that corresponds to the least significant change (LSC) were 
calculated within this period of time.
The Bland-Altman analysis was used to compare bias, precision and LOA of 
both devices. Trending ability of CO changes were assessed by the coef ficient 
of determination R², and the 4 quadrant plot analysis 1.

Results and discussion: A total of 114 paired readings were collected. 
Median CO were 4.34 L/min (IR: 3.8; 5.2) & 3.78 L/min (IR: 3.5; 4.5) for esCCO 
and VV. The precision error was 1.37% (CI 95: 1.04-1.69) for the esCCO & 
2.22% (CI 95: 1.75-2.70) for the VV. The Bland and Altman analysis corrected 
for repeated measures is shown in Fig 1

[Fig 1: Bland-Altman plot of bias and precision: bias of 0.6 L/min and limits of 
agreement of ± 2.4 L/min, with a percentage error [(1.96 x SD)/mean CO of 
both methods] of 54%]

CO trending analysis is depicted in Fig 2
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Results and discussion: Bland-Altman analysis revealed a mean CO bias of 
0.0005 L/min, 95% limits of agreement of ±2.09 L/min and percentage error 
of 54.0% (Figure 1). Four-quadrant plots showed an acceptable concordance 
rate of 90.9%. However, polar plots showed poor concordance with angular 
bias of 6.3°, radial limits of agreement of −39.5°~52.2° and concordance rate 
at ±30° of 80.0% (Figure 2).
Conclusion(s): The present study revealed a discrepancy 
in measurements of CO by LiDCOrapid™ and a pulmonary 
artery catheter in an Asian population. To improve the accuracy 
of LiDCOrapid™ in Asian populations, a specific nomogram 
that is based on clinical studies in Asian patients is required. 

[Fig 2: Four quadrant concordance analysis between the percentage 
changes in CO measured by the volume view and the esCCO device]

As the precision error is excellent (the LSC <5%), the dif ferences of CO mea-
surements between both devices cannot be explained by an intrinsic variabil-
ity of each device but by dif ferent technologies to calculate CO. 
Conclusion: The esCCO monitor was not clinically acceptable and is not in-
terchangeable with the VV to monitor and track changes of CO. 

07AP09-4
Is it possible to use transpulmonary thermodilution as well 
as a pulmonary artery catheter to measure cardiac output in 
ventricular assit devices? An experimental study in porcine 
model 

Frade Mochales M.1, Barranco M.1, Morillas P.1, Pedraz Á.2, Del Cañizo J.F.2, 
Quintana-Villamandos B.1

1Hospital General Universitario Gregorio Marañón, Dept of Anaesthesiology 
& Intensive Care, Madrid, Spain, 2Hospital General Universitario Gregorio 
Marañón, Dept of Surgery, Madrid, Spain

Background and Goal of Study: Information about cardiac output is es-
sential for optimal treatment of critically ill patients requirig ventricular assist 
device (VAD). However, so far today, there has been no studies showing the 
ef fectiveness of transpulmonary thermodilution (PiCCO) in patients with VAD 
implanted. The aim of this study was to evaluate the impact of lef t ventricu-
lar assist device (VAD) on the comparison of simultaneous measurements of 
cardiac output via pulmonary arterial catheter and transpulmonary thermo-
dilution.
Materials and methods: Data were derived from 6 anesthetized and normov-
entilated minipigs. A thermodilution catheter was inserted into the pulmonary 
artery, and a PiCCO catheter into the lef t femoral artery. A VAD was then 
implanted, the inflow cannula had been connected to the apex of the lef t ven-
tricle and the out flow cannula anasthomosed to the ascending Aorta. Once 
the VAD had been implanted, measurements of cardiac output and cardiac 
index were performed with both devices. All data were expressed as mean ± 
SEM. Pearson product-moment correlation coef ficient was used to analyse 
the samples. P<0.05 was considered statistically significant.
Results and discussion: A total of 24 cardiac output measurements were 
performed. A correlation was found between cardiac index measurement via 
pulmonary arterial catheter and transpulmonary thermodilution (r = 0.802, 
P <0.001) during VAD. The cardiac index by pulmonary arterial thermodilu-
tion was 3,57±0,33 l/min/m2 and by transpulmonary thermodilution was 
3,79±0,43 l/min/m2.
Conclusion(s): Transpulmonary thermodilution could be suitable for cardiac 
output measurement in VAD. Transpulmonary thermodilution is a less-invasive 
method than traditional pulmonary arterial thermodilution 

07AP09-5
Measurement of cardiac output in coronary artery bypass 
graf ting FloTrac/VigileoTM vs Aortic Doppler 

Carramiñana Domínguez A., Ibáñez Esteve C., Rodríguez Núñez M., 
Ródenas Gómez F., Jiménez Capel Y., Canet Capeta J.
Hospital Universitari Germans Trias i Pujol, Dept of Anaesthesiology & 
Intensive Care, Badalona, Spain

Background and Goal of Study: Intraoperative hemodynamic optimization 
based on cardiac output (CO) monitoring may improve outcome of high-risk 
patients undergoing major surgery. The FloTrac/VigileoTM (FTV) is a device 
that allows continuous CO determination and that has gained popularity in 
the last few years for monitoring high-risk patients in the intraoperative set ting. 
The fact that it doesn’t requires previous calibration can be an advantage but 
previous studies showed that it may be a drawback in some clinical set tings. 
The goal of this study was to evaluate the agreement between CO measured 
by FTV system (COFT) and CO measured by aortic Doppler flow (COAD) using 
transesophageal echocardiography (TEE) in patients undergoing coronary 
artery bypass graf ting.
Materials and methods: 30 patients were enrolled. Exclusion criteria were: 
cardiac rhythm disturbances, aortic valve disease, known subclavian artery 
stenosis or contraindication for TEE use. CO measurements were simultane-
ously collected at dif ferent times of surgery. Bland-Altman analysis was used 
to compare COFT (sof tware 4.0) with COAD measurements. 
Results and discussion: A total of 190 pairs of CO measures were analysed. 
Bias was -0,47 litre min-1,(95% IC ±2,03) precision was 0,87 ± 0,73 litre min-1 
and percentage of error was 48%. 
Conclusion(s): Despite the upgraded algorithm, the CO measured by the 
FTV device still showed a high percentage of error compared with CO mea-
sured by aortic Doppler flow using TEE in patients undergoing coronary ar-
tery bypass graf ting. 

07AP09-6
Multichannel near-infrared spectroscopy monitoring during 
cardiac surgery 

Basciani R.1, Erdoes G.1, Eberle B.1, Stucki M.1, Carrel T.2, Rummel C.3

1Universit y Hospital Bern, Dept of Anaesthesiology & Pain Medicine, Bern, 
Switzerland, 2Universit y Hospital Bern, Depar tment of Cardiac Surgery, 
Bern, Switzerland, 3Universit y Hospital Bern, Suppor t Center for Advanced 
Neuroimaging (SCAN), Universit y Institute for Diagnostic and Interventional 
Neuroradiology, Bern, Switzerland

Background and Goal of Study: Near-infrared spectroscopy (NIRS) monitor-
ing of frontal cerebral tissue oxygen saturation is a useful monitoring tool for 
cardiac surgery. Restricted spatial resolution however is a major limitation of 
commercially available two-channel NIRS devices. Aim of the study was to 
show feasibility of multichannel NIRS measurements in the cardiac operation 
room.
Patients and methods: With IRB approval, 16 pairs of transmit ters and receiv-
ers were mounted in a whole-head fiber holder of the FOIRE-3000 CW-NIRS 
system (Shimadzu, Japan), using an optode montage with 21 channels at 
30mm source-detector (SD) separation and 38 channels at 42mm SD separa-
tion, allowing to cover parts of the middle and anterior cerebral artery ter-
ritories. Measurements were continuously displayed on a computer screen 
and stored electronically. Af ter surgery, temporo-spatial maps and animated 
topographical video sequences were generated.
Results and discussion: Multichannel-NIRS readings (record time 100 to 180 
minutes) of four patients (coronary artery bypass graf ting, n=2; aortic valve 
replacement, n=1; hemiarch replacement, n=1) were technically unevent ful. 
Movement artefacts could easily be identified. Cerebral deoxygenation was 
reliably detected in all channels for events with global compromise of cerebral 
perfusion (e.g.; haemodilution, hypothermic circulatory arrest). One episode 
of focal hypoperfusion with right-sided focal cortical deoxygenation during 
hypothermic antegrade cerebral perfusion was missed by the classical frontal 
channels, was however readily detected by ipsilateral temporal channels of 
the multichannel NIRS system. Beside light and rapidly reversible cutaneous 
impressions, no adverse events were monitored.
Conclusion: Multichannel NIRS monitoring of cerebral oxygen saturation 
in the cardiac theatre is feasible. Signal quality is stable. Artefacts are eas-
ily identified. Focal events are potentially missed by classical bifrontal NIRS 
channels, however readily detected by the multichannel system. Cerebral 
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oxygen saturation can be continuously displayed as a topographical cortical 
map on a screen, allowing for rapid recognition of temporo-spatial deoxygen-
ation during surgery. Further studies are needed to assess diagnostic accu-
racy of multichannel NIRS monitoring during cardiac surgery.
Reference: 
1. Monitoring cerebral oxygenation during balloon occlusion with 
multichannel NIRS. Journal of Cerebral Blood Flow & Metabolism 
2013;(Dec):1-10. 

07AP09-7
Peripheral four-wavelength near-infrared spectroscopy 
measurement: a comparison between EQUANOX and O3 
in cardiac surgery 

Ferraris A., Jacquet-Lagrèze M., Fellahi J.-L.
Hopital Cardiologique Louis Pradel, Dept of Anaesthesiology & Intensive 
Care, Lyon, France

Background and Goal of Study: Near-infrared spectroscopy (NIRS) is a con-
tinuous and non-invasive technology that measures regional tissue oxygen 
saturation (rSO2). Whatever the anatomical site of measurement, a normal 
value of rSO2 would suggest a good adequacy between oxygen supply and 
consumption at the regional level. Beside the trend ability of previous 2 or 
3-wavelength devices, a new 4-wavelength generation of NIRS monitors which 
could reliably assess real-time absolute values of rSO2 is now available. We 
aimed to compare peripheral absolute rSO2 values given by the 4-wavelength 
EQUANOX device 7600 (Nonin Medical, Plymouth, Mn) and the new O3 de-
vice (Masimo, Irvine, CA) during conventional cardiac surgery.
Materials and methods: Af ter institutional approval was obtained from the 
local Ethical Commit tee (Ref. QH 10/2015), we prospectively included 20 cau-
casian adult patients scheduled for conventional elective cardiac surgery with 
cardiopulmonary bypass over a 4-month period in the Teaching University 
Hospital Louis Pradel (Lyon, France). For each patient, 2 NIRS sensors 
(EQUANOX Advance 8004CA and O3 Sensor MasimoSET) were placed over 
the medial part of the skeletal muscle of the right forearm. Thir teen couples 
of measurements were performed at predefined intraoperative time points. 
Variables are expressed as median (95% confidence interval). The correlation 
between absolute values of rSO2 was determined by the Spearman correla-
tion coef ficient rho. Bland-Altman analysis was used to assess the bias and 
limits of agreement. P<0.05 was considered statistically significant.
Results: We compared 260 couples of absolute intraoperative rSO2 values. 
No significant dif ference was found between both monitors: EQUANOX 
rSO2 60% (57-62) vs. O3 rSO2 62% (61-64), P=0.103. A significant correla-
tion was evidenced between EQUANOX rSO2 and O3 rSO2 absolute values: 
rho=0.758 (0.701-0.806), P<0.0001. Bias was 4.0% and limits of agreement 
were ± 26.3%.
Conclusion: While absolute values of rSO2 given by both devices were equiv-
alent and well correlated, the clinical agreement is probably not acceptable, 
meaning that EQUANOX and O3 are not interchangeable in routine practice.

[Bland-Altman analysis for repeated measurements]

07AP09-8
Haemodynamic monitoring with ECOM in elective off-pump 
coronary artery bypass graf ting: a case-control study 

Leclercq T., Schulz T., Meyer A., Lilot M., Fellahi J.-L.
Hospital Louis Pradel, Dept of Anaesthesiology & Intensive Care, Lyon, 
France

Background and Goal of Study: Perioperative haemodynamic optimization 
decreases morbidity and hospital length of stay following cardiac surgery. 
Of f-pump coronary artery bypass graf ting (OPCAB) is a simplified procedure 
which could accelerate postoperative recovery and limit admission to the in-
tensive care unit (ICU). The Endotracheal Cardiac Output Monitor (ECOM) 
provides continuous cardiac output measurement via endotracheal bioimped-
ance in conjunction with an arterial catheter. 
We aimed to demonstrate that ECOM could improve haemodynamic manage-
ment and shorten recovery following OPCAB surgery.
Materials and methods: We prospectively included 20 consecutive adult pa-
tients scheduled for elective OPCAB in the Teaching University Hospital Louis 
Pradel (Lyon, France) and receiving hemodynamic monitoring with ECOM 
(ECOM group). These patients were compared to a retrospective cohort of 42 
adult patients scheduled for elective OPCAB and not receiving hemodynamic 
monitoring with ECOM (Control group). 
The primary endpoint was the rate of postoperative admission to the ICU. 
Secondary outcomes included the time to extubation, the length of stay in 
ICU, vasopressor requirements, and postoperative measurements of serum 
troponin and lactate concentration. We also assessed the feasibility of ECOM 
monitoring in that set ting. 
Results and discussion: The rate of postoperative admission to the ICU 
was 38/42 (90%) in the Control group vs. 11/20 (55%) in the ECOM group, 
P=0.008 (Table 1). None unexpected admission for hemodynamic instability 
was observed in the ECOM group vs. 12 in the Control group. All secondary 
outcomes are reported in Table 1. On a scale ranging from 0 to 5, the easiness 
of ECOM use and the degree of physicians’ satisfaction were 4.30 ± 1.17 and 
3.45 ± 0.68, respectively.

 Control (n=42) ECOM (n=20) P value

Admission to the ICU 38 11 0.008

Expected 24 10  

Unexpected 14 1  

Extubation time (h) 4 [0-696] 2 [0-7] <0.001

Length of stay in ICU (days) 1.0 [0 - 29] 0.5 [0 - 10] 0.002

Vasopressor requirement 27 19 0.012

Troponin at admission (ng/ml) 944 [265-1518] 546 [0-275] 0.028

Lactate at H6 (mmol/l) 2.0 ± 0.6 1.5 ± 0.4 0.043

[Table 1: Outcomes]

Conclusion: The systematic use of ECOM in OPCAB surgery is associated 
with a significant reduction in the rate of admission to the ICU and lower time 
to extubation and length of stay, suggesting an increase in haemodynamic 
optimization. 

07AP09-9
Non-invasive cerebral oxygenation might reflect global 
perfusion and hemodynamic conditions 

Costa D.1, Boa A.2, Coimbra L.1

1Centro Hospitalar Vila Nova de Gaia/Espinho, Dept of Anaesthesiology, 
Vila Nova de Gaia, Por tugal, 2Centro Hospitalar Vila Nova de Gaia, Dept of 
Anaesthesiology, Vila Nova de Gaia, Por tugal

Background: Transcatheter aortic valve implantation emerged as minimally 
invasive treatment for aortic stenosis in high surgical risk patients. Near-
infrared spectroscopy is used for noninvasive monitoring of cerebral oxygen-
ation and may reflect global perfusion and hemodynamic conditions in critical 
patients.1

Case report: 68 years old woman, medical past of valvular aorta stenosis, 
poor ventricular function and renal chronic disease was admit ted at intensive 
care with cardiogenic shock. Patient transesophageal echocardiography con-
firmed progression of the aorta stenosis (LV/AO gradient 79/49), LVEF 23% 
and thrombus on lef t ventricle. Aortic valve replacement was proposed but 
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due to EUROSCORE II 34 was refused. Patient was submit ted to life-saving 
percutaneous aortic balloon valvuloplasty, despite contraindications. Owing 
to the improvement on hemodynamics and echocardiographic (LV/AO gradi-
ent 40/13) it was decided to proceed urgently to TAVI with a filter in aortic arch 
and transesophageal echocardiography. Intervention was performed under 
general anesthesia with traqueal intubation. Monitoring was held with ASA 
standard, invasive arterial pressure, BIS® and bihemispherical NIRS (INVOS®). 
Initial NIRS (lef t/right hemisphere) was 15/14, blood pressure 112/72mmHg 
and saturation 95%. In order to achieve the endpoint of 60% on cerebral oxim-
etry, regardless hemodynamic and respiratory values, vasopressor/inotropic 
was started and adjustments on ventilator parameters were made. During the 
implantation of valve Edwards Sapiens 3® 26mm, hemodynamic stability was 
reported with surprisingly good recover af ter rapid ventricular pacing and a 
remarkable enhancement of more than 250% of the baseline of NIRS. At dis-
charge 11 days af ter, patient was on class I/IV NYHA without major neurologic 
deficits.
Discussion: Tissue hypoxia occurs frequently in the perioperative set ting.
Therapy to optimize oxygenation should be directed to specific goals. 
Reference: 
1. Paarmanna H. et al. Noninvasive cerebral oxygenation reflects mixed 
venous oxygen saturation during the varying haemodynamic conditions 
in patients undergoing transapical transcatheter aortic valve implantation. 
Interact CardioVasc Thorac Surg 14 (2012) 268-272
Learning points: NIRS provides real-time information about regional cerebral 
oxygenation and it enables monitoring of therapeutic interventions. Regional 
saturation of O2 can reflect the cardiopulmonary function despite cerebral au-
toregulation mechanisms. 

07AP09-10
Postoperative annular dynamics assessed with RT3D-
Transesophageal Echocardiography af ter mitral valve repair: 
comparison between two semi-rigid mitral annuloplasty 
devices 

Bauters A.1, Bouchez S.1, Bové T.2, Wouters P.1, De Hert S.1

1UZ Gent, Dept of Anaesthesiology, Gent, Belgium, 2UZ Gent, Dept of Cardiac 
Surgery, Gent, Belgium

Objective: To study the ef fect of annuloplasty ring type on mitral annular dy-
namics af ter mitral valve repair.
Methods: Two semi-rigid ring devices (CE-PHYSIO II and Sorin-MEMO 3D) 
were randomly assigned to 22 patients for mitral valve repair of degenerative 
or functional mitral insuf ficiency. The median ring size was 34 for PHYSIO II 
and 32 for MEMO 3D (p=0.19) in degenerative (10 versus 7 pts) and functional 
(1 versus 4 pts)mitral valve disease (p=0.13). Mitral annular dynamics were 
assessed intra-operatively with transesophageal 3D-echocardiography.
Results: Mitral valve repair was ef fective with reduction of MI grade 3 to grade 
0-1 in all patients, regardless of the used ring. Mean mitral gradients af ter re-
pair were comparable (PHYSIO II: 4.06 ± 1.52 versus MEMO 3D: 3.40 ± 0.84 
mmHg, p=0.22). The annular dimensions were larger both at end-systole and 
end-diastole in the PHYSIO II group, resulting in a larger annular orifice area 
(end-systole: 598 ± 104 mm² for PHYSIO II versus 488 ± 105 mm² for MEMO 
3D, p=0.03, and end-diastole: 623 ± 113 mm² for PHYSIO II versus 512 ± 109 
mm² for MEMO 3D, p<0.01). The annular height-to-commissural width ratio 
was higher for PHYSIO II at end-systole (p<0.01) and end-diastole (p<0.01). 
The diastolic-to-systolic annular change was only significantly dif ferent for the 
antero-posterior reduction rate af ter use of MEMO 3D (3.6 ± 2.1 % versus 1.5 
± 0.8 %, p=0.03). 
Conclusion: The design of the PHYSIO II ring allows better restoration of 
the saddle-shape of the mitral annulus, while of fering a larger ef fective orifice 
area. Conversely, the MEMO 3D device seems to preserve more the antero-
posterior motion dynamics. However, it remains questionable whether these 
intrinsic dif ferences are relevant for long-term mitral repair durability. 

07AP09-11
3D transesophageal echocardiography as diagnostic tool 
in mechanical mitral valve prosthesis dysfunction during 
the intraoperative period 

Miralles Bagán J., Cegarra-Sanmartín V., Maestre Hit tinger M.L., Paniagua 
Iglesias P., Díaz Jover R., Galán Serrano J.
Hospital Sant Pau Barcelona, Dept of Anaesthesiology, Barcelona, Spain

Background: Intraoperative use of echocardiography can of ten dramatically 
influence a patient’s management during cardiac surgery. Transesophageal 
echocardiography (TEE) is a valuable adjunct in the intraoperative assess-
ment of heart valve surgery for adults patients without contraindications, and 
should be used in all valvular procedures to confirm the normal valve motion, 
proper seating of the prosthesis within the native valve annulus, and normal 
blood flow pattern through the valve1. 
Three-dimensional transesophageal echocardiography (3D TEE) has made 
it possible to obtain images in real time, without the need for of f-line recon-
struction2 and has become an essential tool for intraoperative assessment in 
cardiac surgery.
Case report: We present a case of a 62 years- old man who received mi-
tral mechanical valve replacement with a On-X 25 mm valve placed on anti-
anatomic position because a severe mitral insuf ficiency . In 2005 he had an 
acute miocardial infarction complicated with a septal ventricular rupture, and 
underwent closure with two amplatzers. 
Af ter mechanical valve implantation and during weaning from cardiopulmo-
nay bypass (CPB) the two-dimensional (2D) TEE showed a mild transvalvular 
mitral insuf ficiency with apparently correct movement of the two valve hemi-
discs, but the 3D images shown an incomplete closure of the inferior hemi-
disc in systole due to an interposition of a ventricular amplatzer between the 
inferior hemi-disc and the closure plane of the valve. 
The problem could be solved by re-entry in CPB and rotation of the valve to 
an anatomic position.
Discussion: This case is an example that we ought to be at tentive to the pos-
sibility of an early valve malfunction and be able to recognize this potential 
life-threatening complication by echocardiography. 3D TEE is an essential tool 
for the assessment of the dysfunction of a prothesic valve, and can make an 
estructural diagnosis with more precision than 2D images. Anesthesiologist 
should integrate this new skills in their current practice during the TEE exam in 
the context of cardiac surgery. 
References: 
1. Albert, C. (2008). A practical approach to Transesophageal 
Echocardiography. Philadelphia, PA: Lippincott Williams & Wilkins.
2. Solis, J. Three-Dimensional Echocardiography. New Possibilities in Mitral 
Valve Assessment. Rev Esp Cardiol. 2009;62:188-98.
Learning points: 3D images improves the quality of the 2D TEE exam and 
should be considered in all heart valve procedures. 

07AP09-12
Pacing and electromyography: influence in bispectral index 

Conde R.1, Ramos C.2, Fragata I.2

1Centro de Hospitalar de Trás-os-Montes e Alto Douro, Dept of 
Anaesthesiology & Pain Medicine, Vila Real, Por tugal, 2Centro Hospitalar de 
Lisboa Central, Dept of Anaesthesiology, Lisboa, Por tugal

Background: Anesthetic depth monitoring is increasingly used nowadays has 
a mean to reduce awareness, an event frequently described in patients who 
undergo cardiac surgery. Nonetheless several caveats have been described, 
which must be considered when relying on processed EEG monitors.
Case report: Male, 82 year old patient, scheduled to mitral valve replacement 
and tricuspid annuloplasty. Implanted pacemaker (PM) (VVI).Intraoperative 
monitoring included processed EEG (BIS, Medtronic), with the goal set in 
maintaining values between 40-60. Transcutaneous pacing eletrodes placed 
pre-operatively, set to fixed rate (180 bpm) during aortic clamping in order to 
avoid transvenous pace response to sensing. During the procedure noted 
notably fixed high values in electromyography (EMG) bar, irrespective of neu-
romuscular relaxant administration. Anesthesia maintenance relied on clinical 
evaluation throughout the procedure, though BIS values maintained stable 
and consistent with adequate depth. Electromiography signal turned consis-
tent with clinical evaluation af ter deactivation of external pace generator.
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[BIS3]

Of ter the procedure definitive PM interrogated and reprogrammed. Surgical 
procedure occurred without complications.
Discussion: Described advantages of Bispectral index in cardiac surgery 
include potentially reducing the incidence of awareness and more appropri-
ate anesthetic dosing, potentially improving recovery times and preventing 
anesthetic overdose and reducing hemodynamic instability (1). Though, po-
tential inter ference from multiple sources have been described and include 
anesthetic agents, clinical conditions, abnormal EEG patterns, neuromuscular 
blocking agents and electrical inter ference. Regarding the last one, atrial pac-
ing is said to lead to an increase of BIS value reading(2). We observed an 
apparent inter ference with electromyography recording,that didn’t seemed to 
modify BIS value, which remained stable.
References: 
1. Barry A. et al. Anesth Analg 2015;120:749-769;
2. Anesth Analg 2005; 101:765-773.
Learning points: Processed EEG is important monitoring tool. However limi-
tations and potencial confounders must be kept in mind, and never substitute 
clinical judgement. 

07AP10-1
Reduced length of hospital stay for mini-invasive aortic valve 
replacements af ter implementation of an enhanced recovery 
af ter surgery pathway: preliminary results 

Zaouter C.1, Oses P.2, Labrousse L.2, Remy A.1, Duchateau J.3, Ouattara A.1

1CHU de Bordeaux - Hôpital Haut Lévêque, Dept of Anaesthesiology & 
Intensive Care, Bordeaux, France, 2CHU de Bordeaux - Hôpital Haut Lévêque, 
Dept of Cardiovascular Surgery, Bordeaux, France, 3CHU de Bordeaux - 
Hôpital Haut Lévêque, Dept of Cardiology, Bordeaux, France

Background and Goal of Study: There is presently a warm enthusiasm for 
enhanced recovery af ter surgery (ERAS) program. A recent review indicates 
that length of hospital stay and postoperative complication could be reduced 
by 30 and 50%, respectively1. However, most of the studies analyzed encom-
passed solely colorectal and orthopedic surgeries. Only one retrospective 
ERAS program has been described for mini-invasive cardiac surgery2. Thus, 
in an ef fort to provide more evidence to the literature we have investigated 
prospectively the feasibility and clinical ef fectiveness of a dedicated ERAS 
program for mini-invasive Aortic Valve Replacements (AVR). 
Materials and methods: Data were collected prospectively from consecutive 
patients scheduled for an AVR via a ministernotomy during 2 time periods, 
before (PRE-AVRERAS group) and af ter application of a dedicated ERAS path-
way specifically designed for this mini-invasive cardiac procedure (AVRERAS 
group). Table 1 illustrates this ERAS protocol.

[Table1. ERAS program for mini-invasive Aor tic Valve Surgery]

Postoperative morphine consumption, postoperative data of interest, postop-
erative infection rates, hospital readmission rates were collected. 
Results and discussion: There were 22 patients in the PRE-AVRERAS group 
and 14 in the AVRERAS group. The median length of hospital stays were 10 
and 7.5 days in the PRE-AVRERAS group and in the AVRERAS group, respec-
tively (P = 0.05). The results of postoperative interest are described in table 1.
 

Postoperative data of interest
PRE-AVRERAS 

(n=22)
AVRERAS 

(n=14)
P-

Value
Postoperative morphine consumption 8±10 3±3 0.079
Mobilization on a chair on the day of the surgery; n(%) 0(0) 11(79) <0.001
Nutrition on the day of the surgery; n(%) 0(0) 10(71) <0.001
Transurethral catheter removal on the morning after surgery; 
n(%)

1(4.5) 9(64) <0.001

Overall infections during the hospitalization; n(%) 8(36) 1(7) 0.062
Hospital readmission for cardiac reasons; n(%) 2(9) 0(0) 0.511

[Postoperative data of interest]

An ERAS pathway envisioned for mini-invasive AVR seems feasible and as-
sociated with a shorter length of hospital stay. 
Conclusion: Our study indicates that an ERAS pathway could be implement-
ed with interesting results when a mini-invasive AVR is planned.
References: 
1. Varandhan clin nut 2010
2. Zaouter JCVA 2015 

07AP10-2
Robotic propofol sedation integrating a decision support 
system specifically designed for patients undergoing a 
transcatheter aortic valve implantation 

Mion S.1, Zaouter C.1, Leroux L.2, Remy A.1, Hemmerling T.3, Ouattara A.1

1CHU de Bordeaux - Hôpital Haut Lévêque, Dept of Anaesthesiology & 
Intensive Care, Bordeaux, France, 2CHU de Bordeaux - Hôpital Haut Lévêque, 
Cardiology, Bordeaux, France, 3McGill Universit y Health Centre, Dept of 
Anaesthesiology, Montréal, Canada

Background and Goal of Study: Closed-loop systems for propofol have 
been demonstrated to be safe and reliable for general anesthesia1. No study 
has been conducted using a closed-loop system specifically designed for se-
dation in patients undergoing a transcatheter aortic valve implantation (TAVI). 
We developed an automatic anesthesia sedation system that allows closed-
loop delivery of propofol for sedation. The device also integrates a decision 
support system that indicates respiratory and hemodynamic events via audio-
visual alarms that provides clinical suggestions and treatment options. 
The objective was the feasibility of closed-loop sedation defined as successful 
robotic sedation without manual override.
Materials and methods: Af ter ethics approval, 20 consecutive patients 
scheduled for TAVI were enrolled. Propofol was administered using closed-
loop feedback control. Secondary qualitative observations were clinical per-
formances. The clinical performance of hypnosis control was the ef ficacy to 
maintain a bispectral index of 65. 
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To evaluate the hypnosis performance, the BIS values were stratified into four 
categories: ‘excellent’, ‘very good’, ‘good’, and ‘inadequate’ hypnosis con-
trol defined as BIS values within 10%, ranging from 11 to 20%, ranging from 
21 to 30% or above 30% of the target value, respectively. Respiratory and 
hemodynamic events were also collected. Respiratory events were defined 
as SpO2<92% and/or respiratory rate <8/min. Hemodynamic events were 
defined as mean arterial pressure <60 mmHg and/or heart rate <40 bpm. 
Results and discussion: Robotic sedation was successful in 19 patients, 
which is equivalent to 95% (99% CI: 68% to 100%) of the patients undergoing 
TAVI. One patient was excluded from the final analysis because of a conver-
sion to general anesthesia secondary to a cardiac arrest caused by a peri-
cardial tamponade. The secondary observations revealed that the clinical 
performance of hypnosis allowed an ‘excellent’ to ‘good’ control during 71% 
(99% CI: 58% to 82%) of the sedation time. Table 1 depicts the respiratory and 
hemodynamic events.

Type of event Respiratory Hemodynamic

Number of patients presenting the event; n(%) 15(79) 6(31)

Number of events per hour 4 2

[Table 1]

Conclusion: The automated closed-loop sedation system tested could be 
used successfully and safely for patient undergoing TAVI. The results showed 
satisfactory clinical performance of sedation control.
Reference: 
1. Zaouter A&A in press 

07AP10-3
Transcatheter aortic valve implantation: does general 
anesthesia reduce the incidence of postprocedural aortic 
regurgitation compared to sedation? 

Zaouter C.1, Leroux L.2, Labrousse L.3, Bonnet G.4, Lafit te S.4, 
Ouattara A.1

1CHU de Bordeaux - Hôpital Haut Lévêque, Dept of Anaesthesiology 
& Intensive Care, Bordeaux, France, 2CHU de Bordeaux - Hôpital Haut 
Lévêque, Cardiology and Interventional Cardiology, Pessac, France, 3CHU de 
Bordeaux - Hôpital Haut Lévêque, Dept of Cardiovascular Surgery, Bordeaux, 
France, 4CHU de Bordeaux - Hôpital Haut Lévêque, Cardiology, Bordeaux, 
France

Background and Goal of Study: Transcatheter aortic valve implantation 
(TAVI) is a valid option for patients with severe aortic stenosis judged to be 
at a high surgical risk. There is still no agreement regarding the appropri-
ate type of anaesthesia. If sedation presents several advantages, it has been 
suggested that general anesthesia lead to less paravalvular leaks (PVL) prob-
ably because of the transesophageal echocardiography (TEE) guidance1. 
The objective of this observational trial was to compare the incidence of PVL 
between patients receiving sedation (TAVI-S) and patients receiving general 
anesthesia (TAVI-GA). We hypothesized that in an experienced centre TAVI-GA 
does not reduce the incidence of moderate to severe PVL.
Materials and methods: Af ter obtaining ethics commit tee approval, patient’s 
characteristics, the incidence and grade of PVL were collected in patients 
undergoing TAVI. Patients in the TAVI-S group received local anesthesia on 
the site of the transcatheter insertion with a continuous infusion of a sedative 
agent. The TAVI-GA group received a total intravenous anesthesia to allow the 
insertion of an endotracheal tube and a TEE probe. Af ter the valve deploy-
ment, PVL was deemed by hemodynamic and fluoroscopic measurements in 
the TAVI-S group. TEE was also used in the TAVI-GA group. A post-dilatation 
was performed when PVL was > than mild. PVL was assessed with transtho-
racic echocardiography in both groups on postoperative day 5. 
Results and discussion: TAVI-S and TAVI-GA was accomplished in 168(67.5%) 
and in 81(32.5%) patients, respectively. The two groups were similar except 
for a more frequent history of coronary artery disease (p=0.004), peripheral 
artery disease (p<0.001) and diabetes (p=0.028) in the TAVI-GA group. Table 
1 depicts the incidence and grade of PVL.

After valve deployment TAVI- S (n=165) TAVI-GA (n=78) P-Value

Absent to mild, n(%) 159(96) 76(97) 0.66

Moderate to severe, n(%) 6(4) 2(3)  

On postoperative day 5 TAVI-S (n=163) TAVI-GA (n=74)  

Absent to mild, n(%) 159(98) 72(97) 0.91

Moderate to severe, n(%) 4(2) 2(3)  

[Incidence and grade of paravalvular leaks]

A recent trial suggests that increased mortality is associated only with moder-
ate to severe PVL2. Our results show no dif ference between the 2 groups in 
terms of PVL incidence and grade.
Conclusion: Our study indicates that, in an experienced center, moderate to 
severe PVL is rare and TAVI-GA with TEE guidance doesn’t reduce it. 
References: 
1. Klein A&A 2014 
2. Jerez-Valer JACC 2014 

07AP10-4
Experiences of transcatheter aortic valve implantation with 
severe aortic stenosis 

Aksu Erdost H.1, Iyilikci L.1, Duru L.S.2, Ocmen E.1, Dursun H.3

1Dokuz Eylül Universit y, School of Medicine, Dept of Anaesthesiology & 
Intensive Care, Izmir, Turkey, 2Medicalpark Hospital, Dept of Anaesthesiology 
& Intensive Care, Izmir, Turkey, 3Dokuz Eylül Universit y, School of Medicine, 
Cardiology, Izmir, Turkey

Aortic stenosis is the most common and dangerous native valve disease; it af-
fects 2-4% of patients over 65 years of age 1.However, the surgical procedure 
leads the patients to undergo great risks especially in the elderly population 
and in patients with concomitant disorders 2.In this retrospectively conducted 
study, we described and analyzed our experience on TAVI procedures, per-
formed in our hospital.
Materials and methods: The approval of the Ethics Commit tee, June 2012 
and December 2013 were reviewed retrospectively. Demographic data, STS, 
EuroSCORE, aortic valve pressure gradients, the methods of anesthesia and 
monitoring and postoperative complications were collected.All data were ex-
pressed as mean ± standard deviation.
Results: Among 57 remaining patients in whom data was collected, mean age 
was found as 78.6 ± 6.7 years and the 37 were female.The mean pulmonary 
artery pressure was 46.9 ± 14.2 mmHg,mean pressure gradient (PG) was 
48.8 ± 10.7 mmHg, whereas the peak PG was 75.5 ± 17.1 mmHg prior to 
the TAVI procedure; lef t ventricular ejection fraction before the TAVI proce-
dure was calculated as 51.2 ± 14.2 %.Analysis of the patient charts revealed 
a mean value for STS as 7.8 ± 4.7 and a mean value for EuroSCORE as 
34.9 ± 14.1 %.In all patients, a probe for transesophageal echocardiogra-
phy was inserted for real-time monitoring, together with a temporary pace-
maker.Implanted valves were expandable CoreValve in 60%, and the Edwards 
Sapiens XT Valve in 40%.Following completion of the procedure, final femoral 
angiography was performed in order to verify that there were no vascular 
injuries.The patients were transferred coronary ICU af ter extubation.During 
postoperative period, minor complications were encountered in 11% patients.
Conclusion: We determined that TAVI was a procedure with low rate of 
complications in patients with severe aortic stenosis when the steps of the 
procedure had been followed meticulously, according to the results of our 
retrospective study.The anesthesiologist should be a key member of the staf f 
prior, during, and following the intervention.The ongoing prospective trials 
and retrospective research together with the debate on indications, type of 
the anesthesia, location where the procedure is held etc, will serve to shed 
light on the evolvement of this relatively novel technique. 
References: 
1. Ruggeri L et al. HSR Proc Intensive Care Cardiovasc Anesth. 2012; 4: 40-6. 
2. Covello RD et al. Minerva Anestesiol. 2010; 76: 100-8. 
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07AP10-5
The effect of transcatheter aortic valve implantation 
on intraoperative lef t ventricular myocardial performance 
index 

Ota T., Toyota K., Koide Y.
Shonan Kamakura General Hospital, Dept of Anaesthesiology, Kamakura, 
Japan

Background and Goal of Study: Transcatheter aortic valve implantation 
(TAVI) procedure for patients with aortic stenosis is expected to reduce lef t 
ventricular af ter load and following improvement of cardiac function. However, 
the ef fect of TAVI on intraoperative lef t ventricular global function including 
diastolic function gets less at tention. 
Myocardial performance index (MPI) is an index that incorporates both sys-
tolic and diastolic time intervals in expressing global systolic and diastolic 
ventricular function.
This retrospective observational study is aimed to investigate the intraopera-
tive lef t ventricular MPI to assess the ef fect of TAVI on lef t ventricular global 
function. 
Materials and methods: 11 patients who underwent transfemoral TAVI pro-
cedure using SAPIEN XT valve under general anaesthesia were recruited in 
this study. 
Ejection time (ET), isovolumic contraction time (ICT), and isovolumic relax-
ation time (IRT) were measured from pulse wave tissue Doppler waveforms of 
mitral annulus obtained using TEE during TAVI procedure. MPI was calculated 
as (ICT＋IRT)/ET.
The MPI and Stroke volume before balloon aortic valvuloplasty and af ter 
prosthetic valve deployment were compared using paired t-test. Statistical 
significance was defined as the P value less than 0.05.
Results: The MPI before balloon aortic valvuloplasty and af ter prosthetic 
valve deployment were 0.60±0.16 and 0.62±0.15, respectively. There were 
no significant dif ferences.
ICT to IRT ratio before balloon aortic valvuloplasty was 1.48 ± 0.66, and sig-
nificantly decreased to 1.13 ± 0.54 af ter prosthetic valve deployment. 
Conclusion: TAVI procedure does not improve intraoperative lef t ventricular 
myocardial performance index just af ter prosthetic valve implantation. 

07AP10-6
Elective mechanical cardiopulmonary support during 
transcatheter aortic valve implantation 

Iritakenishi T.1, Imada T.1, Okitsu K.1, Iwasaki M.1, Maeda K.2, Fujino Y.1

1Osaka Universit y Graduate School of Medicine, Dept of Anaesthesiology & 
Intensive Care, Suita, Japan, 2Osaka Universit y Graduate School of Medicine, 
Dept of Cardiovascular Surgery, Suita, Japan

Background: Although transcatheter aortic valve implantation (TAVI) is widely 
known as a low invasive treatment for aortic stenosis (AS), intraoperative he-
modynamic changes during TAVI such as rapid pacing are considered to be 
intolerable to patients with severely impaired cardiac function. Elective me-
chanical cardiopulmonary support (CPS) during TAVI has been reported to be 
ef fective for such extremely high-risk patients [1]. This report aimed to assess 
the ef ficacy of elective CPS during TAVI.
Materials and methods: Consecutive patients who underwent TAVI for severe 
AS between October 2009 and August 2015 in our institute were retrospec-
tively enrolled, and were divided into two groups; patients who required elec-
tive CPS and those who did not. Preoparative demographic data, echocardio-
graphic findings, surgical data, and postoperative outcome were compared 
between two groups. 
Results and discussion: 290 patients were enrolled into the study.17 patients 
(5.9%) required CPS electively. Preoperatively, the patients with CPS showed 
significantly smaller aortic valve area
(0.53 ± 0.17 cm2 vs 0.69 ± 0.18 cm2, p<0.001), lower ejection fraction (39.7 
± 18.2% vs 63.2 ± 12.0%, p<0.001), and lower peak transvalvular pressure 
gradient (71.2 ± 23.0 mmHg vs 86.1 ±2 9.9 mmHg, 
p<0.04) and had a higher risk profile (logistic EUROSCORE, 59.1 ± 29.7 % vs 
22.1 ± 13.0 %, p<0.001). The length of postoperative hospital-stay (days, 15.7 
± 6.8 vs 14.3 ± 15.8, p=0.71) and 30 days mortality (5.9% vs 1.1%, p=0.210) 
did not dif fer between two groups although the frequency of home discharge 
was lower in the CPS group (70.1% vs 91.2%, P=0.02). These results showed 
that the elective CPS during TAVI enabled the operation to be performed safely 
with satisfactory postoperative outcomes. 

Conclusion(s): Elective CPS during TAVI is considered to be ef fective to per-
form the safe operation for AS patients at extremely high risk.
Reference: 
1. Maeda K, Kuratani T, Torikai K, et al. On-pump transcatheter aortic valve 
replacement in patients with poor lef t ventricular function. J Card Surg. 2012 
Nov;27(6):686-8 

07AP10-7
Importance of choose the correct anesthetic technique 
considering potential complications in transcatheter aortic 
valve implantation. Report of a case 

Gago Martínez A.M.1, Escontrela Rodriguez B.1, Rodrigo Carbonero D.2, Goiti 
J.2, Martinez Ruiz A.1

1Cruces Universit y Hospital, Dept of Anaesthesiology & Intensive Care, 
Cruces, Barakaldo, Spain, 2Cruces Universit y Hospital, Cardiology, Cruces, 
Barakaldo, Spain

Background: Transcatheter aortic valve implantation (TAVI) has emerged as 
an option for treating aortic stenosis (AS) in patients who are poor candidates 
for surgical aortic valve replacement because of their comorbidities1,2. AS is 
highly prevalent and a life-threatening disease. Although controlled studies 
show that the type of anesthesia (general anesthesia -GA- vs local anesthesia 
plus sedation) don’t influence survival af ter TAVI2, the choose of the anesthetic 
technique must take into account the possible major complications of TAVI, 
such as malpositioning, valve migration/embolization, conversion to open sur-
gery, renal failure, need for pacemaker implantation, stroke, and myocardial 
infarct1.
Case report: We present the case of a 81-year-old woman ASA IV, diagnosed 
with severe degenerative AS and iliac axis calcified and tortuous; that under-
went transapical TAVI. We conducted a thorough induction of a balanced GA 
given the lability of the hemodynamic (HD) status of the patient, we monitored 
with invasive blood pressure, ECG, oximetry, canography, temperature, tran-
esophageal echocardiogram (TEE) and intravenous pacemakers. While per-
forming the procedure due to poor positioning of the prosthesis, it migrates 
into the lef t ventricle. This is evidenced clinically with a fall in cardiac output 
and on the TEE with severe regurgitation. Due to the gravity of the situation 
and HD deterioration of the patient since the prosthesis was still at tached to 
the guide by which was inserted, a new prosthesis was introduced through 
the open migrated prosthesis by the same guide. Then it was placed a trans-
apical laparoscopic trocar through which it was introduced a pliers to extract 
the embolized prosthetic.
Discussion: The aim of this report is that given the anesthetic-surgical treat-
ment required by the patient and the hemodynamic lability of the situation, the 
patient possibly wouldn’t have survived of not being because he was under 
GA.
References: 
1. Neragi-Miandoab S. and Michler, R. A Review of Most Relevant 
Complications of Transcatheter Aortic Valve Implantation. ISRN Cardiology, 
2013:1-12. 
2. Gauthier C, et al. Mid-term survival af ter transcatheter aortic valve 
implantation: Results with respect to the anesthetic management and to 
the access route (transfemoral versus transapical). Ann Card Anaesth. 
2015;18(3):343-51.
Learning points: It is crucial to consider the management of possible com-
plications of surgical procedures when choosing the anesthetic technique. 

07AP10-8
Transcatheter aortic valve implantation procedure does not 
improve intraoperative lef t ventricular compliance 

Toyota K., Ota T., Koide Y.
Shonan Kamakura General Hospital, Dept of Anaesthesiology, Kamakura Cit y, 
Japan

Background and Goal of Study: Transcatheter aortic valve implantation 
(TAVI) procedure for patients with aortic stenosis is expected to reduce lef t 
ventricular af ter load and following improvement of cardiac function. However, 
the ef fect of TAVI on perioperative diastolic function gets less at tention. This 
retrospective observational study is aimed to investigate the intraoperative 
lef t ventricular compliance to assess the ef fect of TAVI on diastolic function. 
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Materials and methods: Fourteen patients who underwent transfemoral TAVI 
procedure using SAPIEN XT valve under general anaesthesia were recruited 
in this study. 
Lef t ventricular pressure just before balloon aortic valvuloplasty and af ter 
prosthetic valve deployment were measured using intracardiac catheter by 
surgeon.
Intraoperative lef t ventricular inflow volume before and af ter those procedures 
were calculated using transmitral flow velocity time integral and mitral valve 
orifice area obtained using intraoperative TEE.
Lef t ventricular compliance was calculated by dividing the lef t ventricular in-
flow volume by the lef t ventricular early to end diastolic pressure change.
Statistical analysis was performed using paired t-test. P value less than 0.05 
was defined as significant dif ference.
Results: The lef t ventricular inflow volume was 84.9 ± 26.6 ml (mean±SD) 
before balloon aortic valvuloplasty, and significantly increased to 98.6 ± 27.0 
mmHg af ter prosthetic valve deployment.
The lef t ventricular compliance just before balloon aortic valvuloplasty and 
just af ter prosthetic valve deployment were 5.1±2.4 ml/mmHg and 4.4±1.1 
ml/mmHg, respectively. There was no significant dif ference between these 
lef t ventricular compliances. 
Conclusion: TAVI procedure does not improve lef t ventricular compliance just 
af ter prosthetic valve deployment. This result indicates that the continuation of 
careful circulatory management is still required even af ter a valve deployment 
is successfully performed. 

07AP10-9
Neuraxial hematoma in TEVAR procedure af ter lumbar catheter 
removal 

Tornero F.1, Mateo E.1, Crisan C.1, Almenara N.1, Carmona P.2, De Andrés J.1

1Consorcio Hospital General Universitario de Valencia, Dept of 
Anaesthesiology & Intensive Care, Valencia, Spain, 2Hospital Universitari i 
Politécnic La Fe, Dept of Anaesthesiology & Intensive Care, Valencia, Spain

Background: The incidence of SCI (Spinal Cord Injury) associated with sur-
gical treatment of thoracoabdominal aorta diseases has decreased consid-
erably with TEVAR (thoracic endovascular aortic repairs) but nonetheless it 
continues to be significant. Cerebrospinal fluid drainage (CSFD) is a class 
IB recommendation to prevent SCI in open repairs but it has some potential 
complications. The indication of CSFD in TEVAR is controversial.
Case report: A 78 years old patient scheduled for TEVAR due to a descend-
ing thoracic aortic aneurysm. As a personal history the patient had an isch-
aemic cardiopathy treated with AAS.
A lumbar spinal catheter to drain CSF was inserted preoperatively. A long 
stent with partially lef t subclavian occlusion was implanted. Anesthesia and 
postoperative evolution in ICU was unevent ful.
Af ter 48 hours at the hospital ward and 12 hours without draining cerebrospi-
nal fluid, the catheter was removed. Five hours later, the patient started with 
severe lumbar pain radiating to the right leg associated with paresis and patel-
lar arreflexia in lower right limb without sensory disturbances.
Urgent magnetic resonance was performed and reported an acute epidur-
al hematoma that compromised the anterior spinal canal from D12 to L3. 
Emergent decompressive laminectomy was performed with full recovery. 
Patient was discharged home at the 7th day without neurological complica-
tions.
Discussion: The goal of using CSFD is to decrease CSF pressure in order 
to improve spinal cord perfusion pressure to prevent SCI. However, there 
are not prospective randomized trials focused on the use of CSFD in TEVAR, 
therefore there is not consensus about it.We only consider the use of prophy-
lactic lumbar CSFD in TEVAR if there are SCI risk factors (previous abdominal 
aortic aneurysm repair, severe atherosclerosis, hypotension during the pro-
cedure, injury to the external iliac artery, occlusion of the lef t sublavian artery 
or hypogastric arteries and extensive coverage of the thoracic aorta by graf t 
>205mm).
Reference: 
Fedorow CA, et al. Lumbar cerebrospinal fluid drainage for 
thoracoabdominal aortic surgery: rationale and practical considerations for 
management. Anesth Analg 2010; 111:46-58.
Learning points: The use of CSFD in TEVAR is individualized and based on 
the consensus agreement among the patient, anesthesiologist and surgeon. 
Nonetheless, physicians must be alert if pain or lower limb neurologic deficits 
occur. In these cases emergent MR is mandatory. 

07AP10-10
Thoracic endovascular aortic repair: eight years of experience 
in a tertiary hospital 

Reis P.1, Valdoleiros I.1, Morgado M.2, Neto M.3, Afonso G.1, Mourão J.2

1Centro Hospitalar de São João, Dept of Anaesthesiology, Por to, Por tugal, 
2Faculdade de Medicina da Universidade do Por to, Dept of Anaesthesiology, 
Por to, Por tugal, 3Centro Hospitalar de São João, Dept of Surgery, Por to, 
Por tugal

Background and Goal of Study: Although thoracic endovascular aortic re-
pair (TEVAR) was initially used to treat patients considered unfit for surgery, 
it is now the preferred technique given its improved risk profile compared to 
open thoracic aortic surgery. Acute kidney injury (AKI) is a known complica-
tion, increasing surgical morbidity and mortality. The aim of this study was to 
revise the patients’ characteristics, anaesthetic approach and outcomes of 
TEVAR at our hospital. 
Materials and methods: We performed a retrospective analysis of patients 
undergoing TEVAR from 2006 to 2013 excluding patients without perioperative 
serum creatinine values. Patients’ demographics and perioperative data were 
collected. AKI was defined as a rise of 0.3 mg/dl in postoperative serum creati-
nine. Descriptive analysis was performed and the Student’s-T, Mann-Whitney, 
Fischer’s exact or Chi-square tests were used. Univariate logistic regression 
were done with calculation of an Odds Ratio (OR) and its 95% Confidence 
Interval. 
Results and discussion: We included 28 patients, 26 were male. The proce-
dure was urgent in 61% of cases. ASA physical status was II (21%), III (36%), 
IV (39%) and V (4%). Frequent comorbidities were: 79% arterial hypertension, 
64% chronic pulmonary disease, 46% dyslipidaemia, 36% tobacco consump-
tion, 29% chronic kidney disease, 25% auricular fibrillation, 20% coronary 
disease, 18% diabetes mellitus, 14% cerebrovascular disease, 14% conges-
tive heart failure. Patients were submit ted to general (54%), regional (42%) or 
local anaesthesia with sedation (4%). Red blood cells (RBC) were transfused 
intraoperatively in 25% of cases. Preoperative aneurysm diameter was 65 [54-
86] mm and surgery duration was 4 [2-6] hours. Af ter surgery, 6 patients 
had AKI, 2 presented with stroke and 2 died during hospital stay. In univariate 
analysis, surgery duration (OR 1.7, p= 0.032) and intraoperative RBC transfu-
sion (OR 3.4, p=0.05) were identified as predictors of AKI. Post-operative AKI 
was associated with longer hospital stay (p=0.009). 
Conclusions: Patients undergoing TEVAR have important comorbidities. 
Longer surgery and intraoperative RBC transfusion increased the risk of AKI. 
Surgery duration could be significant because of 2 factors: surgical complex-
ity and amount of contrast used during surgery. A limitation of our study is not 
having this data available for analysis. 

07AP10-12
Peri-operative assessment of severe aortic stenosis prior to 
non-cardiac surgical procedures 

Amin M., Chaudhry F., Sifonios A., Gonzalez-Fiol A.
Rutgers New Jersey Medical School, Dept of Anaesthesiology, Newark, 
United States

Aortic stenosis is the most common valvular disease af fecting people over the 
age of 65. Severe aortic stenosis is associated with a mortality of 43.1%1 and 
perioperative mortality of 13%2. TAVR/TAVI and PABD are options available 
for patients with severe aortic stenosis who need immediate correction prior 
to non-cardiac surgeries. PABD is associated with a mortality of 2-3% and 
post procedure stroke rate of 1-2%2. TAVR and PABD are bridging strategies 
for patients that are not candidates for traditional valve replacement. Intra-
operatively, patients with severe aortic disease have an unfavorable hemody-
namic state due to anesthetic agents and surgical stress. They are managed 
with strict blood pressure and heart rate parameters. 
We present an 86 year old woman with history of severe aortic stenosis (AV 
area 0.3) who was scheduled for surgical correction of a lef t intratrochanteric 
fracture. Preoperative echocardiogram showed aortic valve peak pressure of 
85 mmHg and moderate pulmonary hypertension. A PABD was performed to 
decrease the overall peak gradient to 30 mmHg prior to surgery. Cardiology 
consultation recommended preoperative beta-blockade along with a short 
OR time. Anesthetic plan included pre-induction with midazolam and arterial 
line and induction with 1 mg of fentanyl. Maintenance of anesthesia included 
only a remifentanil infusion and intermit tent midazolam boluses. She tolerated 
the procedure well, without any significant hemodynamic changes. She was 
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monitored in the cardiothoracic ICU overnight and extubated on postopera-
tive day 1 without any complications.
Severe aortic stenosis poses several challenges intra-operatively increasing 
the morbidity and mortality in patients who are at high risk. Both the European 
and American Heart Association guidelines highlight the importance of appro-
priate preoperative management of severe aortic stenosis, with either TAVR 
or PABD, prior to non-cardiac procedures. Our intra-operative approach in-
cluded TIVA. Although volatile agents could be used, the risk of hypotension 
with sevoflurane was significant, outweighing any benefits when compared 
to our TIVA approach. There is not enough information in the literature com-
paring risks and benefits of TIVA vs inhaled anesthesia in cardiac patients 
undergoing non-cardiac procedures3. Given that our patient did not have any 
post-operative complications from either her surgery or PABD, we would rec-
ommend using the TIVA approach intra-operatively. 

07AP10-13
Ultrasonography guided radial artery cannulation increases 
the first attempt success rate 

Gopalasingam N., Marlene Aagaard H., Sloth E., Juhl-Olsen P.
Aarhus Universit y Hospital, Dept of Anaesthesiology & Intensive Care,  
Aarhus N, Denmark

Background and Goal of Study: Anaesthesiologists perform arterial can-
nulation for continuous monitoring of blood pressure and sampling of blood. 
Generally, the palpation technique is used for catheterization, but ultrasound 
guidance has shown promising results. “Dynamic needle tip positioning” 
(DNTP) is a new and easy method of ultrasound guided vascular access. 
We aimed to compare the traditional palpation technique with the DNTP per-
formed by four anaesthesiology residents. 
Materials and methods: The study was a randomized, single-blinded, con-
trolled crossover study. Patients scheduled for elective coronary surgery were 
enrolled and underwent bilateral radial artery catheterization using both tech-
niques. Every operator applied both techniques. All procedures were video 
recorded for of fline evaluation of endpoints. The primary endpoint was the 
first at tempt success rate. The secondary endpoints were:
(1) number of skin perforations, 
(2) number of needle retractions,
(3) needle manipulation time,
(4) total time 
(5) number of catheters used, 
(6) frequency of aborted at tempts or cross-overs and
(7) pain scores (VAS).
Results and discussion: Forty patients participated in the study. The first at-
tempt success rate was significantly higher in the DNTP group compared with 
the traditional palpation group (36/40 vs. 28/40, P=0.022).
The traditional palpation technique group needed a higher number of skin 
perforations (44 vs. 58, P=0.016), needle retractions (P=0.001) and catheters 
(42 vs. 52, P=0.011) compared with the DNTP group. Neither the total time 
required for arterial cannulation, the needle manipulation time nor the VAS 
scores were significantly dif ferent between the groups (all P>0.407). Cross-
over from one technique to the other was only required in the palpation group 
whereas 7/40 (17.5%) crossed over to the DNTP group (P=0.016). 
Conclusion(s): DNTP technique significantly improved clinically applicable 
elements of radial artery catheterization performed by anaesthesiology resi-
dents with limited ultrasonography qualifications. 

07AP11-1
Reference change values of plasma and urinary neutrophil 
gelatinase-associated lipocalin (NGAL) in coronary artery 
bypass surgery 

Bataille A.1, Robert T.2, Boutten A.2, Dehoux M.2, Longrois D.3, 
Provenchère S.3

1Hôpital Saint-Louis, Dept of Anaesthesiology & Intensive Care, Paris, France, 
2Hôpital Bichat - Claude Bernard, Laboratory of Biochemistry, Paris, France, 
3Hôpital Bichat - Claude Bernard, Dept of Anaesthesiology & Intensive Care, 
Paris, France

Background and Goal of Study: Interpretation of changes in NGAL must take 
into account the reference change value (RCV), which integrates biological 
and analytical variation in a specific clinical set ting. RCV is not reported yet 
for NGAL. We aimed to calculate the RCV of plasma and urine NGAL (pNGAL 
& uNGAL) in the context of coronary artery bypass graf t surgery (CABG).
Materials and methods: Af ter approval of our Institutional Review Board 
and informed consent, this prospective single-center observational study 
included patients with a preoperative glomerular filtration rate of 30 to 90 
ml.min-1.1.73m-2, scheduled for elective CABG with cardiopulmonary bypass. 
Patients free from postoperative renal aggression according to KDIGO criteria 
(1) or a plasma creatinine Δ <0 
(Δ = value at day 1 - value at induction) (2), were included in the study. pNGAL 
and uNGAL concentrations were measured at anesthesia induction and on 
the 2nd and 7th postoperative day (time points were considered comparable 
without renal dysfunction), and normalized to plasma proteins or urine cre-
atinine respectively. The RCV was given by the formula = 1.96 x √2 x √(CVa² 
+ CVi²) (1), were CVi is the intra-individual variability, and CVa the reported 
analytical coef ficient of variation of 5%(3). 
Results and discussion: We included 102 patients. Renal aggression was 
absent in 73 patients according to the KDIGO criteria and in 26 patients ac-
cording to plasma creatinine Δ. Results are shown in Table 1. 

  CVi (%) RCV (%)

No acute kidney injury according to 
KDIGO criteria, n=73 (72%).

pNGAL 27 75

 pNGAL/prot 31 87

 uNGAL 89 248

 uNGAL/uCreatinine 165 459

No acute kidney injury according to Δ 
of plasma creatinine, n=26 (25%).

pNGAL 38 107

 pNGAL/prot 43 119

 uNGAL 359 996

 uNGAL/uCreatinine 233 645

[Table 1]

Conclusion: A two-fold change in pNGAL and a three to ten-fold change in 
uNGAL occur in the absence of renal dysfunction. No major improvement is 
observed following normalization. In the context of CABG, “noise” changes 
in NGAL are important in patients with moderate preoperative alteration of 
glomerular filtration. These high RCV are essential for correct interpretation.
References: 
1. Kidney Int Suppl. 2012; 2: 1-138.
2. Guinot PG et al. Eur J Anaesthesiol. 2015 Aug;32(8):535-42.
3. Grenier FC et al. Clin Biochem. 2010 Apr;43(6):615-20. 
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07AP11-2
Influence of cardiopulmonary bypass (CPB) on urinary 
neutrophil gelatinase-associated lipocalin (uNGAL) ability 
to predict cardiac surgery-associated acute kidney injury 
(CSA-AKI) 

García-Alvarez M.1, Baños Lapuente V.1, Argilaga Nogués M.1, 
Melo Cruz M.C.1, Betbesé Roig A.J.2, Galán Serrano J.1

1Hospital Sant Pau Barcelona, Dept of Anaesthesiology, Barcelona, Spain, 
2Hospital Sant Pau Barcelona, Dept of Intensive Care, Barcelona, Spain

Background and Goal of Study: uNGAL has been proposed as a useful 
biomarker to predict CSA-AKI. Recent studies have demonstrated that the 
relationship between NGAL and renal outcomes may not be as strong as 
previously assumed. In this regard, recent insights into the molecular nature 
of NGAL may of fer a partial explanation. NGAL might be released not only by 
tubular cells but also by neutrophils activated by systemic inflammatory trig-
gers such as CPB. Therefore, there would be detectable dif ferences in NGAL 
release dependent on the involvement and duration of CPB. Accordingly, we 
conducted a prospective observational study to assess the influence of CPB 
on uNGAL release.
Materials and methods: We recruited an opportunity sample during a 
9-month period, enrolling all patients undergoing cardiac surgery with stan-
dard CPB (sCPB), with minimal extracorporeal circulation (MECC) or with 
of f-pump surgery who met the inclusion criteria. Diagnosis of CSA-AKI was 
made using the KDIGO criteria. uNGAL was measured using an ARCHITECT 
plat form at 4 points: baseline and postoperatively (admission ICU, day1 and 
day2 af ter surgery).
The relationship between variables was assessed using Spearman’s rank cor-
relation coef ficient.
Results and discussion: We obtained a cohort of 288 adult cardiac surgery 
patients.uNGAL levels throughout the observation period were higher in 
those patients with sCPB when compared with MECC or of f-pump surgery. 
Immediately af ter surgery, sCPB induced greater uNGAL release compared 
to MECC or of f-pump surgery. Moreover, such early uNGAL release correlat-
ed with CPB duration (r =0.505; p<0.001) but not with peak serum creatinine 
values on day 3 or 7 af ter surgery.
Patients who had of f-pump surgery and developed CSA-AKI had lower me-
dian values of uNGAL compared to those receiving surgery under sCPB and 
developing CSA-AKI. Patients who did not develop CSA-AKI but received 
sCPB had higher median values of uNGAL compared to those who had of f-
pump surgery. 
Use of CPB results in the systemic release of pro-inflammatory cytokines, with 
subsequent induction of neutrophil expression. NGAL can be then filtered by 
the kidney and excreted in the urine. According to this, NGAL measured in the 
urine could be composed of a combination of NGAL secreted by renal tubular 
cells as well as filtered NGAL from systemic release.
Conclusion(s): uNGAL ability to predict CSA-AKI and other renal outcomes 
might be influenced by its complex molecular nature.

07AP11-3
Does hetastarch-inhibited platelet aggregation affect platelet 
count af ter cardiac surgery with cardiopulmonary bypass? 

Skhir tladze-Dworschak K., Base E., Felli A., Dworschak M.
Medical Universit y of Vienna, Dept of Anaesthesiology & Intensive Care, 
Vienna, Austria

Background and Goal of Study: Administration of hetastarch dose-depend-
ently impairs platelet function. This ef fect could potentially lead to less platelet 
activation as well as aggregation, which may consequently cause decreased 
platelet destruction and consumption within the extracorporeal circulation 
during cardiac surgery. We, therefore, investigated if 6% 130/0.4 hydroxyethyl 
starch (HES) administered in the course of cardiac surgery mitigates the de-
cline in platelet count, which has been described postoperatively.
Materials and methods: Patients were randomly either assigned to the HES 
(n=81) or the RL (Ringer’s lactate) control group (n=79). The lat ter received 
RL for pump priming and fluid loading only while up to 50 mL/kg body weight 
HES could be administered to patients of the HES group. Pump priming in the 
HES group always included 1 L of HES. Platelets were determined before and 
again immediately af ter surgery. The decrease in platelet count in each group 
was compared with a t-test. Statistical significance was defined as a P-value 
<0.05. Values are given as means ± SD.

Results and discussion: There were no dif ferences in patient characteristics, 
type and duration of surgery, management of anticoagulation on bypass, the 
amount of administered vasopressors and inotropes, and in the total volume 
of platelet concentrate transfusion (n=2 per group) between groups. Control 
patients received on average 1 L more RL as HES patients indicating a more 
pronounced volume ef fect of HES compared to RL. Preoperative platelet 
count was 234 ± 64 x 109/L (HES) and 222 ± 54 x 109/L (RL, P > 0.05). 
Contrary of what we expected, the drop in the platelet count was more distinct 
in the HES group (-128 ± 50 x 109/L) as compared to the RL group (-94 ± 45 
x 109/L, P <0.05). 
Conclusion: Presence of accentuated hemodilution of HES when given at a 
dosage of up to 50 mL/kg body weight obviously outweighs a potential ben-
efit of diminished platelet activation and subsequent consumption within the 
cardiopulmonary bypass circuit. HES in this set ting may thus be potentially 
harmful as it accounts for platelet dysfunction and thrombocytopenia. 

07AP11-4
Urinary neutrophil gelatinase-associated lipocalin (uNGAL) 
as predictor of KDIGO-diagnosed cardiac surgery-associated 
acute kidney injury (CSA-AKI) and the composite outcome 
MAKE365 

Argilaga Nogués M.1, Baños Lapuente V.1, García-Alvarez M.1, 
Betbese Roig A.J.2, Ordoñez Llanos J.3, Galán Serrano J.1

1Hospital Sant Pau Barcelona, Dept of Anaesthesiology, Barcelona, Spain, 
2Hospital Sant Pau Barcelona, Dept of Intensive Care, Barcelona, Spain, 
3Hospital Sant Pau Barcelona, Biochemestry, Barcelona, Spain

Background and Goal of Study: uNGAL has been considered as a promis-
ing biomarker of CSA-AKI. However, its ability to predict CSA-AKI in the lit-
erature is inconsistent (AUC-ROC values ranging from 0.96 to 0.61).These 
discrepancies may be due to the wide range of CSA-AKI definitions. Current 
KDIGO classification combines the benefits of previous criteria, extending the 
diagnostic period to 7 days.
Moreover, it remains unclear how robust the relationship between uNGAL and 
renal outcomes actually is in clinical practice. Recently, a composite renal 
outcome measure of major adverse kidney events to 30 days (MAKE30) has 
been used in critically ill patients to capture an aggregate of renal outcomes 
of clinical importance.
Accordingly, we conducted a prospective observational study to investigate 
the relationship between uNGAL concentrations, KDIGO diagnosed CSA-AKI 
and MAKE at 365 days in cardiac surgical patients.
Materials and methods: We conducted a prospective observational study 
including all patients undergoing cardiac surgery during a nine-month period. 
Diagnosis of CSA-AKI was made using the KDIGO criteria. uNGAL was mea-
sured using the ARCHITECT plat form at 4 time-points: baseline and postsur-
gery (admission ICU, day1 and day2). 
We defined MAKE365 as a composite outcome of death, use of renal replace-
ment therapy, or persistence of renal dysfunction 1 year af ter surgery.
The ability of uNGAL to predict CSA-AKI and MAKE365 was assessed using 
the AUC-ROC.
Results and discussion: A cohort of 288 adult cardiac surgery patients. CSA-
AKI occurred in 36.1% of patients. 53.8% developed stage 1; 24% developed 
CSA-AKI stage 2 and 22.2% developed stage 3. 22 of the 288 (7.6%) required 
RRT during ICU admission. No measure of uNGAL accurately predicted CSA-
AKI (including severe stages) and MAKE365
Our findings suggest that the underlying relationship between CSA-AKI and 
uNGAL release is likely more complicated than is currently understood. 
Recent insights into the molecular nature of NGAL may of fer a partial ex-
planation. The limited ability of the NGAL assays to distinguish between the 
various molecular forms of uNGAL could be an explanation. NGAL might be 
a more specific AKI marker in set tings where systemic inflammation is less 
pronounced.
Conclusion(s): uNGAL had a limited predictive ability for CSA-AKI and 
MAKE365. Adding uNGAL to the clinical early detection of CSA-AKI should wait 
until assays measuring kidney-specific NGAL are available.



274 Cardiac, Thoracic and Vascular Anaesthesiology

07AP11-5
Plasma and urine NGAL: thresholds associated with maximum 
sensitivity to predict acute kidney injury af ter coronary artery 
bypass surgery with cardiopulmonary bypass 

Bataille A.1, Tiepolo A.2, Boutten A.3, Dehoux M.3, Longrois D.2, 
Provenchère S.2

1Hôpital Saint-Louis, Dept of Anaesthesiology & Intensive Care, Paris, France, 
2Hôpital Bichat - Claude Bernard, Dept of Anaesthesiology & Intensive Care, 
Paris, France, 3Hôpital Bichat - Claude Bernard, Laboratory of Biochemistry, 
Paris, France

Background and Goal of Study: The Neutrophil gelatinase-associated lipo-
calin (NGAL) is a biomarker proposed for early detection of acute kidney injury 
(AKI), but its diagnostic performance depends on the clinical situation and 
on preoperative renal function [1]. Our goal was to define NGAL thresholds 
associated with high sensitivity to predict AKI af ter coronary artery bypass 
graf t surgery (CABG).
Materials and methods: Af ter IRB approval and informed consent, we in-
cluded patients with a glomerular filtration rate of 30 to 90 ml.min-1.1.73m-2, 
scheduled for a CABG under cardiopulmonary bypass. Plasma (pNGAL) and 
urine (uNGAL) NGAL were determined : at anesthesia induction, af ter aortic 
clamping (H2), at first (H1) and fourth (H4) hour in the ICU and 1st, 2nd and 7th 
postoperative days. 
AKI was defined according to KDIGO criteria [2] or by a plasma creatinine 
Δ >0 (Δ = value day 1 - value at induction) [3]. Values are expressed as 
medians [IQR]. Af ter calculating the area of ROC curves (AUC), pNGAL and 
uNGAL thresholds were proposed for a sensitivity>85%.
Results and discussion: We included 102 patients in the study: 13 women 
(13%); with a age of 65 years old (extreme 40-85) and an EuroSCORE of 2.06 
[1.34-3.73]. Surgery consisted in 4 (extremes: 1-6) coronary anastomoses, 
with an aortic clamping time of 38 minutes [31-42] and a time of CPB of 44 
minutes [38-50]. In-hospital mortality occurred in 3 patients (3%). Hospital 
length of stay was 9 days [7-14]. AKI was present in 29 patients (28%) ac-
cording to the KDIGO criteria and in 76 patients (75%) according to plasma 
creatinine Δ. Results are presented in table1.

  NGALp H1 
(ng/ml)

pNGAL/prot H1 
(ng/mg)

uNGAL H1 
(mg/l)

uNGAL/CreatU H1 
(ng/µmol)

AKI defined by 
KDIGO criteria

AUC ROC 0.501 0.531 0.675 0.670

 NGAL 
threshold 122 5.2 5 0.78

 Sensitivity 0.88 [0.75 ; 1] 0.88 [0.71; 1] 1 [0,86; 1] 0.88 [0.72 ; 1]
 Specificity 0.23 [0.13 ; 0.33] 0.34 [0.22 ; 0.46] 0 [0 ; 5,2] 0.31 [0.21 ; 0.42]

AKI defined 
by plasma 
creatinine 

Δ > 0

AUC ROC 0.475 0.546 0.597 0.708

 NGAL 
threshold 101 2.21 5 0.67

 Sensitivity 0.87 [0.77 ; 0.94] 0.87 [0.78 ; 0.94] 1 [0.95 ; 1] 0,.86 [0.77 ; 0.93]
 Specificity 0.17 [0.04 ; 0.37] 0.17 [0.04 ; 0.35] 0 [0 ; 0.14] 0.35 [0.17 ; 0.57]

[Table 1]

Conclusion: We propose thresholds of pNGAL and uNGAL associated with 
high sensitivity to predict AKI af ter CABG in patients with moderate preopera-
tive alteration of glomerular filtration. These thresholds of fer low specificity. 
Normalization did not increase diagnostic performance.
References: 
1. Ann Clin Biochem. 2014 May;51(Pt 3):335-51
2. Kidney Int. Suppl. 2012; 2: 1-138
3. Crit Care Med. 2008 Apr;36(4):1129-37 
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Activation of complement factor B contributes to postoperative 
myocardial necrosis af ter cardiac surgery 

Nistal-Nuño B., Zhang M., Haddadin A.S., Hines R., Mangi A.A., Hou Y.
Yale Universit y School of Medicine, Dept of Anaesthesiology, New Haven, 
United States

Objective: Cardiopulmonary bypass (CPB) and aortic cross clamping (AXCL) 
during cardiac surgery lead to global heart ischemia, contributing to postop-
erative myocardial necrosis. Basic science studies have shown that ischemia/
reperfusion of heart tissue elicits an acute inflammatory response, involving 
several complement factors. Anti-complement C5 has been tested in clinical 
trials with positive results. However, activation of earlier complement factors 
would be unaf fected. Animal model studies suggested that complement fac-
tor B (fB), an initial factor in the alternative pathway, may be involved in post-
operative myocardial necrosis. Whether fB plays a similar role in humans has 
not been determined. To investigate the role of fB in postoperative myocardial 
necrosis, we evaluated fB activation in cardiac surgery patients.
Methods: A total of 105 adult patients undergoing elective cardiac surgery 
with CPB were recruited af ter IRB approval. Blood was sampled from the cor-
onary and peripheral circulations of cardiac patients at 7 defined perioperative 
periods identifying major stages in the surgery. fB activation was evaluated by 
ELISA assay and Western blot ting, and was correlated with the myocardial 
necrosis marker, cardiac troponin I (cTnI). Statistically significant correlations 
between the levels of Bb, the active fragment of fB, and the levels of cTnI 
at designated time points were determined using Spearman’s correlation. 
Multivariate regression analysis was used to test whether perioperative Bb 
levels can independently predict postoperative cTnI increases. P<0.05 was 
considered to be statistically significant.
Results: Levels of Bb increased significantly in the coronary circulation fol-
lowing ischemia compared with prior to application of AXCL (before AXCL 
= 2.4 ± 2.0 µg/ml; af ter AXCL cessation = 4.4 ± 2.9 µg/ml, P <0.01), and 
increased in peripheral blood at major steps in cardiac surgery (P<0.05 at 
all time points). Univariate analysis showed that perioperative Bb levels in the 
coronary and peripheral circulations correlated significantly with the postop-
erative cTnI levels (P<0.01 at all time points).
Multivariate analysis revealed that these correlations were dependent on the 
time lengths of CPB and AXCL.
Conclusions: Our study is the first report to demonstrate that AXCL caused 
significant changes in Bb in the coronary and peripheral circulation. This 
study indicates that fB activation contributes directly to postoperative myo-
cardial necrosis. 

07AP11-7
Incremental value of preoperative copeptin for predicting 
myocardial injury af ter non-cardiac surgery (MINS) 

Mauermann E.1, Seeberger M.1, Mueller C.2, Lurati Buse G.1

1Universit y of Basel, Dept of Anaesthesiology & Intensive Care, Basel, 
Switzerland, 2Universit y of Basel, Depar tment of Cardiology, Basel, 
Switzerland

Background and Goal of Study: Copeptin, a novel marker of endogenous 
stress, has shown diagnostic and prognostic value in non-surgical patients 
with a suspected coronary event. We aimed to assess the incremental value 
of copeptin in addition to established preoperative risk indices to predict the 
occurrence of myocardial injury af ter noncardiac surgery (MINS), a condition 
associated with increased mortality.[1]
Materials and methods: This secondary analysis of prospectively collected 
data included adults with risk factors for or a history of coronary artery disease 
undergoing elevated risk surgery.[2] We examined preoperative copeptin in 
patients without elevated preoperative troponin values and its association with 
MINS by receiver operator characteristics (ROC) curves, logistic regression, 
and net reassignment improvement.
Results and discussion: Of the 190 patients included, 33 (17.4%) experi-
enced MINS within 48 hours and 17 (8.9%) experienced cardiac death and/
or major adverse cardiac events (MACE) within the first postoperative year. 
Preoperative copeptin showed an area under the ROC curve of 0.66 (95% 
CI 0.55 - 0.76) for MINS and an optimal cut-of f of 9.6 pmol litre -1. This cut-of f 
was an independent predictor of MINS with an odds ratio of 4.17 (95% CI 
1.80 - 10.16) when adjusted for age, sex, NT-proBNP, and the revised cardiac 
risk index. The net reassignment improvement for MINS was between 39% 
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and 50% for both events and nonevents when adding copeptin to established 
preoperative risk indices. No significant dif ference in cardiac mortality and/or 
MACE was observed, possibly because of insuf ficient power.
Conclusion(s): Copeptin exceeding 9.6 pmol litre -1 was associated with 
significantly higher rates of MINS and improved risk-stratification in patients 
scheduled for non-cardiac surgery with negative preoperative troponin.
References: 
Botto, F., et al., Myocardial injury af ter noncardiac surgery: a large, 
international, prospective cohort study establishing diagnostic criteria, 
characteristics, predictors, and 30-day outcomes. Anesthesiology, 2014. 
120(3): p. 564-78. 
Lurati Buse, G.A., et al., Randomized comparison of sevoflurane versus 
propofol to reduce perioperative myocardial ischemia in patients undergoing 
noncardiac surgery. Circulation, 2012. 126(23): p. 2696-704. 
Acknowledgements: We would like to thank Daniel Bolliger, Esther 
Seeberger, Sydney Corbiere, Christian Puelacher, and Miodrag Filipovic for 
their much appreciated assistance. 
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Tranexamic acid has no influence on cardioprotection 
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Background and Goal of Study: Ischaemic Preconditioning (IPC) and 
Remote Ischaemic Preconditioning (RIPC) reduce ischaemia/reperfusion 
injury in experimental animal studies [1]. In contrast, clinical data are con-
tradictive. This might be caused by interactions of drugs used in daily clini-
cal routine. The antifibrinolytic Aprotinin, a precursor of the currently used 
tranexamic acid (TXA), was shown to abolish cardioprotection by precondi-
tioning [2]. The aim of this study was to investigate, whether TXA has an im-
pact on cardioprotection induced by IPC and/or RIPC.
Material and methods: Animals were treated in compliance with institutional 
and national guidelines. Anaesthetized Wistar rats were thoracotomized and, 
af ter pericardiotomy, a snare occluder was passed around a major lef t coro-
nary artery. Af ter surgical preparation, animals recovered for 20 minutes be-
fore starting the preconditioning protocol. Subsequently, rats were exposed 
to 25 minutes regional myocardial ischemia followed by 120 minutes reperfu-
sion. At the end of reperfusion, hearts were excised for infarct size measure-
ment by TTC staining.
Animals were randomized into six groups. Control animals (Con, n=10) were 
not further treated. IPC was induced by 3 cycles of 5 minutes of ischaemia 
and reperfusion (IPC, n=8); RIPC was induced by 4 cycles of 5 minutes of 
ischaemia and reperfusion of the hind legs (RIPC, n=9). In additional groups 
tranexamic acid (bolus 10 mg/kg BW, continuously 2 mg/kg BW) was admin-
istered i.v. with (TXA+IPC, TXA+RIPC; each group n=8) and without precon-
ditioning (TXA, n=8).
Statistical analysis: One-way ANOVA with Tukey post hoc test. Data are ex-
pressed as mean±SD.
Results and discussion: In the control group infarct size was 56±11% of 
area at risk. IPC and RIPC reduced infarct size to 30±6% and 40±8%, re-
spectively (each P<0.05 vs. Con). Tranexamic acid alone had no influence 
on infarct size (TXA: 54±15%; ns vs. Con). Furthermore, tranexamic acid did 
not af fect cardioprotection by IPC or RIPC (TXA+IPC: 25±8%, TXA+RIPC: 
41±10%; each P<0.05 vs. Con).
Conclusion: Administration of tranexamic acid had no ef fect on myocardial 
infarction or the cardioprotective ef fects of ischaemic preconditioning or re-
mote ischaemic preconditioning.
Literature: 
1. Pharmacol Rev. 2014 Oct;66(4):1142-74, 
2. Anesthesiology 2010 Dec;113(6):1289-98. 
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Comparison of the cardioprotective properties of Propofol 
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Background and Goal of Study: The intravenous propofol and the inhaled 
sevoflurane are known anesthetic agents that are commonly used to induce 
patients in anesthesia in cardiosurgery including bypass graf t. A number of 
studies have been conducted in order to compare these two drugs for their 
cardioprotective properties, with controversial results. The aim of this study 
was to compare the anesthetic agents, sevoflurane and propofol, in cardiosur-
gery with bypass graf t for their cardioprotective properties and for their ability 
to maintain the patient`s hemodynamic stability during the surgery.
Materials and methods: This is a double-blind, prospective, randomized 
and controlled clinical trial conducted in a large general hospital of Athens, 
Greece. The sample of the study consisted of 61 patients who underwent 
CABG and were anaesthetized with either propofol or sevoflurane. For the sta-
tistical analysis of the study we used the statistical package SPSS for Windows 
(version 21) and the statistical significance was set to p = 0.05.
Results and discussion: The propofol group had significantly higher dia-
stolic blood pressure one hour (64.4±11.4 vs 56.9±12.5 mmHg, p<0.05) 
and 4 hours af ter the start of the surgery (55.6 ±9.7 vs 48.4±7.7 mmHg, 
p<0.05) and received significantly higher dose of postoperative anesthesia 
(4.3±4.3 vs 2.5±1.9 ml/hr, p<0.05) than the sevoflurane group. Also, the pa-
tients who received propofol had significantly higher troponin concentration 
8 hours af ter the end of surgery than the sevoflurane group (1202.7±551.7 
vs 175.5±139.3ng/ml, p<0.05). Patients who received sevoflurane com-
pared with propofol group had significantly higher levels of oxygen satura-
tion two hours af ter the start of surgery (99.6±0.7 vs 98.9±1.3%, p<0.05), 
higher dose of dobutamine four hours af ter the start of surgery (21.1±6.3 vs 
16.3±7.7 mg, p<0,05) and higher VAS-pain scale scoring af ter extubation 
(4.6±2.8 vs 3.1±2.4, p<0.05).
There are studies indicating the cardioprotective ef fects of sevoflurane (Soro 
et al., 2012), other support the administration of propofol (Yildirim et al., 2009) 
and others found no dif ference between the two drugs (De Hert et al., 2009).
Conclusion: A sevoflurane based anaesthesia in patients undergoing coro-
nary bypass graf t surgery may benefit patients maintaining aimodynamic 
stability during surgery and by decreasing the troponin release 8 hrs af ter 
surgery, supporting the cardioprotective ef fects of sevoflurane over propofol. 
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Partial aortic cross-clamping, inflammation and oxidative 
stress response: does anaesthetic matters? 

Morillas-Sendín P., Barranco M., Ruiz M., Soroa M., Poveda D., 
Quintana-Villamandos B.
Gregorio Marañón Universit y General Hospital, Dept of Anaesthesiology & 
Intensive Care, Madrid, Spain

Background and Goal of Study: Inflammation and oxidative stress are con-
sidered as key mediators of complications af ter cardiac surgery. Sevoflurane, 
compared with propofol-based anesthesia, at tenuated the release of serum 
markers of cellular injury in a model of thoracic-aortic occlusion in pigs(1) and 
provided greater protection against myocardial oxidative stress in of f-pump 
coronary surgery(2). 
This study has been performed on the hypothesis that sevoflurane-based an-
esthesia reduces inflammation and oxidative stress compared with propofol-
based anesthesia during partial aortic clamping.
Materials and methods: Ten healthy minipigs were divided into 2 groups (5 
per group) according to the anaesthetic received (sevoflurane 2% or propo-
fol 11-12mg/kg/h). Af ter median sternotomy, a side clamp (20min) was ap-
plied in the ascending aorta. To investigate the inflammatory and oxidative 
stress response to partial aortic clamping we studied the biomarkers: Heat 
shock protein 70 (Hsp70), C3a, tumor necrosis factor (TNF) and nitric oxide 
at baseline (before aortic cross-clamp) and af ter aortic cross-clamp removal 
(reperfusion). Arterial blood samples were analyzed. All data were expressed 
as mean±SEM. 
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Results: Animals in both intervention groups did not dif fer in terms of sex 
(male/female 5/0) and body weight (sevoflurane 34±1 kg; propofoll 25±3 kg). 
At baseline, comparable values were obtained in both groups. 
The results showed that, af ter aortic cross-clamp removal, there was no sig-
nificant dif ference between the two groups, sevoflurane and propofol (Table 
1).
Conclusions: Af ter ascending aorta partial clamping, sevoflurane-based 
anesthesia did not reduce inflammation and oxidative stress compared with 
propofol-based anesthesia.
References: 
1. Annecke T, Kubitz JC, Kahr S, et al. Ef fects of sevoflurane and propofol 
on ischaemia-reperfusion injury af ter thoracic-aortic occlusion in pigs.  
Br J Anaesth. 2007;98:581-90.
2. Ballester M, Llorens J, Garcia-de-la-Asuncion J, et al. Myocardial oxidative 
stress protection by sevoflurane vs propofol: a randomised controlled study 
in patients undergoing of f-pump coronary artery bypass graf t surgery.  
Eur J Anaesthesiol 2011;28:874-81.

PROPOFOL (n=5) SEVOFLURANE (n=5) p

Hsp70 
    Baseline 
    Af ter PAC

 
5.12 ± 1.11 
5.68 ± 1.49

 
4.08 ± 0.27 
4.55 ± 0.48

 
0.386 
0.489

C3a 
    Baseline 
    Af ter PAC

 
22.35 ± 4.75 
18.92 ± 3.29

 
13.11 ± 4.10 
13.26 ± 3.77

 
0.191 
0.301

TNF 
    Baseline 
    Af ter PAC

 
42.70 ± 8.24 
29.16 ± 0.92

 
33.56 ± 16.70 
34.68 ± 10.68

 
0.615 
0.566

Nitric Oxide 
    Baseline 
    Af ter PAC

 
610.06 ± 33.96 
418.12 ± 66.44

 
732.61 ± 129.93 
691.27 ± 11.81

 
0.514 
0.143

[Table 1. Inflammatory and oxidative stress response before and af ter removal 
of par tial aor tic clamping (PAC). Values are expressed as mean±SEM]
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-607 C/A and -137 G/C, Osteopontin 9250 C/T, TGFβ1 869 T/C 
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Background and Goal of Study: The systemic inflammatory response syn-
drome (SIRS) is a marked, generalized response to a wide variety of inju-
ries. Especially af ter exposure of blood to artificial surfaces of extracorporeal 
circulation, the activation of cascade systems leads to an inflammatory re-
sponse, described by Kirklin et al. as ‚whole body inflammation syndrome,’ 
which may be associated with severe organ dysfunctions. Interleukin (IL)-18 
Osteopontin, and TGFβ1 are cytokines play number of roles in adaptive and 
innate immune response. 
It is crucial to understand pathophysiology of SIRS to create new prevention 
or treatment modalities. In the present study, we investigated possible asso-
ciation between Interleukin 18 -607 C/A and -137 G/C Osteopontin 9250 C/T 
and TGFβ1 T/C genetic polymorphisms and SIRS in on-pump CABG patients. 
This is the first study that searched Osteopontin gene polymorphisms’ ef fect 
on SIRS.
Materials and methods: Af ter IRB approval, 200 elective CABG patients were 
recruited prospectively. Patient’s possible preoperative predictive factors such 
as diabetes mellitus, hyperlipidemia, hypertension, COPD, central neural sys-
tem dysfunctions, tobacco addiction intraoperative risk factors cross clamp-
ing, CPB and operation duration, and applied treatments were recorded. DNA 
isolation was performed from peripheral lymphocytes and genotyping were 
determined sequence specific PCR and RFLP methods. 
Results and discussion: ICU stay was 3,1±7,4, 1,28±0,97 IL 18-137 G/C C 
allele carriers and non-carriers respectively (p:0.003), in IL 18-137 G/C C allele 
carriers SIRS developed in 48% at the 2nd postoperative day whereas the rate 
was 31,7 % in non-carriers (p:0.025). SIRS rate at the 2nd postoperative day 
was 13% and 43,7% respectively in Osteopontin 9250 C/T T allele non-carriers 
and carriers (p:0.004). WBC counts were higher in day 2 and 3 in Osteopontin 

9250 C/T T allele carriers compare to non-cariers (day 2 12,7±4 vs 10.5±2,4 
p:0.015; day 3 11,8±4 vs 9,1±4,7 p:0.035).
Conclusion(s): This study showed possible relation between IL18-137 G/C 
and Osteopontin 9250 C/T genetic polymorphism and SIRS and morbidity in 
on-pump CABG patients.
References: 
Shaw DM, et al. Novel polymorphism of interleukin-18 associated with 
greater inflammation af ter cardiac surgery. Crit Care 2009; 13:R9.
Rosanno Vaschetto et al. Serum levels of osteopontin are increased in SIRS 
and sepsis. Crit Care 2008; 34: 2176-84.
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Femoral arterial cannulation performed by residents: a 
comparison between ultrasound-guided and palpation 
technique in infants and children undergoing cardiac surgery 

Tfaili Y., Siddik-Sayyid S.
AUBMC, Dept of Anaesthesiology, Beirut, Lebanon

Background and Goal of Study: Femoral artery cannulation for pediatric 
cardiac surgeries is indispensable for hemodynamic monitoring and can be 
technically challenging for anesthesia residents using the traditional palpation 
technique. We hypothesize that the use of real-time ultrasound may shorten 
the time to at tempted arterial cannulation while decreasing the number of 
failed at tempts and the rate of adverse events.
Materials and methods: One hundred six patients under the age of 12, ASA III 
or IV with congenital heart disease were enrolled in this prospective random-
ized clinical trial. They were randomly assigned by randomized block design 
to one of two groups: 1) femoral arterial catheterization by the pulse palpation 
as landmark technique 2) femoral arterial catheterization by ultrasound guid-
ance. Ten minutes were set as time limit. We then compared the time taken for 
at tempted cannulation by the resident at the first site of arterial puncture while 
recording the number of at tempts, the number of cannulae used and the rate 
of adverse events on days 1 and 3.
Results and discussion: The time of at tempted femoral artery cannulation 
was shorter [173 (60-660) vs 496 (73-720) seconds; P =0.017], and the num-
ber of at tempts was lower in group US compared with group LM [1 (1-10) vs 2 
(1-5); P=0.005]. The number of successful cannulations on first at tempt was 
higher in group US compared with group LM [25/53 (47%) vs 12/53 (22%); 
P= 0.008]. Time to successful cannulation within 10 minutes was not dif ferent 
between group LM and group US [200 (73-598) and 142 (60-570) seconds 
respectively; P= 0.237. The number of patients who had a cannula inserted 
within 10 minutes was 31 of 55 (58%) in the palpation group and 40 of 53 
(75%) cases in the US group (P=0.06). None of the patients had adverse 
events at day one and three.
Conclusion: Ultrasound-guided femoral arterial cannulation in children when 
performed by senior anesthesia residents is superior to the palpation tech-
nique based on the reduction of the time of at tempted cannulation and the 
number of at tempts, and improvement in first at tempt success. 

07AP12-2
Cyanotic disease is an independent predictor of FFP and 
platelets transfusion in cardiac surgery children 
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Background and Goal of Study: Cyanotic disease is associated with altered 
platelet function and low fibrinogen level that could increase the risk of bleed-
ing and therefore the exposure to blood products (1).
Material and methods: This retrospective observational study was conduct-
ed in a tertiary children hospital from 2002 to 2014. Patients who received 
fresh frozen plasma (FFP) in cardiopulmonary bypass (CPB) priming were 
excluded. Anaesthesia, CPB and surgery were standardized. Transfusion of 
red blood cell (RBC), FFP and platelets were compared between acyanotic 
and cyanotic patients. 
Multivariate analysis was used to determine if a cyanotic heart disease pre-
dicted the transfusion of FFP or platelets.
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Results: From the 2113 patients included in the study, 267 were excluded, 
leaving 1846 patients for analysis, with 1063 patients in the acyanotic and 
783 patients in the cyanotic cardiopathy group. Overall, children in the cya-
notic group were younger, had a lower weight, a higher ASA and RACHS-1 
scores, a higher priming volume, a higher intra-operative fluid balance and 
longer surgery, CPB and aortic cross clamp times. Preoperatively, children 
in the cyanotic group had lower platelet count (291.0 vs 328.5 x10³/ml) and 
fibrinogen level (270.0 vs 285.0 mg/dL) and higher INR (1.1 vs 1.0). RBC were 
less frequently added in the CPB prime and transfused in the cyanotic group 
but blood loss was significantly higher. 
Overall, more children in the cyanotic group received FFP and platelets trans-
fusions. 

 Acyanotic group Cyanotic group P-value

Blood loss    

Intraoperative blood loss (ml kg-1) 26.7 
(14.8-44.7)

31.1 
(17.6-50.4) <0.001

Chest tube drainage (total) (ml kg-1) 16.9 
(10.4-26.9)

31.2 
(19.1-51.9) <0.001

Transfusions    

RBC in priming 594 
(56.1%)

304 
(39.1%) <0.001

RBC 689 
(65.0%)

451 
(57.8%) 0.002

FFP 61 
(5.7%)

169
(21.6%) <0.001

Platelet 23 
(2.2%)

102 
(13.0%) <0.001

[Table 1]

The presence of a cyanotic cardiopathy was an independent predictor of FFP 
(OR: 2.08 and 95% CI: 1.44 to 3.01) and platelet transfusion (OR: 3.90 and CI: 
2.27 to 6.69).
Conclusion: Children with a cyanotic heart disease have an increased risk 
to be exposed to FFP and platelet transfusion in the perioperative period of 
cardiac surgery.
Reference: 
1. Tempe DK, Virmani S. Coagulation Abnormalities In Patients With Cyanotic 
Congenital Hear t Disease. J Cardiothorac Vasc Anesth. 2002;16:752-65 
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Background and Goal of Study: Acute kidney injury (AKI) is a common 
complication af ter cardiopulmonary bypass. Till now; serum creatinine level 
is the standard for diagnosis of AKI. However growing evidence suggests that 
creatinine is unreliable marker in cases of acute changes in kidney function. 
kidney injury molecule-1 (KIM-1) is a biomarker introduced recently to predict 
AKI. We tried to validate KIM-1 in diagnosis of AKI in pediatric patients under-
going cardiopulmonary bypass.
Materials and methods: Seventy two pediatric patients scheduled for total 
correction of acyanotic congenital heart disease were included. Demographic 
data, serial serum creatinine levels, urine output, were documented. KIM-
1 was measured through two urine samples (preoperative and 24-hours 
postoperative samples) . Diagnosis of AKI was done using KDIGO criteria. 
Diagnostic value of KIM-1 was determined using area under receiver operat-
ing characteristic curve (AUROC). 
Results and discussion: Among 72 patients , mean age was 27 months, 
mean weight was 11 kilograms , mean time on CPB was 65 minutes and 
incidence of AKI was 26.3.AUROC curve which was 0.567, 95% confidence 
interval (0.444-0.683) . Sensitivity 51.72 and specificity of 72.9, cut of value 
421.6 pg/ml .
There were number of characteristics of KIM-1 that led researchers to believe 
that the protein might make an ideal biomarker of kidney injury: the absence 
of KIM-1 expression in the normal kidney; its marked upregulation and inser-
tion into the apical membrane of the proximal tubule. In a study to determine 
the reference ranges of recent biomarkers of AKI, Michael et al showed that 
the reference range of KIM-1 was (410 pg/ml; IQR 226-703) which is very close 
to our cut-of f value of best sensitivity and specificity. (1)

The limitation to this study is that serum creatinine was measured 24 hours 
af ter the operation which might have missed some patients with acute kidney 
injury. But we chose that because at 72 hours, some patients may have been 
lost due to discharge from ICU.
Conclusion(s): KIM-1 has weak sensitivity and specificity in detecting acute 
kidney injury in pediatric cardiac patients undergoing surgery under CPB in 
this cohort.
Reference: 
1. Bennet M., Nehus E. ,et al , 2015. Pediatric reference ranges for acute 
kidney injury biomarkers. Pediatric Nephrology ;30(4):677-685. 
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Predictors of postoperative hyperglycemia af ter pediatric 
cardiac surgery - a single centre retrospective cohort study 

Yamamoto N.1, Irie T.2, Takaki S.1, Nomura T.1, Yamaguchi O.1, Goto T.2, 
KAISER Investigator Group
1Yokohama Cit y Universit y Hospital, Dept of Intensive Care, Yokohama-
shi, Kanagawa, Japan, 2Yokohama Cit y Universit y Hospital, Dept of 
Anaesthesiology, Yokohama-shi, Kanagawa, Japan

Background: Hyperglycemia in infants af ter cardiac surgery for congenital 
heart disease is a common issue. Poor glycemic control is reported to be 
associated with adverse postoperative outcomes such as longer hospital stay 
and higher mortality1, but conflicting study also exists2. This study is aimed 
to investigate clinical factors contributing to hyperglycemia in perioperative 
period.
Methods: We performed a single centre retrospective cohort study. From 
January 2012 to November 2015, 48 infants (aged 1 to 12 months) underwent 
cardiac surgery with cardiopulmonary bypass (CPB). We defined hyperlgy-
cemic group as blood glucose ≧ 250 mg/dl on ICU admission. Clinical back-
ground, operative factors and postoperative factors were compared between 
hyperglycemic group and euglycemic group. Data are presented as mean ± 
SD, and comparison was made by unpaired t test. Addtionally, multivariable 
analysis was performed to find factors that influences hyperglycemia.
Results and discussion: In 48 patients, the number of hyperglycemic group 
was 13 (27.1%) and of euglycemic group was 35 (72.9%). Hyperglycemic 
group showed significantly smaller body weight (4.4 ± 3.5 vs 6.4 ± 2.7 kg), 
higher rate of chromosomal abnormality (46.2 ± 3.8 vs 14.3± 1.0 %), longer 
CPB time (5.5 ± 1.5 vs 2.4 ± 1.0 hour), higher peak lactate level (3.3 ± 0.9 
vs 2.4 ± 0.8 mmol/L) and higher catecholamine index (11.3 ± 5.1 vs 4.5 ± 
2.2). Glucose intake and methylprednisolone dose during operation were not 
dif ferent between two groups. Multivariable analysis revealed chromosomal 
abnormality, peak lactate level and catecholamine index were predictive fac-
tors of hyperglycemia. Hyperglycemia was significantly associated with longer 
postoperative mechanical ventilation (3.2± 1.2 vs 1.4 ± 1.3 days).
Conclusion: Higher catecholamine dose, higher lactate level, longer CPB 
time, smaller body weight and chromosomal abnormality were detected 
as predictors of high blood glucose at ICU admission. Hyperglycemia was 
shown to be associated with longer mechanical ventilation time.
References: 
1. Polito, A. et al. Association between intraoperative and early postoperative 
glucose levels and adverse outcomes af ter complex congenital heart 
surgery. Circulation 118, 2235-2242 (2008).
2. Rossano, J. W. et al. Glycemic profile in infants who have undergone the 
arterial switch operation: Hyperglycemia is not associated with adverse 
events. J. Thorac. Cardiovasc. Surg. 135, 739-745 (2008). 
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Early extubation strategy in a paediatric cardiac surgery 
program 

Tamariz-Cruz O.1, Palacios-Macedo A.2, García-Benitez L.A.2, Diliz-Nava H.2, 
Araujo-García A.3

1Instituto Nacional de Pediatría / American-British Cowdrey Hospital, Dept 
of Anaesthesiology, Mexico Cit y, Mexico, 2Instituto Nacional de Pediatría / 
American-British Cowdrey Hospital, Dept of Surgery, Mexico Cit y, Mexico, 
3Instituto Nacional de Pediatría / American-British Cowdrey Hospital, Dept of 
Intensive Care, Mexico Cit y, Mexico

Background and Goal of the Study: Paediatric cardiac surgery programs 
show situations compromising sustainability such as: ventilator associated 
infections, prolonged in-hospital length of stay (LOS) or prolonged intubation 
periods. Our main goal was to demonstrate that instituting an early extubation 
(EE) program can make our results more ef ficient.
Material and methods: We included patients of all RACHS-1 score levels 
operated in the KARDIAS / ABC project from August 4th 2012 thru October 
10th 2015. A pre stablished anaesthetic plan was based on intra operative 
dexmedetomidine-opioid infusion and pre-sternal closure bilateral intercostal 
nerves instillation (ropivacaine). Postoperative analgesia was based on opioid 
continuous infusion (low dose fentanyl) and sedation with dexmedetomidine.
Criteria to consider the possibility of EE were:
1. Weight > 10 Kg. 
2. Lactate <3 mmol/L. 
3. No Down’s Syndrome. 
4. Acid-Base equilibrium. 
5. No evidence of ventricular dysfunction on echocardiogram. 
6. Age > 30 days.
7. DCP time length <90 minutes. 
The following definitions were established: Extubation in the operating room 
(EOR): Done in the OR; Early Extubation: Done in the paediatric cardiac inten-
sive care unit (PCICU) in the first 24 hours; Late Extubation (LE): Done af ter 
the first 24 hours; Re-intubation: Requirement of new intubation either in the 
operating room or at any moment af ter the extubation in the PCICU.
Results and discussion: 171 patients were included. EOR was achieved in 
65.4% (112) and EE in 87.1% (149) Mean ICU-LOS for EE group was 3.3 days 
and for non EE 13.0 days (p<0-001) In hospital-LOS for EE group was 5.9 
days and for non EE 16.7 days (p<0.0001) Infection percentage was 5% for 
EE group and 19% for non EE group. Neither mortality nor re-intubation were 
observed in the EE group.
Conclusions: Early extubation strategy promoted ef ficiency in our congenital 
heart surgery program. Careful patient selection criteria along with predefined 
anaesthetic plan and a postoperative sedation / analgesia strategy are also re-
quired to reduce the possibility of reintubation. Special at tention to adequacy 
of pain control and sedation is recommended in order to reduce reintubation 
or other complications.
Acknowledgements: The authors would like to acknowledge the invaluable 
collaboration of the nurse staf f of the PCICU in the KARDIAS /ABC project. 
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Angiopoietin-1 mimetic restores microcirculatory perfusion 
af ter cardiopulmonary bypass in a rat model 

Dekker N.A.M.1, van den Brom C.E.1, van Leeuwen A.L.I.1, Koning N.J.1, 
Vonk A.B.A.2, Boer C.1

1VU Universit y Medical Center, Dept of Anaesthesiology, Amsterdam, 
Netherlands, 2VU Universit y Medical Center, Cardiothoracic Surgery, 
Amsterdam, Netherlands

Background and Goal of Study: Cardiopulmonary bypass (CPB) during car-
diac surgery impairs microcirculatory perfusion and is paralleled by micro-
vascular leakage. The Angiopoietin/Tie2 system might preserve endothelial 
barrier function and at tenuate microvascular leakage. This study investigated 
the ef fects of an Angiopoietin-1 mimetic on microcirculatory perfusion in a 
rat CPB model. 
Materials and methods: Male rats were subjected to 75 minutes of CPB af-
ter treatment with an angiopoietin-1 mimetic (Ang1mim; n=5) or PBS (n=5). 
Intravital microcirculatory perfusion was measured in the cremaster muscle at 
baseline and five time points until 60 minutes af ter CPB.
Results and discussion: Onset of CPB resulted in comparable haemato-
crit levels (21.0±1.0%, P=0.02 and 18.8±0.9%, P<0.001) in the PBS and 
Ang1mim groups, respectively. In the PBS group, this was accompanied by 

reduced proportion of perfused capillaries from 86.6±2.6% to 59.5±5.3% 
P=0.002 and increased number of stopped vessels from 12.1±3.1% to 
40.1±5.1% P=0.002, which progressed af ter CPB. In contrast, Ang1mim 
pretreated rats showed minimal reduction in perfused vessel proportion dur-
ing CPB from 93.5±2.2% to 79.4±3.7% P=0.01 which restored af ter CPB 
to 80.9±5.9% P=0.07 vs. baseline. Moreover, CPB-induced stopped vessels 
returned to baseline one hour af ter weaning from CPB in the Ang1mim group 
from 5.1±2.2 to 18.3±6.0 P=0.07 af ter CPB.
Conclusion(s): Intervening with an Angiopoietin-1 mimetic at tenuates and 
restores CPB-induced microcirculatory perfusion disturbances suggesting 
that therapeutic targeting the Angiopoietin/Tie2 system may contribute to pre-
served microcirculatory function during extracorporeal circulation. 

07AP12-7
Effects of isoflurane post-conditioning on myocardial connexin 
43 expression in rats 

Agnić I.1, Filipović N.2, Vukojević K.2, Saraga-Babić M.2, Grković I.2

1Universit y Hospital Split, Dept of Anaesthesiology & Intensive Care, Split, 
Croatia, 2Universit y of Split School of Medicine, Dept of Anatomy, Histology & 
Embryology, Split, Croatia

Background and Goal of Study: Connexin 43 (Cx43) is a gap junction protein 
located mainly in the ventricular myocardium which plays an important role in 
intercellular electrical conduction. Studies have shown that volatile anesthetic 
postconditioning reduce the incidence of ventricular arrhythmias. Therefore, 
the aim of this study was to investigate weather isoflurane post-conditioning 
has the ef fect on the connexin 43 expression in ventricular myocardium and 
infarct zone.
Materials and methods: Ischemia was induced in Sprague-Dawley female 
rats for 30 minutes. Starting from the last 5 minutes of ischemia up until 10 
minutes into reperfusion time, the isoflurane group (n=8) recieved 1 MAC of 
isoflurane, while the control group (n=8) received only an air/oxygen mixture. 
The animals were lef t to survive 4 days (subacute phase) or 14 days af ter 
reperfusion (chronic phase of infarct healing). Colocalization of Nestin and 
Cx43 antibodies was used as a marker of “de novo” formed myoblasts from 
progenitor cells. For statistical comparison between groups we used t-test.
Results and discussion: In subacute phase of infarct healing the percentage 
(mean ± SD) of Cx43 expression in myocardium was significantly higher in 
isoflurane treated animals (0.0093 ± 0.0016 % area) in comparison to the 
control group (0.0038 ± 0.0034 % area), p=0.042. 
However, when comparison of infarct zone was done p was 0.050 (0.0051 
± 0.00074 vs. 0.0034 ± 0.0011 % area). In the chronic phase of infarct heal-
ing, the Cx43 expression in myocardium (p=0.987; 0.025 ± 0.034 vs. 0.025 
± 0.035 % area) and infarct zone (p=0.104; 0.0049 ± 0.0013 vs. 0.0034 ± 
0.00074 % area) was not significantly dif ferent between isoflurane post-condi-
tioned vs. control groups, respectively. Colocalization of Nestin and Cx43 was 
observed in newly formed myocytes, indicating their connection with existing 
mature myocytes. 
Conclusion(s): Isoflurane treated animals had an early phase augmentation 
of Cx43 expression in myocardium. 
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The association of genetic polymorphisms with acute kidney 
injury af ter cardiac surgery in an Asian population 
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1National Universit y Health System, Dept of Anaesthesiology, Singapore, 
Singapore, 2Singapore General Hospital, Dept of Anaesthesiology & Intensive 
Care, Singapore, Singapore

Background and Goal of Study: Acute kidney injury (AKI) is a serious com-
plication af ter cardiac surgery af fecting up to 30% of patients. Clinical fac-
tors alone cannot reliably predict AKI af ter cardiac surgery. Ethnicity has 
been shown to be a predictor of AKI in the Western population with African 
Americans having a higher risk compared to their Caucasian counterparts.1 
Our published study also demonstrated a race ef fect with Indians and Malays 
having a higher risk of developing AKI af ter cardiac surgery compared to 
Chinese.2 Ethnicity and genetic heterogeneity in pathways regulating vascu-
lar and inflammatory responses to injury may explain the individual variability 
in susceptibility to AKI.
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Methods: 975 patients who underwent cardiac surgery from 2008-2010 were 
recruited. Exclusions included patients who were dialysis dependent, and not 
of Chinese, Malay or Indian ethnicities, leaving 870 eligible patients. The clini-
cal outcome was AKI, based on the AKIN criteria. Genetic polymorphisms in 4 
candidate genes, namely angiotensin-converting enzyme (ACE), apolipopro-
tein E (ApoE), interleukin-6 (IL-6) and tumour necrosis factor-alpha (TNF-α) 
were analyzed for their associations with AKI in our population. Analysis was 
done using Poisson regression model for multivariate analysis.
Results: Overall, 42.5% of our patients developed AKI. A higher proportion of 
non-Chinese developed post-operative AKI at 50.2% compared to only 39.3% 
of Chinese (p=0.003). The ACE-D allele was associated with AKI among the 
Chinese but not among the non-Chinese. The non-Chinese were more likely 
to have the TNF-α-308GG genotype but were less likely to have non-apoE ε4 
alleles and IL-6-572C alleles. 
Conclusion: Ethnicity and genetic dif ferences contribute to the variability in 
AKI rates af ter cardiac surgery. The ACE D allele has been linked to increased 
renal vasoconstriction and is associated with AKI in the Chinese. However, 
other candidate polymorphisms did not have an association with AKI. Newer 
genome wide analysis may enhance our knowledge of the role of genetics in 
causation of AKI af ter cardiac surgery.
References: 
1. Staf ford-Smith M et al. Am J Kidney Dis 2005
2. Chew ST et al. Br J Anaesth. 2013 
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An enormous giant paravertebral synovial sarcoma extending 
to thoracic cavity obscuring mediastinum 

Shah S., Kong Y., Ng V.V.
Singapore General Hospital, Dept of Anaesthesiology, Singapore, Singapore

Background: Synovial sarcoma is a rare sarcoma with distinct morphologic 
and genetic features.
Case report: A 20 year male was scheduled for debulking of massive giant 
back tumour. Relevant points preopertaively: a huge back tumour resulting 
the ONLY COMFORTABLE DEFAULT POSITION of the patient to be PRONE.

[Preanesthesia default position]

Able to sit with extreme forward bending and unable lie in supine position 
due to this enormous size of the tumour. The tumour extended into thoracic 
cavity, completely obscuring right hemithorax and majority of lef t hemithorax, 
invading intercostal spaces, pleura ribs and metastatic foci in right upper lobe 
of lung and lef t pneumothorax.

The anaesthetic challenges: insertion of invasive lines and anaesthesia induc-
tion in prone position, positioning, massive haemorrhage and post-operative 
intensive care. We secured two 14G peripheral venous access and arterial 
cannulation under local anaesthesia prior to induction. Intubation was aided 
conveniently with use of videolaryngoscope under anaesthesia and muscle 
relaxation as it was possible to turn head to either side. Similarly, central ve-
nous line was inserted in prone position, in lef t IJV under ultrasound guidance 
af ter anaesthesia induction without dif ficulty. 
Surgery involved extremely dif ficult dissection due to the size and extreme 
vascularity by the multiple feeding vessels. Massive blood and blood prod-
ucts transfusion were needed. Due to massive haemorrhage there had been 
episodes of peri-arrest requiring intermit tent boluses of adrenaline while cop-
ing up with blood transfusion using Level-1 transfusor system. Vac dressing 
was applied by the plastic surgeons for the skin defect which was subse-
quently closed by local flap 1 week later. Postoperatively, we transferred to 
intensive care and was extubated 12 hours later.
Discussion: We conclude successful management of this complex case with 
importance of excellent team work. 
References: Primary mediastinal synovial sarcoma with transdiaphragmatic 
extension presenting as a pericardial ef fusion. Korula A et al. Singapore M 
J2009; 50(1): e26
Learning points: These are challenging for the entire team and it demon-
strates importance of the competence of entire team. 
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Unexpected traqueal bronchus in a limb-girdle muscular 
dystrophy patient 

Alexandre Pereira M., Carneiro S., Gonçalves C., Airosa I., Martins F., 
Arantes S.
Hospital de Braga, Dept of Anaesthesiology, Braga, Por tugal

Background: Limb-Girdle Muscular Dystrophy (LGMD) is a myopathic dis-
order caused by alterations in genes required for normal muscle function1. 
Tracheal bronchus (Tb) is a congenital anomaly where the right upper lobe 
bronchus originates in the trachea rather than distal to the carina2. We de-
scribe the anesthetic management for thoracoscopic sympathectomy in a 
patient with LGMD type 2A and an unknown Tb.
Case report: 22 yr, male, ASA III, with LGMD manifested only by muscu-
lar features of the disease, scheduled for thoracoscopic sympathectomy. A 
Malignant Hyperthermia prevention (MH) protocol was used. The procedure 
was done under general intravenous anesthesia (propofol, remifentanil) and 
neuromuscular blockade (NMB) maintained with rocuronium. Monitorized 
with ASA standard plus anesthesia depth and NMB. Af ter intubation with stan-
dard tracheal tube and surgical positioning, we inserted an EZ-BLOCKERTM 

under bronchoscopic guidance, during which we observed the presence of 
a Tb that made lung isolation impossible using this device. Patient was repo-
sitioned and a 39Fr lef t double lumen tube placed. Surgical procedure was 
done unevent fully including the lung isolation techniques. Analgesia (intrave-
nous and pleural local anesthetic instillation) and nausea and vomiting pro-
phylaxis was done, and NMB reverted with sugammadex. Patient remained 
for 24h in vigilance in the post-anesthesia care unit and was discharged home 
in the 5th postoperative day.
Discussion: LGMD has a prevalence ranging from 1:45,000 to 1:123,000. 
Two main types were described (1, 2), from which the type 2A is the most 
common. Anesthetic management includes some critical points to consider: 
susceptibility to MH; sensibility to sedative-hypnotics; possible airway man-
agement complications; high incidence of cardiac involvement; at tention to 
type, dose, monitoring and adequate reversal of NMB1. Tb is a congenital 
anomaly with an incidence from 0,001% to 2%2. The association between 
these anomalies has not previously been described. This case involved the 
management of a LGMD patient with an unexpected Tb, which demanded an 
unexpected change in the lung insolation technique needed for the thoraco-
scopic sympathectomy.
References: 
Anestezlojogia i Ratownictwo 2013;7:397-400
Otolaryngol Head Neck Surg 2002;126:204-3
Learning points: Anesthetic management of neuromuscular disorders has 
several critical points to consider and unexpected/undescribed associations 
should be expected. 
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Is the use of PEEP during one lung ventilation safe in the 
patients with COPD undergoing thoracic surgery? 

Spicek-Macan J., Karadza V., Hodoba N., Kolaric N., Milisic-Jasarevic I.
Universit y Hospital Centre Zagreb, Dept of Anaesthesiology & Intensive Care, 
Zagreb, Croatia

Background and Goal of Study: Use of PEEP during OLV (one lung ventila-
tion) in patients with chronic obstructive lung disease (COPD) is controversial. 
The BODE index is multidimensional grading system in COPD and it bet ter de-
fines the systemic ef fects of COPD on patients, than FEV₁ only. BODE index is 
formed as the sum of points assigned to each of the acronym BODE let tered 
variables and expresses a numerical range from 0 through 10. What is BODE 
index greater pulmonary function deteriorates. 
The goal of this study was to explore what is the impact of the application of 
the PEEP on OLV in patients with COPD in relation to their BODE index.
Materials and methods: Af ter obtaining approval of our Ethical Rewiev Bord 
and writ ten informed consent, 137 patients ASA class II-III with a lung cancer 
and COPD in history scheduled for lobectomy.They were divided in six groups 
and given the BODE index. BODE Group 0 had the best lung function unlike 
BODE Group 5, which had the worst lung function.
 The patients were intubated with lef t Robertshow tube. Af ter placing the pa-
tient in the lateral position, OLV was performed. During OLV, patients were 
ventilated pressure-controlled ventilation (PCV) with Vt 7 ml/kg, FiO₂ 0,7. 
Af ter that, in all patients PEEP was gradually increased every 15 minutes for 
2 cmH₂O (0-8 cmH₂O). 
Data from arterial blood gases were taken 15 minutes af ter starting OLV, be-
fore PEEP and 15 minutes af ter PEEP 2, 4, 6, 8 cmH₂O.
Results and discussion: In our patients BODE index was 0-5. BODE index 0 
had 29 patients, BODE index 1 had 39 patients. The most patients had BODE 
index 2. BODE index 3 had 17 patients, only 3 patients had the largest mea-
sured BODE index 5. Af ter gradually increased PEEP in our patients, there 
was no statistically significant ef fect on systolic, diastolic and mean arterial 
pressure. 
Optimal PEEP with which we have achieved the best oxygenation, ventilation 
and stability of circulation for groups BODE 0-3 was 8 cmH₂O, for BODE 4 
group was 6 cmH₂O. Only three patients, group BODE 5, had optimally SaO₂ 
with PEEP 2 cmH₂O. 
Conclusion: Use of PEEP during OLV in patients with COPD undergoing lo-
bectomy, whose BODE index is not greater than 5 is safe and provides optimal 
oxygenation and ventilation. 
Reference: 
1. Hofman N, Canales C, Leduc M, Mahajan A. Positive end expiratory 
pressure during one-lung ventilation: selecting ideal patients and ventilator 
set ting with the aim of improving arterial oxygenation. Ann Card Anaesth 
2011; 14:183-7. 
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Background and Goal Study: Dronedarone is a multichannel blocker similar 
to amiodarone, but with less secondary ef fects and a better safety profile(1). 
Its only indication so far is that of an antiarrhythmic agent. Due to its action 
over multiple channels, our group raised what changes might induce drone-
darone in the function of lef t anterior descending coronary arteries in an ex-
perimental model of arterial hypertension. 
Materials and methods: Adult male spontaneously hypertensive rats (SHRs) 
were randomly divided into dronedarone therapy group (SHR-D, n= 9) and 
placebo group (SHR, n=9). Wistar Kyoto rats were used as normotensive 
controls (WKY n= 9). Af ter 15 days of intervention (during which cardiac fre-
quency and arterial tension were registered), lef t anterior descending coro-
nary arteries were dissected to study their function. Segments of each artery 
were mounted on a wire myograph and concentration-response curves to 
5-hydroxytryptamine (5-HT) were performed (3x10-8 to 3x10-5 mol/L) to as-

sess vasoconstrictor function. Vasodilator function was also evaluated with 
increasing concentrations of acetylcholine (Ach 10-9 to 10-4 mol/L) in segments 
precontracted with serotonine (5-HT 3×10−7 mol/L). Comparisons among 
groups were made by ANOVA test of repeated measures. All date were ex-
pressed as mean ±SEM. P<0.05 was considered significant.
Results and discussion: Dronedarone decreased cardiac frequency com-
pared to untreated rats. It also decreased arterial tension compared to SHR, 
with no statistical dif ferences between SHR-D and WKY. SHR-D showed a 
greater vasodilator response compared to SHR at low doses of acetylcholine 
(10-9 to 10-7 mol/L). SHR displayed a greater vasconstricting response to 5-HT 
(3x10-8 to 3x10-5 mol/L) than WKY. Dronedarone decreased the vasoconstrict-
ing response in SHR-D compared to SHR (10-7 to 3x10-5 mol/L). No statistical 
dif ferences were observed between WKY and SHR-D at all 5-HT concentra-
tions. 
Conclusions: Dronedarone might produce a regression in lef t anterior de-
scending coronary artery by increasing its vasodilator function and decreas-
ing its vasconstrictor responses compared to untreated spontaneously hy-
pertensive rats. 
Reference: 
1. Dronedarone Chinmay Patel, MD; Gan-Xin Yan, PhD; Peter R. Kowey, MD. 
Circulation. 2009;120:636-644. 
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and Fondos FEDER, Spain. 
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Background: The calculated risk of developing a heart failure is around 
20% in the American population above 40 years old. It af fects at 1-2% of the 
global population and above 75 years old its prevalence raises up to 10-20%. 
Eventhough the surviving rates are being modified, currently is about 50% to 
five years. We present two cases of patients with VAD undergoing surgery. 
Case report: 
1: Lef t VAD (Berlin heart) in dilated cardiomyopathy.Emergency laparoto-
my for an open appendicectomy. Haemodynamically stable. Not bleeding, 
Transfusion of 1 platelet pool. Enoxaparin suspended. 500mL colloids, 1,5L 
crystalloids. Extubated in ICU af ter 4 hours. The day af ter the acetylsalicylic 
acid, dipiridamol, and sodic heparin are initiated. Discharge 3 days af ter.
2: Biventricular AD (berlin heart) in hipertrofic cardiomyopathy in dilated 
phase. Hospitalized for a laparoscopic cholecystectomy. Tendency to hypo-
tension requiring noradrenaline and volumen. Not intraoperatory bleeding, 
2L crystalloids. Admission in ICU haemodinamically stable and extubated. 
Transfusion of red cells in postoperatory. The day af ter the surgery, sodic 
heparin is initiated. Discharge 24hs af ter.
Discussion: There is not a lot of available information about the intraopera-
tory management. The presence of these sets, added to the usual comorbidi-
ties enhance the possibility of complications. We can see the importance of 
understanding the correct placement of the cannulas during the intervention 
avoiding their kincking so the cardiac output is the adequate, the accurate 
managment of anticoagulants and antiplatelet and the correct volumen man-
agement to maintain good preload.
References: 
1. Kristensen, S; Knutti, J; Saraste A et al. 2014 ESC/ESA guidelines on non 
cardiac surgery: cardiovascular assessment and Management. European 
Heart Journal (2014) 35; 2383-2431. 
2. Delgado M; Bernabeo, G; Hernán, D; Avances en asistencias circulatorias 
mecánicas. University Health Network.Canada.
3. Gómez Bueno, M; Segovia, J; Alonso-Pulpón, L. Asistencia mecánica 
circulatoria y trasplante cardiaco. Indicaciones y situación en España. 
HUPH. España. 
Learning point: In brief, we should create protocols for the correct anaesthet-
ic management of patients with VAD. We have to understand the managment 
so if a complication shows up we know how to deal with it inmediatly.The two 
most relevant points during the intraoperatory are the manteinance of a good 
preload and the correct colocation of the cannulas. 
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07AP13-3
Effect of perioperative sodium bicarbonate on postoperative 
acute kidney injury in infective endocarditis patients 

Ham S.Y., Cho J.S., Kwak Y.L., Kang Y.-R.
Yonsei Universit y College of Medicine, Severance Hospital, Dept of 
Anaesthesiology & Pain Medicine, Seoul, Korea, Republic of

Background and Goal of Study: Acute kidney injury (AKI) following cardiac 
surgery is associated with inflammation, oxidative stress, and oxygen free 
radicals. Patients with infective endocarditis (IE) have a high risk of AKI due 
to systemic inflammation and infection. Sodium bicarbonate has intrinsic na-
triuretic ef fects and ability to alkalize tubular fluid, increasing oxygen deliv-
ery and reducing oxidative stress by free radical formation. We investigated 
whether perioperative sodium bicarbonate infusion could at tenuate AKI in IE 
patients undergoing valvular heart surgery. 
Materials and methods: Sixty IE patients undergoing cardiac surgery were 
randomly assigned to placebo (n = 31) or to bicarbonate (n = 29) groups. 
Sodium bicarbonate was administered at a loading dose of 0.5 mmol/kg for 1 
h commencing with anesthetic induction, followed by an infusion rate of 0.15 
mmol/kg/h for 23 h. The primary endpoint was the incidence of AKI during 
the first postoperative 48 h. Serum creatinine level and glomerular filtration 
rate during the postoperative 5 days, and major morbidity endpoints were 
assessed.
Results and discussion: The incidence of AKI based on Acute Kidney Injury 
Network criteria was 7 (23%) in the control group and 9 (31%) in the bicarbon-
ate group (P = 0.459). The group × time interactions on serum creatinine 
level and estimated glomerular filtration rate (eGFR) were not statistically sig-
nificant between groups in the linear mixed-model analysis (P = 0.077 and 
0.083, respectively). The incidences of major morbidity endpoints were not 
dif ferent between the groups.

AKIN classification Control group (n = 31) Bicarbonate group (n = 29) P-value

None (n) 24 (77%) 20 (69%)  

Stage 1 (n) 6 (19%) 5 (18%)  

Stage 2 (n) 1 (3%) 2 (7%)  

Stage 3 (n) 0 2 (7%)  

Any category 7 (23%) 9 (31%) 0.459

[Table. Incidence of postoperative acute kidney inj]

Conclusion(s): Perioperative sodium bicarbonate administration was not 
found to reduce the incidence of AKI in IE patients undergoing cardiac sur-
gery. 

07AP13-4
Does supplementation by the Surgical Apgar Score improve 
the prognostic accuracy of the Revised Cardiac Risk Index? 

Wijeysundera D.1, Duncan D.1, Machina M.2, Tait G.2, Beattie W.S.2

1Universit y of Toronto, Dept of Anaesthesiology, Toronto, Canada, 2Toronto 
General Hospital, Universit y Health Network, Dept of Anaesthesiology & Pain 
Medicine, Toronto, Canada

Background and Goal of Study: The Revised Cardiac Risk Index (RCRI) is a 
validated index that uses preoperative data to predict postoperative cardiac 
complications with moderate accuracy. The Surgical Apgar Score (SAS) is a 
validated prognostic index based on intraoperative factors (hypotension, bra-
dycardia, estimated blood loss). We conducted a retrospective cohort study 
to determine if combining the 2 indices allows for more accurate estimation of 
perioperative cardiac risk. 
Materials and methods: Following research ethics approval, we conducted 
a retrospective cohort study of adults (≥18 y) who underwent major elective 
noncardiac surgery from 2009-2014 at the Toronto General Hospital (Toronto, 
ON, Canada). The exposure variables were the RCRI (classified as 0, 1, 2 or 
≥3) and SAS (classified as 0-2, 3-4, 4-5, 6-7, 7-8, or 9-10). The primary out-
come was myocardial injury, defined a postoperative elevation in troponin I 
above the 99th percentile. 
We assessed the correlation between the RCRI and SAS using the Spearman 
rho. The area under the curve (AUC) of the receiver-operating characteristic 
(ROC) curve was used to measure the association of the RCRI and SAS with 
myocardial injury. 

Finally, ROC curve and net risk reclassification analyses were used to assess 
if combining the RCRI and SAS resulted in more accurate prediction of myo-
cardial injury. Four risk categories (<1%, 1-5%, 5-10% and >10%) were used 
for reclassification analyses.
Results and discussion: The cohort included 16,841 patients, of whom 183 
(1.1%) had myocardial injury. The proportions with RCRI scores of 0, 1, 2 
and ≥3 were 46.5%, 38.9%, 11.3% and 3.3% respectively. The proportions 
with SAS of 0-2, 3-4, 4-5, 6-7, 7-8, and 9-10 were 0.5%, 4.4%, 21.3%, 55.3% 
and 18.6% respectively. There was weak correlation between the RCRI and 
SAS (rho 0.13; 95% CI 0.12-0.15). As individual indices, the RCRI (AUC 0.73; 
CI 0.70-0.76) predicted myocardial injury bet ter than the SAS (AUC 0.63; CI 
0.59-0.67). The combination of the indices resulted in improved predictive ac-
curacy (AUC 0.77; CI 0.74-0.80) than the RCRI (P<0.001). The improvement 
was driven by better risk classification of the 16,658 patients without myocar-
dial injury (net 1328 patients reclassified to lower risk categories).
Conclusions: Supplementation of a preoperative index (RCRI) with data from 
an intraoperative index (SAS) results in improved estimation of perioperative 
cardiac risk. Further research is needed to confirm these findings. 

07AP13-5
Low hematocrit on ICU admission is a risk factor of long term 
outcome in patients who required prolonged mechanical 
ventilation af ter cardiovascular surgery. A single center 
retrospective cohort study 

Tsukinaga A.1, Takagi S.2, Mihara T.3, Otsuka M.1, Goto T.4, Kurahashi K.4, 
KAISER Group
1Yokohama Cit y Universit y Medical Center, Dept of Intensive Care, Yokohama, 
Japan, 2Yokohama Cit y Universit y, Dept of Intensive Care, Yokohama, Japan, 
3Kanagawa Children’s Medical Center, Dept of Anaesthesiology, Yokohama, 
Japan, 4Yokohama Cit y Universit y Medical Center, Dept of Anaesthesiology, 
Yokohama, Japan

Background: The Transfusion Requirement Af ter Cardiac Surgery (TRACS) 
study showed that restrictive perioperative red blood cell transfusion strat-
egy is as safe as a liberal strategy in patients undergoing elective cardiac 
surgery1). However, it is unknown whether restrictive perioperative red blood 
cell transfusion is safe in a subgroup of patients who required prolonged me-
chanical ventilation (PMV) af ter cardiovascular surgery, which is one of the 
risk factors of poor outcome2).
Methods: We retrospectively collected patient’s data at Yokohama City 
University Medical Center using National Clinical Database from 2008 to 2012. 
We enrolled patients who required mechanical ventilation for more than 72 
hours af ter cardiovascular surgery. Patients were categorized into two groups 
according to the hematocrit (Ht) on ICU admission; equal or more than 30% 
(≥30%) (Group H) or Ht less than 30% (Group L). The Mortality of two groups 
was compared using Kaplan-Mayer technique and Log-rank test. To deter-
mine the predictor of 1-year mortality, we identified factors with significant 
dif ference by univariate analysis and performed the multivariate analysis us-
ing them.
Results and discussion: Out of 252 patients, data from 187 patients were col-
lected. Ninety-two and 95 patients were classified as Group L and H, and their 
mean (±standard deviation) Hematocrits were 33.79% (±3.56) and 26.70% 
(±2.44), retrospectively. One-year mortality between the two groups was sig-
nificantly dif ferent with Kaplan-Mayer technique (P=0.014). Multivariate analy-
sis revealed that seven factors were correlated with 1-year mortality (Table 
1). Ht ≥30% on ICU admission may be associated with improved long-term 
mortality, even af ter other factors that may influence Ht such as gender and 
blood loss were considered. The apparent discrepancies between TRACS 
study1) and the present study may be because our study incorporated only 
those who required PMV.
Conclusion: Our retrospective analysis suggests that in patients who re-
quired PMV af ter cardiovascular surgery, 1-year mortality was low in the 
group with Ht ≥30% on ICU admission. Further studies are required to com-
firm our results.
References: 
1. Hajjar LA, Vincent JL, Galas FR, et al. Transfusion requirements 
af ter cardiac surgery: the TRACS randomized controlled trial. JAMA. 
2010;304:1559-67.
2. Van Caenegem O, Jacquet LM, Goenen M. Outcome of cardiac surgery 
patients with complicated intensive care unit stay. 2002;8:404-10. 
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07AP13-6
Can dronedarone change intramyocardial arteries structure? 
Experimental study on hypertensive rats 

Pazó-Sayós L.1, García F.2, Gala I.2, Escribano M.2, Ruiz I.2, 
Quintana-Villamandos B.1

1Gregorio Marañón General Hospital, Dept of Anaesthesiology & Intensive 
Care, Madrid, Spain, 2Gregorio Marañón General Hospital, Facult y of 
Medicine, Madrid, Spain

Background and Goal Study: Dronedarone is a multichannel blocker similar 
to amiodarone, but with less secondary ef fects and a better safety profile (1). 
Its only indication so far is that of an antiarrhythmic agent. Due to its action 
over multiple channels, our group raised what changes might induce drone-
darone in the structure of intramyocardial arteries in an experimental model 
of arterial hypertension. 
Materials and methods: Adult male spontaneously hypertensive rats (SHRs) 
were randomly divided into dronedarone therapy group (SHR-D, n= 7) and 
placebo group (SHR, n=7). Wistar Kyoto rats were used as normotensive 
controls (WKY n= 7). Af ter 15 days of intervention (during which cardiac fre-
quency and arterial tension were registered), histological sections were pre-
pared by staining with orcein for studying intramyocardial branch of obtuse 
marginal artery. The following variables were studied: external diameter (ED), 
wall width (WW) and cross sectional area (CSA). Comparisons among groups 
were made by ANOVA test of one factor with Bonferroni’s correction. All data 
were expressed as mean ±SEM. P<0.05 was considered significant.
Results and discussion: SHR group showed a greater WW and CSA than 
WKY group (p<0.001). Dronedarone produced a decrease in WW and CSA 
compared to SHR (p<0.05), without statistical dif ferences in external diam-
eter. Wall width was similar between WKY and SHR-D.
Conclusions: Dronedarone might produce a regression in intramyocardial 
arteries’ remodelling by changing their structure compared to untreated 
spontaneously hypertensive rats. 
Reference: 
1. Dronedarone Chinmay Patel, MD; Gan-Xin Yan, PhD; Peter R. Kowey, MD. 
Circulation. 2009;120:636-644. 
Acknowledgements: This work was supported by a grant from FIS 13/01261 
and Fondos FEDER, Spain. 

07AP13-7
Pain modulation prodile prdict patient delay in seeking 
medical help in acute myocardial infarction 

Granot M.
Universit y of Haifa, Facult y of Social Welfare & Health Sciences, Haifa, Israel

Background and Goal of Study: Rapid reperfusion is crucial to reduce mor-
tality in patients with ST-elevation myocardial infarction (STEMI). Prehospital 
patient delay, defined as time from symptoms onset to the decision to seek 
medical at tention, accounts for a large proportion of cases with delayed re-
perfusion. However, whether altered pain modulation processes af fect less 
severe pain symptoms and consequentely prolonger delay needs further il-
lumination. 
We explored whether prehospital patient delay is af fected by a reduction of 
perceived pain perception and pain modulation response.
Materials and methods: Facilitatory and inhibitory pain modulation pathways 
assessed by psychophysical tests of temporal summation and conditioned 
pain modulation (CPM) as well as sensation and pain thresholds, magnitude 
estimation of supra-threshold stimulation. Pain recalls at the onset of chest 
pain were obtained in 67 STEMI hospitalized patients. The associations be-
tween these measures and chest pain intensity and duration of patient delay 
were explored.
Results and discussion: Among all psychophysical pain measures only 
warm sensation threshold was independently associated with lower clinical 
chest pain intensity (p = 0.01). 
Multivariable regression analysis (R2 = 0.449; P<0.0001) revealed an inverse 
independent association between chest pain intensity (P<0.001) and patient 
delay whereas ef ficient CPM was positively associated with prolonged patient 
delay (P = 0.034). The electrocardiography-derived myocardial ischemic area 
at risk for necrosis was not associated with chest pain intensity or patient 
delay. Beyond the perceived chest pain intensity, patients who exhibit ef fi-
cient response of the descending inhibition pathways have prolonged delay 
in seeking medical help af ter the onset of chest pain during acute coronary 
occlusion.

Conclusion(s): The findings emphasize the significant role of the individual 
pain modulation profile and may suggest new venue to identify patients with 
susceptibility to experience less pain and less hazard signal and consequent-
ly delay in seeking medical help.

07AP13-8
Anesthetic implications in coronary artery bypass graf ting 
af ter lef t pneumonectomy. Case report 

Gómez-Diago L., Hernández Cádiz M.J., Ripoll-Vidal A., Cervera J., 
Vicente-Fernández P., De Andrés J.
Consorcio Hospital General de Valencia, Dept of Anaesthesiology & Intensive 
Care, Valencia, Spain

Background: Typically the pneumonectomy space contracts by shif t of medi-
astinum, elevation of diaphragm and crowding of ribs on the side of pneumo-
nectomy. These changes can make surgical access to mediastinal structures 
through the median sternotomy awkward and dif ficult. It is well known that the 
use of cardiopulmonary bypass (CBP) negatively af fects pulmonary function. 
Another consideration is the ability to establish CPB. Dif ficulty during cannula-
tion may also be considered.
Case report: A 72-year-old man with lef t pneumonectomy 9 yrs before (car-
cinoma). Preoprative: room air PaO2 76 mmhg, PaCO2 40 mmHg, pH 7.46. 
FEV1 1.20 l (33% predicted) FVC 1.80 (38% prd) FEV1/FVC 0,66 (80% prd).
Hemodynamics: distal lef t main trunk disease and multivessel disease, apical 
akinesis, and anterobasal anterolateral hypokinesia with moderate to severe 
depression of LVEF (EF 35%).
He was scheduled to CABG x3 trhough lef t anterior thoracotomy, initially of f-
pump, but considering his respiratory and cardiological situation an arterial 
and venous cannulation were placed in order to emergent CBP. (Lef t femoral 
artery, right internal jugular and lef t femoral veins as standard of Heartport 
surgery).
Surgery was done of f-pump (OPCABG) without incedences and a CABG x3 
was performed with saphenous vein sequential to lef t subclavian artery.
He needed an inotropic support with dobutamine (4 mcgr/kg/min) and was 
transferred to Critical Care Unit. He was extubated 6h later. Af ter 3 days he 
was discharged. 

Discussion: Pneumonectomy incurs marked anatomical changes in the tho-
rax. This may necessitate deviations from standard protocols regarding open-
heart surgery.
Prior pneumonectomy poses several special challenges and considerations 
in the approach to cardiac surgery, especially regarding exposure, line place-
ment for CBP, at tention to avoiding diaphragmatic dysfunction, and choice of 
bypassing conduit if CABG is to be performed.
If OPCABG is to be performed, we do not need to access the central venous 
system for the preparation of cardiopulmonary bypass, and we can determine 
the operative strategy as we preferentially consider the accessibility to target 
coronary vessels.
Reference: 
Sanjay V Ghotkar. Cardiac surgery in patients with previous pneumonectomy 
(Journal of Cardiothoracic Surgery 2008, 3:11)
Learning points: Coronary artery bypass graf t surgery (CABG) is a chal-
lenge in patients with prior pneumonectomy, because of the decreased pul-
monary function and anatomical shif t of the heart. 
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07AP13-9
Intra-arterial cocaine injection: a challenge to anesthesiologist 
and surgeon 

Rodrigues M., Gouveia C., Cabral T., Simões V., Duarte C., Fragata I.
Centro Hospitalar de Lisboa Central, Dept of Anaesthesiology, Lisboa, 
Por tugal

We present a case of a 34 years old men with right inferior limb signs of acute 
isquemia proposed to emergency tromboembolectomy. He had a known his-
tory of injectable drug abuse and was HIV positive. 
At physical examination the patient was confused, agitated, obnubilated with 
miotic pupils. 
His presenting blood pressure was 205/110 mmHg with a heart rate of 93 
bpm. Pulse oximetry was 98%.
Right inferior limb was numb, ice-cold, pale and paralysed with bluish hue 
until the inguinal area. Right femoral pulse was palpable, but not the popliteal 
or distal pulses. The right inguinal region had signs of repeated punctures. 
At the operating room 4 mg of midazolam were administered. 
Rapid sequence induction was achieved with 150 mcg of fentanyl, 200 mg of 
propofol and 100 mg of rocuronium. Orotraqueal intubation was successful 
and anesthesia was maintained with sevoflurane and remifentanil. Blood pres-
sure was lowered with a perfusion of nitroglycerine. 
The patient was monitored according the ASA standarts plus invasive arterial 
pressure with a catheter in the lef t radial artery. 
Af ter multiple unsuccessful at tempts at surgical revascularization, without 
any embolus removal, acute isquemia was interpreted as major vasospasm 
caused by intraarterial cocaine injection. 
A catheter was introduced till the maleollar region and direct incremental in-
traarterial injection of nitroglycerine was performed (total dosage = 17,5 mg). 
Injection was performed according to the tensional profile of the patient. The 
lowest arterial pressure was 132/82 mmHg, when the injection was stopped.
At the end of the procedure both right popliteal and dorsalis pedis were pal-
pable. 
Postoperative analgesia was achieved with tramadol 100 mg, paracetamol 1g 
and local infiltration with ropivacaine 0,75% 10 mL. 
Intraarterial vasodilation and thrombolysis has been applied successfully in 
previous case reports although amputation cannot always be avoided. 
In the case presented the patient was able to keep his limb, despite being 
subjected to fasciotomy and graf t.
A good communication between surgeon and anesthetist is essential to 
achieve enough vasodilatation to treat acute isquemia without causing he-
modynamic instability and to save the limb of the patient, as happened in 
this case. 

07AP13-10
Venous gas embolism (VGE) in a patient with ovarian cancer 
during laparoscopic surgery 

Lasala J.1, Vachhani S.1, Singh Heir J.1, Mena G.E.1, Moon T.1, Patino M.2

1Universit y of Texas MD Anderson Cancer Center, Dept of Anaesthesiology, 
Houston, United States, 2Universit y of Texas MD Anderson Cancer Center, 
Observership, Houston, United States

Background: VGE is a rare but potentially catastrophic complication in lapa-
roscopic surgery. Sudden cardiovascular collapse and neurologic deficit can 
be seen af ter the embolism. Signs and symptoms include profound hypoten-
sion, tachycardia, dysrhythmias, asystole, hypoxemia, cyanosis, and pulmo-
nary edema. The incidence of clinically significant CO2 embolism varies from 
0.001% to 0.59%, and mortality can be as high as 28.5%. We present a case 
of a patient with possible venous gas embolism during laparoscopic surgery.
Case report: A 37-year-old female presented for diagnostic laparoscopy, 
pneumoperitoneum was obtained with 15mmHg CO2, and the patient was 
placed in reverse trendelenburg. Subsequently, her MAP dropped to mid-50s, 
O2 saturation to 30%, tidal volume to 127ml, and EtCO2 to 15mmHg; her PIP 
raised to 56cmH2O. Pneumoperitoneum was released and the patient repo-
sitioned. Endotracheal tube placement was confirmed. Use of phenylephrine 
and ephedrine was necessary for treatment. Anesthesia team performed an 
intraoperative transesophageal echocardiogram (TEE) once patient was stabi-
lized; no evidence of embolus was seen. The episode lasted about 5 minutes. 
A CT of the chest was obtained later and it showed no evidence of embolus.
Discussion: VGE, although rare, can be lethal. It occurs when gas enters 
the venous system; usually as series of gas bubbles which are subsequently 

transported to the right ventricle. Migration of air to the pulmonary circula-
tion increases pulmonary arterial pressure and resistance to right ventricular 
out flow, leading to diminished pulmonary venous return, lef t ventricular pre-
load and cardiac output, thus, resulting in systemic cardiovascular collapse. 
Diagnosis can be done through clinical findings, EtCO2, precordial doppler 
ultrasonography, exclusion of other embolic etiologies, and ultimately TEE. 
Management includes prevention of further gas entry, cardiopulmonary re-
suscitation, volume expansion, oxygen administration, use of vasopressors 
if needed, repositioning of the patient, aspiration with CVC, and hyperbaric 
oxygen.
References: 
Joshi GP. Complications of laparoscopy. Anesthesiology clinics of North 
America 2001.
Muth CM, Shank ES. Gas embolism. The New England journal of medicine 
2000.
Learning points: Rapid diagnosis of VGE can be made with multiple modali-
ties, however TEE can very rapidly delineate between other dif ferent diagno-
ses as well as asses CO, ischemia, volume monitoring and also help guide 
ongoing treatment. 

07AP13-11
First experience with the new European guidelines 
preoperative management of patients with concomitant 
cardiac pathology in non-cardiac surgery 

Gritsan A.1, Ishutin V.2, Mitsukov D.2, Schneider V.2, Novokreshchennykh V.2, 
Smirnova V.2

1Krasnoyarsk State Medical Universit y, Krasnoyarsk Clinical Regional Hospital, 
Dept of Anaesthesiology & Intensive Care, Krasnoyarsk, Russian Federation, 
2Krasnoyarsk Clinical Regional Hospital, Dept of Anaesthesiology & Intensive 
Care, Krasnoyarsk, Russian Federation

In 2014, ESA / ESC issued new guidelines on the management of patients with 
concomitant cardiac pathology in non-cardiac surgery.
Goal: To evaluate the convenience and ef ficiency of the most important provi-
sions of these recommendations in patients at high cardiac risk in thoracic 
surgery.
Materials and methods: The results of doing the 20 patients who under-
went lobectomy. Functional reserves calculated by the power of metabolic 
equivalents (MET). It is also determined by the initial level of troponin I (TPI). 
Additional tests included veloergometry (VEM), monitoring of Holter ECG 
(HM), coronary angiography (CG). Drug therapy was based on the β-AB, ACE 
inhibitors and statins (ST). We evaluated the frequency of arterial hypoten-
sion, during the operational period of the scale Surgical Apgar Score, the fre-
quency and nature of cardiac complications and 30-day mortality from them. 
In the dynamics of 24, 48 and 72 hours to determine the level and evaluated 
the quality of TPI and analgesia by VAS.
Results and discussion: All patients were classified as high risk cal surgeons 
(> 5%). Modified Lee index was 3.3±0.4. MET value was equal to 4.8±0.7. 
Baseline TPI for all patients outside the normal range (0-0.5 ng / ml) was 0.25 
± 0.05 ng/ml. VEM was held 5 and HM 6 patients. The combined use of VEM 
and HM performed in 3, of which 2 underwent CG with stenting. Therapy AB 
and β-ST before surgery was performed in 12 patients. In a survey of CG have 
been assigned to all patients, and β-AB 5 more (25%) and in 9 out of the group 
before they were received , the dose has been subjected to correction. The 
number of patients treated with ACE-up operation has been increased from 14 
to 20, but in 7 patients required a dose adjustment. Hypotension was detected 
in 4 patients. In 2 of the 4 cases, there is de-press the ST segment in leads 
V1-V3, docked at hemodynamic stabilization. All patients received less than 7 
on a scale SAS. All patients had achieved the target level of analgesia at rest 
(≤3 points), and when you cough (≤ 4 points). Concentration TPI 24, 48 and 72 
hours respectively was 0.73±0.08 ng/ml, 0.65±0.06 ng/ml and 0.58±0.05 ng/
ml. During the month in 2 patients were marked by complications of AMI af ter 
18 days and pulmonary embolism at day 25 with a lethal outcome. 
Conclusion: The proposed ESA/ESC guidelines seem to usef fectiveness, 
simple and easy for the anesthetist tool to work out the tactics of patients with 
cardiac pathology in non-cardiac surgery. 
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07AP13-12
Atrial appendage: unexpected intervenient in urgent valvular 
replacement 

Conde R.1, Kahlbau H.2, Ramos C.3, Fragata I.3

1Centro Hospitalar de Trás-os-Montes e Alto Douro, Dept of Anaesthesiology 
& Pain Medicine, Vila Real, Por tugal, 2Centro Hospitalar de Lisboa Central, 
Cardiothoracic Surgery, Lisboa, Por tugal, 3Centro Hospitalar de Lisboa 
Central, Dept of Anaesthesiology, Lisboa, Por tugal

Background: Cardiac surgery implies critical balance between thrombosis 
and hemorrhage. Lef t auricular appendage (LAA) is frequent source of em-
boli. Transesophageal echocardiography (TEE) has growing relevance in the 
perioperative period.
Case report: Male, 67 years, to urgent aortic valvular replacement. Critical 
aortic stenosis (0,6cm2), biventricular failure (ejection fraction (EF) 20%, 
TAPSE (tricuspid annular plane systolic excursion) 9mm) and pulmonary oe-
dema, under inotropic and vasopressor support; new onset AF under rate 
control. Pre-CPB TEE excluded intracardiac masses. Unevent ful aortic valve 
replacement (activated coagulation time (ACT)>450 seconds). Post-CPB 
TEE: large thrombus in LAA.

[Thrombusecho]

Removal of intra atrial thrombus and ligation of lef t atrial appendage. 

[Atrial thrombus1]

PostoperativeTEE: moderate failure (EF 37%,TAPSE 11mm), normal function-
ing aortic valve. Unevent ful postoperative period.
Discussion: Hemostasis results from individual and procedure related ele-
ments, balancing hemorrhage and thrombois.Hemodilution, hypothermia, 
platelet dysfunction and contact with CPB surface inter fere with this dynamic 
process.Intermitente AF may have also played a role towards thrombosis.TEE 
has a well established role in cardiovascular diagnosis:spacial privileged per-
spective of cardiac structures,mainly those not seen in transthoracic view(1).
Perioperatively, allows real time monitoring of structure and function, aiding 
individualized strategies and detection of potentially fatal complications(2). As 
shown in this case, with adequate training and competence, TEE is an invalu-
able resource.
References: 
1. Flachskampf F et al. European Journal of Echocardiography, 2010. 11: 
557-576; 
2. Barber R. Anaesthesia, 2014. 69(7):764-776
Learning points: Being irreplaceable in cardiac anesthesia,TEE is an 
invaluable resource in anesthesia for cardiac patient, highlighting the 
importance of training and accreditation. 

07AP13-13
An evaluation of intubation-associated vocal cord dysfunction 
af ter cardiovascular surgery in a single center 

Taenaka H., Shibata S.C., Fujino Y.
Osaka Universit y Graduate School of Medicine, Dept of Anaesthesiology & 
Intensive Care, Suita-shi, Osaka, Japan

Background and Goal of Study: Intubation-associated vocal cord dysfunc-
tion (VCD) is a common complication in the perioperative period. Importantly, 
VCD can lead to serious respiratory complications in critically ill patients. 
Intubation-associated VCD may be caused by traumatic intubation, however 
the exact mechanism is unclear. The incidence of VCD has been reported 
to occur from 2 to 16% in intensive care patients. The aim of our study is to 
evaluate the incidence of intubation-associated VCD af ter cardiac surgery in 
our institution and identify the possible risk factors. 
Materials and methods: Institutional review board approval was at tained for 
this study. We performed a retrospective record based review of all adult pa-
tients who underwent cardiovascular surgery at our center between January 
2013 and August 2015. VCD was defined as vocal cord paralysis, subluxation, 
recurrent nerve paralysis, laryngeal edema, chorditis and severe hoarseness. 
We investigated the relationship between the incidence of VCD and history of 
smoking, type of surgical procedure, experience of the intubation provider, 
duration of surgery, and duration of intubation. A multivariate analysis was 
performed to identify independent risk factors. 
Results and discussion: We included a total of 911 patients. Af ter excluding 
patients who did not meet our criteria 756 were included for final analysis. 
Twenty-eight patients were diagnosed with VCD (3.7%); vocal cord paralysis 
(n=13) recurrent nerve paralysis (n=3), laryngeal edema (n=2). Fourteen 
patients were re-intubated and of which 8 patients required tracheostomy. The 
risk of VCD was increased with ventricular assist device (VAD) implantation 
(odds ratio [OR] 3.03; 95% confidence interval [CI] 1.18-7.75, p=0.03) and 
thoracic aortic aneurysm (TAA) surgery (OR 3.52, 95%CI 1.55-8.04, p<0.01). 
In the multivariate analysis, brachiocephalic artery repair (p=0.01) was an 
independent risk factor of VCD. Prolonged surgery over 6 hours (p=0.03) and 
long mechanical ventilation periods over 72 hours (p=0.04) were also found 
to increase the risk of VCD. Other factors such as smoking, experience of the 
intubation provider were not significant. 
Conclusion(s): We should pay at tention to intubation related VCD and peri-
operative respiratory complications in VAD implantation, TAA surgery, and 
prolonged surgery and mechanical ventilation periods.
Reference: 
1. Intensive Care Med 2003; 29: 69-74. 
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08AP01-1
Postoperative delirium in non-cardiac surgery: systematic 
review of incidence and risk factors 

Gonçalves L., Godinho P., Lavado J., Leal S., Silva E., Valente E.
Centro Hospitalar de Leiria, Dept of Anaesthesiology, Leiria, Por tugal

Background and Goal of Study: Postoperative delirium (POD) is a sudden 
and usually temporary cognitive and emotional disorder, common in older 
patients submit ted to surgery. This is an underdiagnosed, undertreated and 
still poorly understood condition. This review aims to identify the prevalence 
and risk factors for POD in order to improve preventive and treatment mea-
sures for this condition.
Materials and methods: A systematic review of the literature was conducted 
in the MEDLINE database. Prospective studies published since 2012 and 
evaluating the incidence of postoperative delirium (determined through the 
Confusion Assessment Method) and its risk factors were selected. Patients 
with 65 years of age or higher submit ted to non-cardiovascular surgery were 
enrolled. Search terms included “postoperative delirium” in the title.
Results and discussion: Of the 194 results retrieved, 10 were considered eli-
gible (4116 patients). POD rates changed between 8.5% and 47.5% (weighted 
mean=28.6%). Weighted mean POD incidence was higher in urologic studies 
(37.1%), compared to orthopedic studies (32.2%) and others (22.1%). Patient-
specific factors related to POD incidence included increased age, history of 
cognitive and emotional/af fective impairment and higher functional depen-
dence. Preoperative anemia, intraoperative hemodynamic complications and 
transfusion were other risk factors commonly reported.
Conclusion(s): POD is a prevalent complication in several surgical set tings. 
Adequate preoperative assessment of key surgical variables that may pre-
dispose to this condition is paramount for proper prevention and treatment. 

08AP01-2
ASA physical status score: one size fits all? 

Gouveia C., Gusmão M., Almeida G., Simões Ferreira V., Carrilho A., 
Fragata I.
Centro Hospitalar Lisboa Central, Dept of Anaesthesiology, Lisboa, Por tugal

Background and Goals: The American Society of Anesthesiologists physical 
status score (ASA score) is a six-point scale regularly used to measure preop-
erative health status. Despite its widespread use, considerable variation in the 
ASA score classification allocation has been reported due to its lack of inter-
rater reliability. Previous studies have reported a broad range of comorbidity 
profile variation in each class of the ASA score.
Charlson Comorbidity Index (CCI) is an age adjusted score that includes 19 
diseases weighted on the basis of their association with mortality. It is the 
most extensively studied tool both in clinical and research set tings.
The primary goal of this study is to evaluate the heterogeneity of each ASA 
score grade in terms of comorbidity in the preoperative set ting. Our second-
ary goal is to measure association between ASA score and the comorbidity 
profile assessed by the CCI.
Materials and methods: Authors proceeded to a retrospective analysis of 
the database of patients undergoing a preoperative anesthetic consultation 
for elective surgery in a tertiary hospital during a 3 year period (January 
2012 to December 2014). Statistical analysis was performed with SPSS22.0® 
(α=0.05).
Results and discussion: During the study period, 5991 patients were submit-
ted to a preoperative evaluation. Average age was 56 years (56,1 ± 17,3) and 
51,5% of patients were male (n=3083). Average ASA score was 2,18 ± 0,59. 
Average CCI was 3,09 ± 2,64.
Average CCI was significantly dif ferent between dif ferent ASA scores: ASA 1 
(0,54 ± 0,99), ASA 2 (2,69 ± 2.18), ASA 3 (4,9 ± 2,81), ASA 4 (6,9 ± 3,13), 
(F(3,5987) = 643,7, p<0,05). A significant positive correlation between ICC 
and ASA score was found (r = 0.494, n = 5991, p<0,05). 
Regarding heterogeneity, grades 2, 3 and 4 presented higher CCI range (17, 
18 and 14, respectively) and variance (2,18, 2,81 and 3,13). This data sug-
gests that the higher the ASA score grade, higher the heterogeneity of the 
comorbidity profile. 
Conclusion: ASA physical status score has several known limitations. In com-
parison with the CCI, ASA score shows a positive correlation in each grade 

of the scale. However it presents important heterogeneity, comorbidity wise, 
that af fects mainly grade 2, 3 and 4 of ASA score. A more comprehensive tool 
for comorbidity assessment like CCI seems to have a promising role in the 
preoperative assessment of patients undergoing surgery. 

08AP01-3
POPE - pre operative evaluation 

Gusmao M.D., Almeida G., Marques J., Matos F.L.
Centro Hospitalar de Lisboa Central, Dept of Anaesthesiology & Pain 
Medicine, Lisboa, Por tugal

Background and Goal of Study: In 2012, our hospital performed 2340 pre-
operative assessments for ophthalmic surgeries, all conducted by an anes-
thesiologist. The excessive number of patients and the lack of anesthesia 
specialists led to the need to create a cost ef fective screening system. In 
some countries, nurses assess patients pre-operatively using screening tools 
and locally-developed protocols. Our objective was to create a pre-operative 
questionnaire that can be applied by nurses. A final score given by the ques-
tionnaire automatically decides the need for further assessment by an anes-
thesiologist. 
Materials and methods: On each pre-operative assessment, the question-
naire was applied by a nurse, and the results were registered in a computer 
database created in MS Access 2010. 
The questionnaire included questions concerning: Demographic data, 
Cardiovascular, Respiratory, Renal, Digestive and Hematologic systems, 
Physical performance, Personal habits and Past Medical History, and a final 
score is obtained.
All the patients were also evaluated by an anesthesiologist. The results from 
these evaluations were compared with the score obtained, and a relation be-
tween both was established, determining the cut-of f score that decides the 
need for formal consultation by an anesthesiologist.
Results and discussion: We had a total of 82 patients, 9 of them were ex-
cluded due to missing data.
From the 73 studied patients, 45 females, 28 males, with an average age of 
74,45.
The obtained score was a minimum of -2 and maximum of 37. The score 
cut-of f value that determined the need for anesthesiologist’s evaluation was 
7, which was found to be the best trade-of f between the number of patients 
incorrectly excluded from the evaluation (12,3%) and the total number of pa-
tients submit ted to evaluation (46,5%).
Conclusion(s): This new simple method of pre-operative assessment can be 
routinely applied by nurses making sure every patient is assessed in a timely 
manner.
The obtained score and cut-of f value allowed to exclude about half of the 
patients from further evaluation. However, 12,3% of the patients should have 
undergone further assessment and were excluded from it, which is quite a 
high value of false negatives. The score needs to be improved, and more 
patients are needed in order to refine it.
With this score we aim to create an automated and cost ef fective screening 
system to evaluate and stratify the population perioperative risk.

08AP01-5
Patient satisfaction of the Anesthesia Preoperative Evaluation 
Clinic (APEC) in a tertiary hospital in Taiwan: a questionnaire 
survey and exploration 

Chuang C.-C.1, Lee C.-C.1, Chen Y.-Z.1, Ho C.-H.2, Chen J.-Y.1

1Chi Mei Medical Center, Dept of Anaesthesiology, Tainan, Taiwan, Republic 
of China, 2Chi Mei Medical Center, Medical Research, Tainan, Taiwan, 
Republic of China

Goal of Study: To analyze the patient satisfaction questionnaires of Anesthesia 
Preoperative Evaluation Clinic (APEC) and make medical quality improve-
ment programs.
Materials and methods: The questionnaire was designed with five dimen-
sions including twenty questions about satisfaction which scored by a 7-point 
Likert scale (1 for extremely poor, 7 for excellent) and four multiple-choice 
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questions about actual/acceptable waiting time and actual/expected visit-
ing time. The five dimensions were environment(E), waiting time(W), patient 
safety(P), anesthetic plan explanation(A), and service at titude(S). The study 
was proved by IRB of Chi Mei Medical Center, Tainan, Taiwan (CMH10404-
013). The item-level content validity index was 0.85 confirmed by five experts 
in APEC. The Cronbach’s alpha value was 0.95 in the pre-test 50 question-
naires. During May 25 to August 4, 2015, 1000 questionnaires were complet-
ed by patients above twenty years old af ter they visited APEC. The primary 
outcome was global satisfaction of APEC. The secondary outcome was the 
satisfaction of each dimension and the gap between actual and acceptable 
waiting time/expected visiting time.
Results and discussion: The global satisfaction score of APEC was 6.32. The 
highest score was 6.36 of the question as service at titude of our APEC staf f. 
The average satisfaction scores in the five dimensions of (E), (W), (P), (A), (S) 
were 6.12, 6.06, 6.29, 6.27, and 6.34. 
The lowest scored question was in the dimension (W) as “the acceptability of 
the interruption of your visiting due to medical emergency” with 5.72 point. 
The second lowest score was 5.99 of the question as “the decreased degree 
of anxiety with anesthesia by posters/handout forms” in the dimension of (E). 
86.5% of patients waited for less than 10 minutes, while 85.2% of patients were 
acceptable with waiting more than 10 minutes. 
The actual visiting time was less than 10 minutes in 91.5% of patients, while 
93.7% of patients expected it less than 10 minutes. 
Conclusion(s): The global satisfaction score of APEC gave af firmation to our 
medical service. The result also gave the management component a hint of 
human resources allocation. It’s a bet ter way that the physician was in sole 
duty in APEC. And there’s still much need for improvement in patient instruc-
tions with posters/handout forms. The waiting and visiting time were in line 
with expectation in most patients. The satisfaction questionnaire survey gave 
a guide for improvement programs of APEC. 

08AP01-6
Acute kidney injury and postoperative infection are important 
predictors of 30-day mortality among patients undergoing 
elective cardiac surgery 

Law L.S.C.1, Ng R.R.G.2, Ti L.K.3, Chew S.T.H.2

1Duke-NUS Graduate Medical School, Centre for Quantitative Medicine, 
Singapore, Singapore, 2Singapore General Hospital, Dept of Anaesthesiology, 
Singapore, Singapore, 3National Universit y Hospital, Dept of Anaesthesiology, 
Singapore, Singapore

Objective: Cardiac surgery is associated with major morbidity and mortality 
including acute kidney injury (AKI) and postoperative infection. The incidence 
of AKI af ter cardiac surgery ranges from 16.3-38.9% (1) and surgical site in-
fection is in the range of 0.5-6.8% (2). 
We have previously reported the incidence of AKI and surgical site infection 
as 27.0% and 2.4% respectively (3,4). We investigated the impact of AKI and 
SSI on 30-day mortality in elective cardiac surgical patients in an Asian popu-
lation.
Methods: From August 2008 to July 2012, 2821 patient underwent elective 
cardiac surgery in Singapore’s two major heart centers were recruited. The 
preoperative, intraoperative and postoperative parameters were analyzed with 
30-day mortality as an outcome variable.
AKI was defined using the Acute Kidney Injury Network (AKIN) criteria: in-
creases in serum creatinine ≥26.4 µmol/L or ≥150% from baseline within 48-
hour of surgery. Postoperative infection included the infection of chest, leg 
wound (donor graf t), sternal wound, lines, urinary tract etc.
Results: The 30-day mortality is 0.50%. Patients who died were more likely 
to have a higher EuroSCORE, AKI and postoperative infection. The incidence 
of AKI and postoperative infection was 29.7% and 0.82% respectively. Log-
binomial regression showed that EuroSCORE (RR 1.05, 95% CI 1.03-1.08, 
p<0.001), AKI (RR 3.17, 95% CI 1.04-9.68, p = 0.042) and postoperative in-
fection (RR 14.04, 95% CI 3.33-59.27, p<0.001) were significant predictors of 
30-day mortality. 
Conclusions: This study demonstrated that postoperative AKI and postop-
erative infection were significant predictors for 30-day mortality af ter cardiac 
surgery. Therefore the modification of risk factors for AKI and postoperative in-
fection is important in the reduction of 30-day mortality af ter cardiac surgery.
References: 
1. J Cardiothorac Vasc Anesth. 2015 Jul 15. doi: 10.1053/j.jvca.2015.07.013
2. World J Crit Care Med 2015. 4(4); 265-273
3. J Thorac Cardiovasc Surg 2014, 147: 1356-61
4. J Thorac Cardiovasc Surg 2015, 149: 323-8 

08AP01-7
Cardiopulmonary exercise testing as a predictor of peri-
operative morbidity and length of stay following major surgery 

Pachter D., Turner H., Chuter E.
Sunderland Royal Hospital, Dept of Anaesthesiology, Sunderland, United 
Kingdom

Background and Goal of Study: Cardiopulmonary exercise testing (CPET) 
is a reliable and objective test for evaluation of functional capacity. It is widely 
used as part of pre-operative assessment prior to major surgery.
We looked at the ef fect of CPET performance data on length of hospital stay 
and incidence of post operative complications in patients undergoing major 
surgery in our hospital.
Materials and methods: Retrospective analysis was performed of all patients 
who underwent CPET testing, and thereaf ter proceeded to surgery, following 
the introduction of the service in November 2014.
Previous studies have reported that AT <11ml/kg/min and VE/VCO2 > 34ml/
kg/min are predictors of worse post-operative outcome.1 We therefore sub-
divided our patients into groups with CPET parameters bet ter or worse than 
these cut of f points, and looked at the influence on length of stay and inci-
dence of complications.
Results and discussion: 70 patients underwent CPET testing, 32 of whom 
proceeded to surgery. 22 underwent vascular surgery (14 EVAR, 8 open AAA 
repair). 10 underwent major urological or colorectal procedures.
Mean length of stay (LOS) in patients with AT>11 was 6.8 days compared to 
9.6 days in those with AT <11 ( Student t test p=0.084). In patients with VE/
VCO2<34, mean LOS was 8.8 days, compared to 7.5 days in those with VE/
VCO2>34 (p=0.485). 
In patients undergoing EVAR, mean LOS was 3.1 days in patients with AT>11, 
vs 6.6 days if AT<11 (p=0.019). Those with VE/VCO2>34 had a mean LOS 
was 5.3 days vs 3.2 days if VE/VCO2 <34 (p=0.115). 
For more invasive surgery (open AAA repair/ major colorectal and urology), 
mean LOS in patients with AT>11 was 9.2 days vs 12.5 days in patients with 
AT<11 (p=0.122). In this group, patients with VE/VCO2 >34 has a mean LOS 
of 9.2 days vs 11.4 days if VE/VCO2 <34 (p=0.21).
Post-operative complication rates were higher in patients with AT<11 (6/9, 
66.7%) than those with AT> 11 (11/23, 43.5%), and in patients with VE/VCO2 
>34 (12/21, 57.1%) than those with VE/VCO2 <34 (4/11, 36.3%). (Fisher exact 
test p=0.003).
Conclusions: Reduced AT was associated with an increase in length of hos-
pital stay, significantly so in patients undergoing EVAR . Reduced AT and im-
paired VE/VCO2 were associated with a significantly increased risk of post 
operative complications.
Reference: 
1. Wilson R et al. Impaired functional capacity is associated with all cause 
mortality af ter major elective intra-abdominal surgery. Br. J. Anaesth. (2010) 
105 (3):297-303 

08AP01-8
Retrospective audit of the effect of anemia on length of stay 
[LOS], transfusion and acute kidney injury [AKI] following 
elective total knee replacement [TKR] 

Ananth Manohar R.1, Mensah J.2, Parthasarathy P.3

1Scunthorpe Hospital, Dept of Anaesthesiology & Intensive Care, Scunthorpe, 
United Kingdom, 2Scarborough Hospital, Dept of Anaesthesiology & 
Intensive Care, Scarborough, United Kingdom, 3Scunthorpe Hospital, Dept of 
Anaesthesiology & Intensive Care, Hessle, United Kingdom

Background and Goal of Study: 20% (1) of patients are Anemic before elec-
tive limb Arthroplasty. Pre-operative Anemia is associated with increased 
morbidity, mortality, Length of stay, functional recovery, exposure to blood 
transfusion and quality of life.
Our goal was to identify the incidence of Anemia in elective TKR patients and 
their ef fect on LOS, blood transfusion and AKI at Scarborough Hospital.
Materials and methods: 129 consecutive patients having elective TKR at 
Scarborough Hospital were included in the study. All the results were ana-
lyzed using Word Excel.
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Results and discussion: 

Parameter Variable Number and percentage Length of stay in hours
Age <70 years 61 ; 47 percent 62
 > 70 years 69 ; 53 percent 95
Hemoglobin <12 g/dl 10 ; 7.75 percent 93
 > 12 g/dl 119 ; 92.25 percent 72
Blood Transfusion Yes 5 ; 3.8 percent 125
 No 124 ; 96.2 percent 73
Acute Kidney injury with transfusion Yes 2/5 ; 40 percent 125
Acute Kidney injury without transfusion Yes 15/124 ; 12 percent 93

[Results]

Conclusion(s): Preoperative Anemia, elderly, blood transfusion and AKI pro-
long the LOS following elective TKR.
Reference: 
1. L.T Goodnough et al. Detection, evaluation and management of pre-
operative Anemia in the elective orthopaedic surgical patient: NATA 
Guideline. BJA 2011 Jan; 106(1): 13-22.

08AP01-9
Service evaluation to assess the impact of CPET on patient 
post-operative care 

Kojro A.1, Kelly C.2, Slater R.3

1Shef field Teaching Hospitals, Dept of Anaesthesiology, Shef field, United 
Kingdom, 2Rotherham Hospital, Dept of Anaesthesiology, Rotherham, United 
Kingdom, 3Rotherham Hospital, Dept of Surgery, Rotherham, United Kingdom

Background: Major colorectal surgery is associated with significant morbid-
ity and mortality, a recent UK audit showed mortality of 2.3% and 11.4% for 
elective and emergency surgery (1). 
Predicting patient risk would allow optimization and ef ficient resource allo-
cation, multiple approaches are used but are flawed, inter-observer variabil-
ity with ASA, complexity of APACHE, overestimation of mortality in low risk 
groups with POSSUM (2).
There is a growing body of evidence that CPET is a predictive, repeatable, ob-
jective assessment of a patient’s ability to cope with the metabolic demands of 
surgery and thus a way to evaluate fitness and risk to the patient. 
Goal: To use HDU admission data to determine if the use of CPET to risk 
stratify patients has had a positive ef fect on patient post-operative care. 
Method: Data on HDU admissions was collected locally, this earlier data was 
compared with the patient data collected by the CPET physiology team. 
All CPET patients had their test carried out on a standard protocol. Specific 
anabolic thresholds (ml/kg/min) were used to risk stratify patients into low 
(AT > 11), intermediate (AT10.9 - 9.1) and high risk (AT <9). Those at both 
intermediate and high risk were booked as planned admissions to HDU post-
operatively. 
Results: Demographically both groups were broadly similar. The CPET co-
hort had a greater number of admissions (26). Lower mean length of stay, 5.6 
and 5.7 falling to 4.1 and 4 for emergency and elective admissions. ITU step 
downs reduced from 5 to 1 af ter CPET.
Conclusions: CPET has reduced length of stay on HDU, significantly admis-
sions have switched from predominantly emergency to elective admissions 
(40% before, 72% post CPET). Further indirect evidence comes from the re-
duced ITU step down patients. 
It is likely that the ef fect on length of stay and reduced ITU admissions is due 
to better and earlier identification of those patients who are likely to deteriorate 
and the prevention of this by targeted interventions and earlier recognition. 
References: 
1. West et al (2013). Cardiopulmonary exercise variables are associated with 
postoperative morbidity af ter major colonic surgery: a prospective blinded 
observational study. BJA, 112(4):665 - 671. 
2. Shah and Hamilton (2013) Clinical review: Can we predict which patients 
are at risk of complications following surgery ?. Critical care 17:226. 
3. RCOS (2011). The higher risk general surgical patient - towards improving 
care for a forgotten group. Downloaded 11/10/2015. 

08AP01-10
Comparative analysis of complications in postsurgical patients 
by selected discharge unit 

Gomez Martin A., Miranda Garcia P., Falcon Suarez A., 
Gonzalez Humbreiro J.A., Falcon Suarez O., Fernandez Sampedro S.
Hospital San Agustín, Dept of Anaesthesiology & Intensive Care, Aviles, Spain

Background and Goal of Study: The increasing demand for post-surgical 
intensive care and the limited availability of intensive care units (ICU) forces to 
develop pathways for a properly selection of patients.
The aim of this study is to assess the complications of patients that meeting 
criteria for surgical risk and comorbidity to enter the ICU, were discharged 
directly from post-anesthesia care unit (PACU) to ward. 
Materials and methods: Observational, descriptive, cross-sectional study in 
a secondary referral hospital from September to November 2015, where a 
preoperative selection requirement ICU based on the factors was performed: 
Surgery complexity, comorbidities (ASA score III-IV or ASA II older than 75 
years). Once surgery was completed, patients were transferred to ICU or 
PACU by consensus of the multidisciplinary team generating two groups of 
patients: 
-PACU group: discharged patients from PACU to ward. 
-ICU group: patients admit ted to the postsurgical ICU. 
We assessed the following variables: age, ASA score, intervention and inci-
dents during the perioperative period. It has followed up patients for the first 7 
days postsurgery, recording complications and readmissions in critical care 
units. T-student and Chi square was used to compare groups, with signifi-
cancy level P <0.05.
Results and discussion: Of the 4,236 patients who underwent surgery dur-
ing the study period, 805 patients (19%) had preoperative application for ad-
mission to the ICU. Finally, 658 patients (15%) were included in ICU group and 
126 patients (4%) in PACU group. 
UCI group, 13/658 patients (1.9%) were readmit ted in ICU during the first 7 
days: 9 surgical complications (bleeding, wound dehiscence) and 4 medical 
complications (myocardial infarction, sepsis, pulmonary embolism and ob-
struction of tracheostomy).
Conclusion(s): Af ter making a comparative analysis between both groups 
using T-Student and Chi squared, in this preliminary study no significant dif-
ferences in early postoperative complications (<7 days) were observed. 

08AP01-11
New disability and quality of recovery af ter elective surgery 

Leite D., Amaral T., Moreira J., Mendes L., Santos A., Abelha F.
Centro Hospitalar São João, E.P.E, Dept of Anaesthesiology, Por to, Por tugal

Background and Goal of Study: Disability-free survival af ter surgery has 
recently been suggested as a postoperative outcome measure. We aimed 
to evaluate if early postoperative recovery influences development of New 
Disability af ter surgery. 
Materials and methods: An observational prospective study, approved by 
the institutional ethics commit tee, was performed in 209 patients scheduled 
for elective surgery. Included patients were over 18 years, undergoing non-
cardiac, non-obstetric and non-neurological surgery, that underwent general 
anaesthesia and were admit ted to the Post Anaesthetic Care Unit (PACU). 
Exclusion criteria: inability to give informed consent. 
Patients were evaluated for perioperative characteristics and Portuguese 
version of World Health Organization Disability Assessment Scheduled 
(WHODAS) 2.0 was used at baseline and 3 months af ter surgery. Patients 
with New Disability (PND) were considered when WHODAS score increased 
more or equal than 8% from baseline. Postoperative Quality Recovery Scale 
(PQRS) and Quality of Recovery 15 (QoR-15) were used to evaluate the qual-
ity of recovery af ter surgery. PQRS was used at baseline and af ter surgery at 
minute 15(T15), 40(T40) and days 1(D1) and 3(D3). 
Recovery was defined as return to baseline values or bet ter for all questions 
within each domain;15-item quality of recovery (Qor-15) was applied at base-
line and 24 hours af ter surgery. The EQ-5D VAS was applied 3 months af ter 
surgery in order to investigate Spearman correlation with WHODAS. Clinical 
Frailty scale was applied at baseline and patients were considered to be frail 
if they were classified vulnerable or in a higher class. Mann-Whitney test, Chi-
square or Fisher’s exact test were used for comparisons.
Results and discussion: Of 209, 166 patients completed WHODAS 3 months 
af ter surgery and 8,4% were found to have PND. Overall recovery acessed by 
the PQRS and QoR-15 scores were not dif ferent between groups in all do-
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mains and time evaluations. Spearman’s correlation between WHODAS and 
EQ-5D VAS at 3 months was -0.206 (p=0,008). Median age, time in PACU, 
hospital stay or ASA physical status were not dif ferent. PND were more fre-
quently considered frail (26% vs. 6%,p=0,004).
Conclusion(s): Postoperative disability as a new characteristic at 3 months 
evaluation may be considered an important outcome. Overall early recovery 
in the postoperative period was not dif ferent in PND. Frailty, but not ASA, 
could forecast new postoperative disability. 

08AP01-12
Evaluation of financial burden following complications af ter 
major surgery in France: potential economic benefits af ter 
perioperative goal directed therapy 

Morgane M.1, Landais A.2, Goldstein J.3, Loriau J.4, Alfonsi P.5, Ecof fey C.1

1Universit y of Rennes 1, Dept of Anaesthesiology & Intensive Care, Rennes, 
France, 2Centre Hospitalier Victor Dupouy, Dept of Anaesthesiology & 
Intensive Care, Argenteuil, France, 3Edwards Lifesciences, Dept of Clinical 
Outcome EMEA, Bruxelles, Belgium, 4Hôpital Privé Saint Joseph, Dept of 
Surgery, Paris, France, 5Hôpital Privé Saint Joseph, Dept of Anaesthesiology 
& Intensive Care, Paris, France

Background and Goal of Study: Complications following high-risk surgery 
have an important impact on healthcare costs. Perioperative goal directed 
therapy (PGDT) has been demonstrated to improve postoperative outcomes 
and reduce length of stay (LOS). 
The objective was to evaluate the cost of complications, derived from the 
French hospital payment system based on diagnosis related groups and se-
verity scores and then calculate the potential cost savings and LoS reduc-
tions, based on a recent meta-analyses of PGDT data published by Pearse 
et al (1).
Material and methods: The billing of 2388 patients who underwent sched-
uled high-risk surgery between January 2012 and December 2014 were ret-
rospectively collected from three French hospitals. A sample of one hundred 
records were analyzed to confirm the link between postoperative complica-
tions and severity scores. Continuous variables were presented as means ± 
SD compared with the use of Student’s t-test or median [IR] compared with 
Wilcoxon test in case of normality violation.
Results and discussion: The analysis confirmed that a severity score of 3 
and 4 (on a scale of 1 to 4) was associated with complications in 90% of cases. 
Data were pooled between hospitals in 2 groups: severity 1+2 vs severity 
3+4. The presence of a complication in 36% (n=865) of patients was associ-
ated with a significant increase of costs from 8,205 ± €3,335 to 22,081 ± 
€16,090 (p<0.001, delta of €13,876) and prolonged LoS from a median of 9 to 
21 days (p<0.001, delta 11 days). Based on the expected impact on the inci-
dence of complications, it was projected that PGDT could reduce healthcare 
costs by between €854 and €1458 per patient with a potential reduction in 
hospital bed days of 2573 to 4423 over three years. Assuming a median LOS 
of 11 days for additional procedures, between 234 (+9.8%) and 402 (+16.8%) 
more patients could be treated over those 3 years. Based on global French 
data (around 47,000 high risk surgeries per year), the financial savings could 
range from 42 M€ to 65 M€. 
Conclusions: Implementing PGDT during high-risk surgery could significant-
ly reduce healthcare costs and LOS in France whilst improving patient access 
to care and reducing waiting times for procedures.
Reference: 1. Pearse RM et al. Ef fect of a Perioperative, Cardiac Output-
Guided Hemodynamic Therapy Algorithm on Outcomes Following Major 
Gastrointestinal Surgery. JAMA 2014;311:2181. 

08AP02-1
When medical treatment fails in a patient with idiopathic 
thrombocitopenic purpura (ITP) - an anesthetic-surgical 
challenge 

Sousa Correia J., Afonso A., Gacio M.
Instituto Por tuguês de Oncologia do Por to, Dept of Anaesthesiology, Por to, 
Por tugal

Background: ITP is an autoimmune cause of thrombocytopenia.1 
Splenectomy is performed in the presence of medical treatment’s refractory 
disease.2 The optimization of hemostasis is critical to minimizing the risk of 
bleeding.1

Case report: 47 year-old man with dif fuse large B cell Non-Hodgkin’s lym-
phoma, treated with chemoterapy protocol and subjected to bone marrow 
(BM) autograf t in 2010. In 2014 he presented in Onco-hematology’s (OH) 
appointment with severe thrombocytopenia associated with mucocutaneous 
hemorragic manifestations. A myelogram was performed, excluding BM pa-
thology, and a thoraco-abdomino-pelvic CT scan that revealed no disease 
relapse. In this context, it was assumed the diagnosis of ITP. By refractory to 
medical treatment instituted (Prednisolone, Dexamethasone and Rituximab), 
with platelet count (PC) 16000, laparoscopic splenectomy was submit ted un-
der balanced general anesthesia. Pre-operative optimization envolved a mul-
tidisciplinary team, having performed intravenous immunoglobulin (IVIG) and 
adrenal’s insuf ficiency prophylaxis with hidrocortisone. Conducted, in total, 2 
platelet’s transfusion pools, before induction of anesthesia and in the splenic 
hilum sealing time. Anesthetic-surgical time <3 hours, unevent ful, with hem-
orragic losses estimated in 200mL. Transferred, extubated and hemodynami-
cally stable, to the post-anesthetic care unit. He was, then, transferred to the 
intermediate-care unit, and the first 24 hours was discharged to the infirmary. 
4 hours af ter the surgery presented with PC 72000. On the 3rd postoperative 
day is discharged with PC 115000. The anathomo-pathological study of the 
spleen confirmed ITP. The patient remains with steroid therapy and surveil-
lance in OH appointment.
Discussion: The management of these patients, through careful and tempo-
rary administration of drugs, wants to reach a PC >30000, preferably >50000, 
to face invasive procedures safely and with low drug toxicity. The half-life of 
transfused platelets is short, being extended by the administration of IVIG. 
The anesthetic and surgical approach is extremely relevant for the hemor-
rhagic risk associated. Thus, prior hemostasis optimization is critical.
References: 
1 Int J Surg Case Rep. 2013;4(10):898-900; 
2 Anaesthesia. 2009 Feb;64(2):226-7
Learning points: The ITP refractory to medical treatment involves a multidis-
ciplinary approach for the surgical and anesthetic risk. IVIG is an important 
preoperative agent in a scheduled surgical procedure. 

08AP02-2
Monitoring platelet function in emergency surgery of a patient 
under clopidogrel 

Llau J.V., Socorro T., Montero M.J., Garzando M., Ferrandis R.
Hospital Clinico Universitario de Valencia, Dept of Anaesthesiology & 
Intensive Care, Valencia, Spain

Background: Management of clopidogrel before surgery is a challenge, 
mainly in emergency cases because its powerful antiplatelet action mediated 
by the specific P2Y12 receptor blockade. Although patients receiving clopi-
dogrel are at a risk for bleeding, it is not the same for all cases. The reason 
could be that the response to clopidogrel administration varies widely among 
patients. Clinical, genetic, and cellular factors are involved in the response 
variability. Monitoring platelet responsiveness could be an optimal way to indi-
vidualize the management of this clinical. 
Case report: A 74-year-old man with a past medical history of an acute isch-
aemic stroke 8 y ago arrived to the emergency department with acute ab-
dominal occlusion and abdominal peritonitis due to a ruptured diverticulitis. 
The surgeon indicated emergent abdominal laparotomy (in 90’). The patient 
was treated with clopidogrel 75 mg od, last drug tablet intake in the morning 
(about 8 hours before). We performed a platelet reactivity test with the Verify-
Now device (Accumetrics, San Diego, CA-USA) with the specific cartridge to 
measure platelet P2Y12 receptor blockade. The result shows P2Y12 Reaction 
Units (PRU) measurement of 124 (base 186 PRU), resulting in a 0% inhibition 
due to clopidogrel. The surgery passed without meaningful bleeding, the PO 
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period didn’t show a significant decrease of haemoglobin and the patient lef t 
the hospital 10 d af ter surgery without incidents. 
Discussion: As clopidogrel increases perioperative bleeding, guidelines rec-
ommend withholding clopidogrel in patients scheduled for surgery for 5 days 
(1). Some guidelines suggest the use of platelet function tests for optimal tim-
ing of surgery, although they do not provide an ideal platelet function assay 
to increase the safety of surgery (2). In emergency surgery, the use of point-
of-care tests to assess the platelet function in patients receiving clopidogrel 
could provide a guide for the specific management of an eventual bleeding, 
distinguishing if it is related or not with the action of clopidogrel. In our case, 
the results of the test were of great aid, avoiding any delay in the surgery and 
any platelets transfusion. 
References: 
1. Kozek-Langenecker S, et al. Eur J Anesthesiol 2013;20:270-382.
2. Kristensen SD, et al. Eur J Anesthesiol 2014;31:517-73.
Learning points: Platelet function assessment could aid the management of 
patients under clopidogrel therapy. The POC devices should be validated for 
this objective. 

08AP02-3
Haematocrit and outcome af ter admission to surgical intensive 
care unit 

Lopes A.M.1, Silva J.2, Silva D.1, Sousa G.1, Santos A.1, Abelha F.1

1Centro Hospitalar São João, E.P.E, Dept of Anaesthesiology, Por to, Por tugal, 
2Facult y of Medicine, Dept Medicine, Por to, Por tugal

Background and Goal of Study: A low haematocrit af ter surgery has been 
associated with poorer outcomes as cardiac-related morbidity and mortal-
ity. Anaemia could be especially important in critical ill patients since they 
have increased metabolic demand. We aimed to evaluate the impact of a low 
haematocrit in patients’ outcomes af ter non-cardiac surgery in a surgical in-
tensive care unit (SICU).
Material and methods: Af ter study approval by the institutional ethics com-
mit tee, an observational retrospective study was conducted. Patients sub-
mit ted to non-cardiac elective and emergency surgery admit ted at the SICU 
(from Jan 2006 to July 2013) were included. Exclusion criteria were age <18 
years old, length of stay <12h, and patients readmit ted in the context of initial 
admission in the study period. Patients were classified as having low hemato-
crit (PLH) if hematocrit was below 30 at SICU admission. Severity of disease 
scoring systems were evaluated and his variables were measured individu-
ally. Postoperative complications: acute kidney injury (AKI) and major cardiac 
events (MCE) were evaluated. Patient’s demographics and perioperative data 
were collected. The Mann-Whitney U test, Fischer’s exact or Chi-square test 
were used.
Results and discussion: From a total of 4565 patients, 4398 were included 
in the study. AKI occurred in 285 patients (6.5%), MCE in 107 patients (2.4%) 
and 327 patients died (7.4%). 1126 (25.6%) were PLH. These patients had 
more frequently serum creatinine >2.0 mg/dL (p<0.001), they were more 
of ten submit ted to non-elective surgery (p<0.001), were admit ted more fre-
quently with a Glasgow Coma Scale ≤ 9 (p<0.001), and were more of ten on 
mechanical ventilation (p<0.001). They had at SICU admission a lower core 
temperature (p<0.001), lower systolic blood pressure (p<0.001) and lower 
mean arterial pressure (p<0.001) with a higher heart rate (p<0.001). They 
stayed longer in SICU (p<0.001) and had a longer hospital stay (p<0.001). 
Age and gender were similar among all patients. Af ter SICU admission PLH 
had higher rate of MCE (4% vs 1.9%, p<0.001) and AKI
(11.5% vs 4.7%, p<0.001). They had a higher mortality rate at SICU (3% vs 
0.8%, p<0.001) and during the hospital stay (12% vs 5.9%, p<0.001).
Conclusion(s): PLH had frequently alterations in acute physiological mea-
surements and had more frequently adverse outcomes. These patients had 
higher SICU and hospital length of stay and had a higher ICU and hospital 
mortality rate. 

08AP02-4
Massive pulmonary thromboembolism after subarachnoid 
blockade 

Norte G., Sampaio A., Matos F., Martins M., Manuel S., Pegado L.
Coimbra Hospital and Universit y Centre, Dept of Anaesthesiology, Coimbra, 
Por tugal

Background: Pulmonary thromboembolism during or af ter regional anesthe-
sia, although very rare, it has been reported in cases undergoing lower limb 
orthopedic surgeries. This condition is a cardiovascular emergency that may 
lead to severe acute failure of the right ventricle with increased risk of death1. 
Is here reported a case of a massive pulmonary thromboembolism af ter a 
subarachnoid blockade, to highlight the need of a quick acting, in order to 
decrease its major complications.
Case report: An 84-yr-old woman, 64kg, with arterial hypertension, to be 
submit ted to open osteosynthesis due to right supracondylar femur fracture. 
On the basis of the patient’s history and clinical exams, a subarachnoid block-
ade (levobupivacaine, 10mg) was performed for anesthesia.
During mobilization of the leg for disinfection, the patient experienced dys-
pnea, chest pain, progressive desaturation, tachypnea, marked tachycardia 
and arterial hypotension, followed by respiratory arrest and severe bradycar-
dia. At that point endotracheal intubation was promptly performed and hemo-
dynamic stabilization assured by aminergic support.
Observation of a low etCO2 and signs of right heart failure on echocardiog-
raphy, the patient was immediately taken to CT-angio. A massive PTE was 
confirmed. For that reason an intravenous administration of heparin 4000 I.U. 
was performed immediately. The patient was admit ted to PACU for PTE treat-
ment and extubated 1 day af ter. Ambulatory treatment for PTE was prescribed 
and the surgery postponed.
Discussion: A systemic review of literature revealed that immobilization, 
advanced age and long bone fractures are risk factors for developing deep 
venous thrombosis, with rapid evolution to acute PTE due to venous dilation 
caused following spinal anesthesia2.
A high degree of suspicion and rapid detection of signs are needed to imme-
diate intervene, leading to early diagnosis and treatment of an acute PTE that 
arose af ter performing spinal anestesia.
References: 
1. Cantarella G, La Camera G, Lanzafame B.Acta Med Medit 2015,31:335
2. Anderson Jr. F, Spencer F,Circ 2003;107:9-16
Learning points: The clinical symptoms of severe hypoxia, dyspnea, chest 
pain, marked desaturation, tachycardia, and arterial hypotension af ter spinal 
anesthesia in patients with traumatic fractures of the femur to undergo ortho-
pedic surgery should immediately raise the suspicion of acute PTE. Careful 
surveillance of such patients is necessary to prevent critical events. 

08AP02-5
Thromboelastometry as a guide in a patient with an acquired 
dysfibrinogenemia due to an acquired inhibitor that produced 
a delay of fibrinopeptide B release scheduled for thoracic 
surgery 

Parera A., Diaz R., Unzueta M.C., Moral M.V.
Hospital de Sant Pau, Dept of Anaesthesiology & Pain Medicine, Barcelona, 
Spain

Background: Acquired inhibitors that inter fere directly with fibrin formation 
are rare and the vast majority occur in patients with autoimmune disease, ma-
lignancy or without underlying causes1. In our case, routine coagulation tests 
have a low predictability of bleeding and tromboelastometry may improve 
hemostatic monitoring.
Case report: A 52-year-old woman, scheduled for mediastinoscopy for lymph 
node staging of lung cancer. In the preoperative period, she was found to 
have a prolonged prothrombin time (2.98), activated partial thromboplastin 
time (3.62) and thrombin time (>300) but a normal reptilase time. She denied 
easy bruisability, petechiae, purpura or ecchymosis. She had ten abortions 
in the past. Hemostasis Unit diagnosed an acquired dysfibrinogenemia with 
an inhibitor that produced a delay of fibrinopeptide B release. We performed 
a ROTEM® before the surgery and we noticed an INTEM: CT:363 s MCF:84s, 
EXTEM: CT:220 s MCF: 86s and FIBTEM: 85 mm. We administered fibrinogen 
(1g) previous to the surgery and it was performed without any complications.
Discussion: Most patients with dysfribrinogenaemias due to delayed relase 
of fibrinopeptide B do not have associated bleeding complications. There are 
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two potential explanations for the absence of haemorrhagic manifestations. 
Firstly, only a small amount of fibrinopeptide B release is suf ficient to influence 
the clot ting process. Secondly, any liberation of fibrinopeptide B enhances 
the rate and extent of lateral association and fibrin assembly but is not nec-
essary for clots themselves to form. These two functional characteristics of 
fibrinopeptide B liberation explain how patients with defects in fibrinopeptide 
B liberation can have striking “in vitro” laboratory findings without evidence 
of clinical bleeding2. Thromboelastometry helps us during the perioperative 
period.
References: 
1. Nawarawong W. The rate of fibrinopeptide B release modulates the rate of 
clot formation: a study with an acquired inhibitor to fibrinopeptide B release. 
Br J Haematol 1991; 79:296-301.
2. LLobet D. An acquired inhibitor that produced a delay of fibrinopeptide B 
release in an asymptomatic patient. Haematologica online 2007;92:(2) 
Learning points: Routine coagulation screening performed in the periopera-
tive period has a low predictability of bleeding during the surgery. We need 
other point of care strategies as ROTEM® to define how the coagulation “in 
vivo” is. 

08AP02-6
Wheezes may lead you wrong 

Tolosa, Morales F., Amador García I., Espinosa Domínguez M.E., León, 
San Segundo T., Horas Barrera C., Rodríguez González I.P.
Hospital Universitario Nuestra Señora de la Candelaria, Dept of 
Anaesthesiology, Santa Cruz de Tenerife, Spain

Background: A case of tracheal stenosis and dilated cardiomyopathy in a 
35-year-old woman misdiagnosed with asthma.
Case report: A middle-age woman was transferred to our hospital experienc-
ing dyspnea with no improvement af ter bronchodilators. She suf fered from 
leukemia treated with chemotherapy and asthma. 
Due to important hypoxemia a TC scan was done showing a multinodular 
goiter that was compressing 75% of the tracheal lumen. A total thyroidectomy 
was performed.
Tracheal intubation was guided by fibrobronchoscopy, but low cardiac output 
signs were noticed during the procedure and in our Post-Anesthesia Care 
Unit.
We started hemodynamic support with norepinephrine and dobutamine infu-
sions and hemodynamic monitoring with PiCCO. Echocardiography showed 
dilated ventricles and 30% ejection fraction,while chest x ray showed grade 3 
cardiomegaly.
Furosemide, spironolactone and levosimendan infusion were initiated, 24 
hours later, no hemodynamic support was required.
The patient was discharged to the cardiology department 4 days af ter sur-
gery.
Discussion: Even with cardiomegaly and symptoms due to a decompen-
sated heart failure, the patient was diagnosed with asthma, her age being a 
confusing factor and goiter worsening her respiratory failure.
We diagnosed it with echocardiography and we used transpulmonary thermo-
dilution for assessment of cardiac function.
We started dobutamine and norepinephrine in order to solve low cardiac out-
put (1). Levosimendan infusion of 0.1mg/kg/min for 24 h improved general 
and pulmonary hemodynamics.
Dilated Cardiomyopathy is characterized by a dysfunction of one or both ven-
tricles, chemotherapy or hyperthyroidism being the possible etiology in this 
patient. Newly identified targets, such as calcium sensitizing, improve progno-
sis and reduce mortality (2).
References: 
1. M. Merlo et al (2015): Clinical management of dilated cardiomyopathy: 
current knowledge and future perspectives, Exper t Rev Cardiovasc Ther, DOI
:10.1586/14779072.2016.1125292. 
2. P. Pollesello et al (2015): Calcium sensitizers: What have we learned over 
the last 25 years? Int J Cardiol, 203 (2016) 543-548.
Learning points: Dilated Cardiomyopathy may present de novo in people 
without known cardiac dysfunction, we should suspect it when cardiomegaly 
and dyspnea are present.
Echocardiography is an important tool for urgent diagnosis.
Levosimendan is a potential drug for the treatment of decompensated heart 
failure.
Fixation errors could lead to a misdiagnosis with fatal consecuences. 

08AP02-8
Cardiogenic shock from takotsubo cardiomyopathy cannot be 
prevented by thoracic epidural anesthesia (TEA) 

Moser B.1, Kalmbach K.1, Eberhardt F.2

1Evangelisches Krankenhaus Kalk, Dept of Anaesthesiology & Intensive Care, 
Cologne, Germany, 2Evangelisches Krankenhaus Kalk, Dept of Cardiology & 
Intensive Care, Cologne, Germany

Background: Takotsubo cardiomyopathy (TM) is a rare condition typically 
associated with acute emotional or physical stress, especially in postmeno-
pausal women. Clinical findings are chest pain and dyspnea, of ten mimick-
ing myocardial infarction (MI). Angiography or cardiac ultrasound typically 
show lef t-ventricular (LV-) apical akinesis or hypokinesis and basal hypercon-
tractility, which results in apical ballooning and decreased ejection fraction. 
Catecholamine overload seems to be the likely pathophysiological mecha-
nism. 
Thoracic epidural anesthesia (TEA) is supposed to reduce perioperative car-
diac stress by reducing cardiac sympathetic activity. Thus it can be hypoth-
esised that TEA might reduce stress vulnerability in patients with TM.
Case report: We describe the case of a 80-year-old woman with history of 
arterial hypertension. Preoperative transthoracic echocardiogram (TTE) 
showed normal LV-function without wall motion abnormalities. The patient un-
derwent uncomplicated open sigmoid resection for colonic cancer in general 
anesthesia combined with TEA on level Th8/9. Surgery was without any major 
complications. Postoperative analgesia was suf ficient without any additional 
opioids. The patient was very concerned about urinary incontinence despite 
placement of a foley catheter. On day 4 af ter surgery, the patient had to be 
readmit ted to ICU with acute dyspnea and tachycardia. She was pale and 
sweating. Lab tests showed a lactate of 13.5 mmol/l and a troponin I of 3100 
U/ml. ECG showed new RBBB. TTE showed reduced LV function with severe 
apical hypokinesia. MI was ruled out during urgent cardiac catheterization. 
Ventriculography showed apical hypokinesis, apical ballooning and an ejec-
tion fraction of 17%. The patient recovered well af terwards. Follow-up TTE 
showed complete recovery of LV function.
Discussion: Our patient suf fered from TM despite ef fective TEA. The reason 
for this might have been her high level of anxiety over several days resulting in 
high levels of circulating catecholamines, which were not influenced by TEA.
Learning points: Although cardiogenic shock from TM cannot be completely 
prevented by TEA we advocate the use of this technique in patients with a 
history of TM. Since manifestation of TM is strongly associated with emotional 
stress, we assume that general stress levels can be reduced by the excellent 
analgesia provided by TEA. In addition, such patients should be closely moni-
tored for emotional stress and treated accordingly. 

08AP02-9
Intraluminal thrombus during placement of a central venous 
catheter: is the ultrasound a thing of the present or from the 
future? 

Pereira C., Panzina A., Rodrigues H., Costa D., Preto L., Roberto P.
Centro Hospitalar Vila Nova de Gaia, Dept of Anaesthesiology, Vila Nova de 
Gaia, Por tugal

Background: The causes of internal jugular vein (IJV) thrombosis include: 
malignancy, thrombophilic abnormalities, central venous catheter (CVC), 
etc1. The complications vary from sepsis, pulmonary embolism and airway 
edema1. Two-dimensional imaging ultrasound guidance (US-G) is recom-
mended, by the main societies, as the preferred method for insertion of a CVC 
into the IJV in elective situations, for its higher first insertion at tempt success 
rate, fewer number of at tempts and reduced mechanical complications2,3. This 
case reports a clinical situation in which the US-G was of high clinical rel-
evance compared with landmark guided technique (LGT).
Case report: Female, 30 years old, ASA 3, presenting with controlled asthma, 
end-stage renal disease on hemodialysis, atrophic right kidney, mechanical 
aortic, mitral and tricuspid valve, under anticoagulant therapy, pacemaker and 
controlled hyperprolactinemia. She was proposed for retroperitoneal laparo-
scopic nephrectomy due to right kidney cancer. Preoperative evaluation had 
no significant findings. Before induction of anesthesia it was at tempted place-
ment of CVC in the right IJV by LGT, with multiple unsuccessful at tempts. It 
was tried again on the lef t using an US-G technique, which showed an intra-
luminal thrombus in the lef t IJV. It was then decided not to put CVC and keep 
only two broad gauge peripheral accesses. It was performed a balanced gen-



291Perioperative Medicine

eral anesthesia. The patient remained hemodynamically stable throughout the 
procedure, which lasts about 2 hours. It was extubated and taken to the post-
anesthesia care unit where she recovers for 24h, unevent ful.
Discussion: The management of complications related to CVC placement is 
essential to a safe anesthetic practice. The US-G CVC insertion allow the iden-
tification of the precise position of the target vein, the surrounding anatomic 
structures and the detection of anatomical variants or thrombosis within the 
vessel2. This case highlights the great importance of US-G in the CVC inser-
tion to improve patient outcome based on the available literature.
References: 
1. Q J Med 201;104:209-219.
2. J Am Soc Echocard. 2011;24:1291-318.
3. Anesthesiology 2012 Mar;116:539.
Learning points: Despite the obvious advantages of US-G technique, many 
hospitals do not have easy access to such technology. Since it’s an operator-
dependent method, experience has an influence on the results, therefore 
there’s a need for investment on operator’s training to acquire the necessary 
manual skills2. 

08AP02-10
Successful perioperative management of a child with von 
Gierke disease 

Owusu-Agyemang P., Zavala A., Williams U., van meter A., Tsai J., Konda P.
MD Anderson Cancer Center, Dept of Anaesthesiology, Houston, United 
States

Background: Von Gierke (Glycogen storage disease type 1a) is an autosomal 
recessive disorder caused by a deficiency of the enzyme glucose 6-phos-
phatase. Anesthetic challenges include the management of lactic acidemia, 
hyperuricemia, hyperlipidemia and the avoidance of potentially catastrophic 
fasting hypoglycemia.
Case report: A 15 year-old, 54.5 kg young male with a history of GSD 
1a presented for the retroperitoneoscopic resection of an adrenal mass. 
Preoperative preparation included a consultation with an endocrinologist, 
whose recommendations are outlined in table 1.
Discussion: The day before surgery, the patient was admit ted by the en-
docrine service and managed according to the recommendations shown in 
table 1. On the day of surgery, anesthetic management consisted of; 2 mg of 
IV midazolam premedication; induction of anesthesia with fentanyl, propofol, 
and rocuronium; and general anesthesia with continuous infusions of propofol 
and dexmedetomidine. A maintenance infusion of D10 with 0.9% NS at 78 ml/
hr was continued intraoperatively, and plasmalyte was used for supplemental 
fluid boluses. The first arterial blood gas sample (obtained 1 hour af ter induc-
tion) revealed a lactate level of 10.5 mmol/l and a glucose level of 119 mg/dl. 
Although subsequent glucose levels were within normal range, lactate levels 
remained above 10 mmol/l elevated despite two 500 ml fluid boluses. The sur-
gical procedure was completed unevent fully and the patient was extubated 
and taken to the recovery room in stable condition. Blood glucose and lactate 
levels were checked at hourly intervals in the immediate postoperative period. 
Elevated lactate levels were treated with a 1 liter bolus of NS and returned to 
preoperative levels within 12 hours of surgery. The patient was discharged 
home in stable condition on postoperative day 1. Frequent monitoring of glu-
cose levels and providing a glucose infusion during the fasting period aided in 
the prevention of hypoglycemia. In addition to tight glucose control, boluses 
of 0.9% NS resulted in the gradual reduction of lactic acidemia.
Reference: 
1. Anaesthesia in Von Gierke’s disease: Current approach to management: 
Anaesthesia, 1980, v 35, pg 699-702 
Learning points: Frequent monitoring of glucose levels and a glucose infu-
sion during the fasting period aids in the prevention of hypoglycemia. Boluses 
of 0.9% NS results in the gradual reduction of lactic academia that can de-
velop. 

08AP02-11
Perioperative ventricular arrhythmias in a patient treated with 
Christmas rose (Hellerobus spp) powder - case presentation 

Cobilinschi C.1, Țincu R.1, Opriță B.1, Tomescu D.2, Macovei R.A.1

1Clinical Emergency Hospital of Bucharest, Dept of Anaesthesiology & 
Intensive Care, Bucharest, Romania, 2Fundeni Clinical Institute, Dept of 
Anaesthesiology & Intensive Care, Bucharest, Romania

Background: Perioperative ventricular arrhythmias are life-threatening car-
diac complications, which can be caused by a variety of causes. “Christmas 
rose” or Hellerobus is a natural product used in various ailments, including 
constipation. High doses of Hellerobus can cause cardiac toxicity induced by 
aglycons and protoanemonin.
Case report: We present the case of a 28 year-old female patient due to 
perform a colonoscopy under total intravenous anesthesia (TIVA). From her 
medical history, we mention that the patient suf fered from chronic constipa-
tion, treated with a variety of laxatives. A month prior to the colonoscopy she 
began self-administration of Hellerobus powder (0.5 g/day) and two days 
before hospital admission she increased the dosed to 2g/day. Clinical and 
laboratory preoperative evaluation revealed no other pathological findings. 
During TIVA Midazolam (4mg), Fentanyl (0.1 mg) and Propofol (50 mg) were 
administered. No saturation variations were registered. Five minutes af ter ini-
tiating the procedure ventricular bigeminy was observed, shortly followed by 
an episode of sustained polymorphic ventricular tachycardia (>30seconds). 
Af ter spontaneous remission of ventricular tachycardia, ventricular bigemeny 
persisted, that imposed lidocain 1% (60 mg) administration. Colonoscopy 
ending and anesthetics antagonizing were decided. Ventricular arrhythmia 
continued requiring intravenous metoprolol (2mg) and lidocain 1% (40mg). 
Twenty minutes later the ventricular bigeminy ceased.Subsequent cardiologic 
investigation (echocardiography, holter ecg monitoring, cardiac stress test) 
revealed no pathological findings, so that Hellerobus cardiac toxicity was in-
criminated. Stopping Hellerobus powder administration was recommended. 
The cardiac reevaluation maintained normal at one month, so that colonos-
copy under TIVA was one again performed with no incident. 
Discussion: This case draws at tention to the fact that natural products that 
are apparently harmless can cause life-threating systemic toxicity that can 
interact with anesthetic agents. Preanesthetic evaluation has to take into ac-
count natural treatments especially if they are not prescribed by a physician.
Learning points: The importance of preanesthetic evaluation, Awareness of 
natural product’s toxicity. 

08AP03-1
Perioperative morbidity and mortality in bariatric surgery - the 
experience of a center 

Godinho L., Conceição L., Alves C., Seixas M., Sampaio A.S., Martins C.
Centro Hospitalar e Universitário de Coimbra, Dept of Anaesthesiology, 
Coimbra, Por tugal

Introduction: Obesity is a chronic disease and its prevalence is rising all over 
the world. Bariatric surgery is the best long-term treatment for morbid obesity. 
Although considered to be safe, there are still risks of considerable morbidity 
and potential mortality by 10% and 1.5 %, respectively. 
The aim of this study is to describe the experience of a center in the surgical 
treatment of obesity and describe the morbidity and mortality occurred until 
hospital discharge. 
Methods: Monocentric retrospective study that included the patients submit-
ted to bariatric surgery from January 2010 to November 2015. A database 
for all patients was created based on: type of surgery, sex, age, ASA clas-
sification, BMI, duration of surgery, duration of hospital stay and occurrence 
of complications. 
Results: 679 patients (120♂ and 559♀ ) submit ted to bariatric surgery (1 duo-
denal switch, 41 gastric banding, 319 gastric sleeve, 318 gastric bypass), age 
44,13±9,92y (min 19y - max68y), BMI 44±8kg/m2 (min 27kg/m2 - max 82kg/
m2), ASA classification II - 523 patients, ASA III - 155, ASA IV - 1, duration of 
the procedure 146±96min (min 55min - max 535min). Duration of hospital 
stay 7,88±10,92 days (min 2 days, max 144 days). Hypertension (n=368), 
hyperlipidemia (n=220), diabetes (n=199), depression (n=143) and obstruc-
tive sleep apnea (n=98) were the most common diseases in this population.
Complications occurred in 47 patients (6,92%): enteric fistula (n=14), acute 
renal failure (n=13), acute hemorrhage requiring blood transfusion (n=13), 
surgical wound infection (n=11), sepsis (n=8), urinary tract infection (n=6), 
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pneumonia (n=5), intra-abdominal abscess (n=5), hemorrhagic shock (n=1), 
septic shock and pulmonary embolism (n=1). 10 patients required urgent 
admission in the Intensive Care Unit.
2 (0,29%) patients died in the postoperative period, following hemorrhagic 
and septic shock. 
Discussion/Conclusion: The incidence of morbidity and mortality was 6.92 
% and 0.29%, respectively, both lower when compared to other reference 
centers. The reduced incidence of these adverse events reflects a joint ef fort 
of all team members of the Unit of Surgical Treatment of Morbid Obesity of our 
center. A careful preoperative evaluation associated with a risk stratification 
and adequate planning of the postoperative period are essential to reduce the 
incidence of complications in patients undergoing bariatric surgery. 

08AP03-2
Retrospective analysis of incidence of postoperative 
complications in bariatric surgery in the General Hospital 
of Valencia 

Hernández M.J.1, Torres O.2, Gómez-Diago L.1, Bruna M.3, Hernández J.1, 
de Andres J.1

1Hospital General Universitario de Valencia, Dept of Anaesthesiology & 
Intensive Care, Valencia, Spain, 2Hospital General de Valencia, Dept of 
Anaesthesiology & Intensive Care, Valencia, Spain, 3Hospital General 
Universitario de Valencia, Dept of Surgery, Valencia, Spain

Background: Obesity is a global health problem. Up to 35% of the population 
in the US and 15-20% in Europe are considered obese. Obesity is associated 
with significant comorbidities. In recent years there has been an increase in 
the number of bariatric surgeries. Approximately 344,000 bariatric surgeries 
are performed annually worldwide. Pre-anesthetic assessment should be fo-
cused on detection of co-morbidities and high-risk patients to optimize out-
come. 
Goal of study:To determine the incidence of mortality in our study population 
and the most frequent complications that have occurred in patients undergo-
ing bariatric surgery from November 2010 to November 2015 in the General 
Hospital of Valencia.
Materials and methods: A retrospective observational analysis of bariatric 
surgeries performed in our hospital between November 2010 and November 
2015.
Results and discussion: Between November 2010 and November 2015, 141 
bariatric surgery procedures were performed in our hospital. The specific 
interventions include 123 sleeve gastric, 15 gastric bypass, and only 3 intra-
gastric prosthesis. The main comorbidities found were, obesity sleep apnea 
(75 patients), hypertension (76 patients), metabolic syndrome (66 patients), 
dyslipidemia (60 patients), type 2 diabetes mellitus (60 patients), joint disorder 
(47 patients) and heart disease (6 patients). The 30-day mortality rate was 
0%. 8 patients presented surgical wound abscess, 7 patients had respiratory 
infection without requiring critical care unit admission, in 7 patients suture 
dehiscence occurred and 8 patients had a intraabdominal hematoma, 1 pa-
tient suf fered a perioperative myocardial infarction and reintervention were 
performed in 10 patients.
Conclusion(s): The absence of deaths associated with bariatric surgery and 
the low incidence of complications associated with it, make bariatric surgery 
a safe technique for the patient, which provides great benefits on health. 
Anesthetic management involves challenging and extensive knowledge of the 
physiology and pharmacology variations in the obese patients. 

08AP03-3
Relationship between positive fluid balance and complications 
development af ter major abdominal operations 

Musaeva T., Zabolotskikh I., Kulinich O., Karipidi M.
Kuban State Medical Universit y, Dept of Anaesthesiology & Intensive Care, 
Krasnodar, Russian Federation

Background and Goal of Study: To determine relationship between exces-
sive fluid administration during the perioperative period and complication de-
velopment af ter major abdominal operations.
Materials and methods: A retrospective study of the perioperative period 
af ter major abdominal operations in 300 patients was performed. The physi-
cal condition of patients corresponded to 3 class of ASA. The median age 
was 46.0 (38,0-62,0) years. The duration of the operations was more than 180 
minutes. All patients received standart fluid management were divided into 2 
groups according to complication development during postoperative period: 
1 - with complicated postoperative period (n = 69), without complications (n 
= 231).
Results and discussion: Patients with complications had significantly greater 
cumulative positive fluid balance, than patients without complications on post-
operative day 1 (34,5 (19,5-44,3) and 21,9 (7,1-31,3) ml/kg; p > 0.05), day 3 
(80,4 (61,1-106,2) and 38,2 (21,2-58,7) ml/kg; p <0.03), day 5 (115,2 (79,2-
118,5) and 40,6 (17,7-58,6)ml/kg; p <0.01), day 7 (134,4 (107,9-166,8) and 
42,2 (24,3-61,9)ml/kg; p <0.01), day 9 (135,3 (118,8-158,4) and 47,5 (29,4-
68,6)ml/kg; p <0.01). Multivariable regression analysis demonstrated that cu-
mulative fluid balance in day 3 (risk ratio =2.12, 95% CI =1.36-3.51, P-value 
=0.001) was independent risk factor for postoperative complications.
Conclusion(s): It is necessary to count the cumulative balance, along with the 
daily balance as accumulated fluid can be significant. Positive fluid balance in 
postoperative day 3 was a significant risk factor for complications in patients 
af ter major abdominal operations. 
Reference: 
Zabolotskikh I.B., Musaeva T.S., Kulinich O.V. Individual approach 
to perioperative fluid therapy based on the direct current potential 
levels in patients af ter major abdominal surgery. European Journal of 
Anaesthesiology. 2015. T. 32. № S 53. C. 260.

08AP03-4
Outcome prediction in Hip fractures in the elderly: 
a survey of two scoring systems 

Sultanpori A.1, Thompson C.2, Saxena S.1

1Scunthorpe Hospital, Dept of Anaesthesiology, Scunthorpe, United Kingdom, 
2Hull York Medical School, Medical School, Hull, United Kingdom

Background and Goals: Hip fractures are a serious problem in our grow-
ing elderly population. 10% of those having this will die within a month, with 
30% mortality at 1 year. Any at tempt at Outcome Prediction in this group of 
patients could inform decision making about the level of care needed, the 
consent process (including resuscitation status), communication with patients 
and relatives. It would also allow planning for appropriate anaesthetic and 
perioperative management. 
Materials and methods: In our institution, the Nottingham Hip Fracture Score 
(NHFS) is commonly used for Risk Prediction. We have trialled the use of the 
P-POSSUM score (PPS) in the surgical population at large. We hypothesised 
that given the physiological derangements common in elderly patient with HF, 
the PPS may help us in outcome prediction. 
We aimed to look at these two scores in a group of HF patients to compare 
their relative benefits, risk prediction and clinical validity.
We retrospectively identified operations for HF for a month long period in 
2013, looking at 18 sets of notes. Both NHFS and PPS were calculated for 
each patient and the scores compared.
Results and discussion: 
There was a wide variation between the two scores. 
31% of the times both scores had similar prediction. 
In over half the cases, the scores disagreed by 4-11% risk. In 6% the risks 
prediction were out by 40%.
No one score consistently over predicts risks. The NHFS has only 7 param-
eters, while the PPS looks at 18. However some of the PPS parameters are 
not specific to orthopaedics. 
In those who died within 30 days of surgery, NHFS seemed to underestimate 
the risks posed by the multiple comorbidities existing when compared to the 
PPS. 
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Conclusions: Neither the NHFS nor the PPS can accurately predict outcomes 
in HF surgery. A better score should incorporate important factors such as 
age, sex, specific comorbidities (cardiac, respiratory, ECG), GCS/AMTS, 
whether patient lives in an institution. It would also measure areas more spe-
cific to orthopaedics such as previous function and support. Orthogeriatric 
assessment pre-op within 72 hours and the time period from admission to 
surgery (<36hr/>36hr) would be very important variables in the ideal score. 

08AP03-5
Do we know the risk? 

Dwyer S., Baker A.
Queen Elizabeth Universit y Hospital, Dept of Anaesthesiology, Glasgow, 
United Kingdom

Background: Recent reports have recommended that risk assessment is 
carried out and documented in the preoperative set ting.[1] The Supreme 
Court this year has mandated that patients have individualised risk assess-
ment before any intervention.[2] Additionally, a recent study has shown a link 
between postoperative morbidity and reduced mortality.[3]
Aims: The aim of our audit was to elicit whether patients undergoing major 
colorectal or urological surgery were being risk assessed preoperatively. As a 
secondary aim, af ter retrospectively risk scoring patients, we wanted to deter-
mine if there was a correlation between high risk patients (defined as patients 
with a mortality risk of greater than 5%) and length of stay or post operative 
complications. 
Method: The pre-operative e-form assessments, anaesthetic charts and sur-
gical clinic let ters of 50 consecutive patients, undergoing major colorectal 
or urological surgery for resection of a malignancy, were assessed for any 
documentation of risk scoring. The 50 patients were then followed up to elicit 
length of hospital stay, any post-operative complications and any additional 
discharge planning. These patients were then retrospectively risk assessed 
using the Surgical Outcome Risk Tool[4] and the information analysed to see 
if there were any obvious trends or correlations. 
Results: 2 out of the 50 patients (4%) had a documented pre-operative risk 
score. 
We found a positive correlation between a higher mortality risk (as deter-
mined by a retrospective SORT score) and the incidence of postoperative 
complications. All patients with a predicted 30 day mortality risk >3% devel-
oped a significant complication (e.g. AKI, MI, CVA); and 94% of patients with a 
predicted mortality score >2% also followed a similar pat tern.
Discussion: Risk assessment is now a nationally recommended and legally 
mandated part of preoperative preparation. Further investigation is required 
to determine what barriers may exist within our insititution to prevent preop-
erative risk assessment of patients undergoing major surgery. We aim to re-
audit this af ter presenting at the departmental meeting. 

08AP03-7
Risk stratification by high-sensitivity troponin T and mid 
regional proadrenomedulin prior to major non-cardiac surgery 

Golubovic M.1, Cvetanovic V.1, Jovanovic N.1, Stamenic S.1, Kostic T.2, 
Cosic V.3

1Clinical Center Nis, Dept of Anaesthesiology & Intensive Care, Nis, Serbia, 
2Clinical Center Nis, Dept of Surgery, Nis, Serbia, 3Clinical Center Nis, 
Research and Development Depar tment, Nis, Serbia

Background and Goal of Study: The aim of this study is to determine the 
usefulness of preoperative values high-sensitivity troponin T (hs TNT) and mid 
regional proadrenomedulin (MR-pro ADM) prior to major non-cardiac surgery. 
We aimed to evaluate the incremental values of hs TNT and MR-pro ADM for 
risk stratification prior to non-cardiac surgery when combined to the revised 
cardiac risk index from Lee at all (RCRI). 
Materials and methods: This prospective, single center, observational study 
enrolled 91 patients undergoing major non-cardiac surgery. Inclusion crite-
ria were non-emergent major non-cardiac surgery, age above 55 years old 
and at least one cardiovascular risk factor. Hs TNT and MR-pro ADM were 
sampled 48 hours prior to the procedure. The primary endpoint was compos-
ite of in-hospital mortality, acute myocardial infarction, cardiac arrest, cardio-
pulmonary resuscitation, and acute decompensated heart failure. Further, we 
assessed the net reclassification improvement when combining hs TNT to the 
RCRI and both biomarkers to the RCRI.

Results and discussion: In 91 patients, undergoing major non-cardiac sur-
gery 9 (9.89%) died within 14 days of their hospitalization. Concentrations of 
adrenomedullin and hs TnT were statistically higher in deceased patients than 
in survived (1.66±1.23 vs 0.67±0.43, p<0.001), 18.09±17.86 vs 9.79±18.32, 
p=0.005, respectively). The area under the curve (AUC) for the 14-day mor-
tality receiver operating characteristic (ROC) curve was 0.581 (p=0.358) for 
RCRI, 0.713 (p=0.016) for hs TnT, 0.887 (p<0.001) for adrenomedullin (MR-
proADM). 
Conclusion(s): The prognostic information by preoperative hs TNT and MR-
pro ADM measurements significantly improved risk stratification prior to major 
non-cardiac surgery compared to the RCRI. High preoperative MR-proADM or 
hsTnT is a strong and independent predictor of perioperative major cardiovas-
cular event in non-cardiac surgery. The predictive power of current clinical risk 
evaluation system would be strengthened by these biomarkers.

08AP03-9
Multimodal prehabilitation and major complications af ter 
colorectal surgery for cancer: the impact of improving 
preoperative functional capacity 

Minnella E.M.1, Awasthi R.2, Bousquet-Dion G.2, Loiselle S.-E.2, Carli F.2

1Universit y of Milan, Dept of Anaesthesiology & Intensive Care, Milan, Italy, 
2McGill Universit y, Dept of Anaesthesiology, Montreal, Canada

Background and Goal of Study: Multidisciplinary consensus agrees on the 
necessity to reduce major complications af ter abdominal surgery, as these 
represent a significant burden to patients and society. Multimodal prehabilita-
tion programs comprising physical exercise, nutritional and anxiety-coping 
interventions have been shown to improve perioperative functional capacity 
in a greater proportion of patients. The impact of this improvement on major 
complications has not been investigated yet. The purpose of this study is to 
determine whether a preoperative functional improvement reduces the inci-
dence of major complications af ter colorectal surgery.
Materials and methods: Data of 109 participants enrolled in three previ-
ous randomized controlled trials were analyzed. All participant underwent 
a 4-week multimodal prehabilitation program before colorectal surgery. 
Functional capacity was assessed with a six-minute walking test (6MWT), a 
validated measure of surgical recovery. As the minimal clinically important 
dif ference of 6MWT is estimated at 20 m, two groups were defined as follows: 
group A included participants whose preoperative change in 6MWT was less 
than 20 m (n=48) and group B included those whose change in 6MWT was 
greater than 20 m (n=61). Complication severity was graded according to the 
Clavien-Dindo classification and those graded as III-V were defined as major. 
Primary outcome was the incidence of major complications. 
Results and discussion: There were no significant baseline dif ferences be-
tween the groups for age, gender, BMI, ASA, Charlson Comorbidity Index, 
CR-POSSUM scores, cancer stage, surgical procedure and approach, dura-
tion of surgery and intraoperative blood loss. Participants in group B had 
a lower baseline 6MWT than group A (406.8 m [IQR 377.6-436.0] vs 448.0 
m [IQR 419.2-477.0], p=0.05). There were six (14%) major complications in 
group A and one (1.6%) in group B (p=0.042).
Conclusion(s): Preliminary data indicate that patients who achieved a preop-
erative improvement in functional capacity are more likely to have less major 
complications af ter colorectal cancer surgery. 

08AP03-10
Impact of perioperative administration of a chloride-depleted 
glucose 5% and potassium-based crystalloid solution on 
gastrointestinal recovery, electrolyte balance and renal 
function af ter radical cystectomy and urinary diversion: 
results of a randomized clinical trial 

Löf fel L.1, Burkhard F.C.2, Takala J.3, Wuethrich P.Y.1

1Universit y Hospital Bern, Dept of Anaesthesiology & Pain Medicine, Bern, 
Switzerland, 2Universit y Hospital Bern, Dept of Urology, Bern, Switzerland, 
3Universit y Hospital Bern, Dept of Intensive Care, Bern, Switzerland

Background and Goal of Study: Open radical cystectomy with urinary di-
version is known to have a high complication rate and a high risk of delayed 
return of gastrointestinal function postoperatively. The goal of this study is to 
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determine if perioperative administration of a chloride-depleted glucose 5% 
and potassium-based crystalloid solution accelerates return of normal bowel 
function.
Materials and methods: Randomized, parallel-group single-centre trial in-
cluding 44 consecutive patients undergoing open radical cystectomy with 
urinary diversion receiving either a glucose 5% potassium-based crystalloid 
solution (G5K group) or a balanced crystalloid solution (Ringerfundin® control 
group) perioperatively in the set ting of a fluid management aiming for a zero 
balance and a postoperative enhanced recovery. The primary endpoint was 
the return to normal defecation. Secondary endpoints were renal dysfunction 
and need for electrolyte substitution. Data were analysed using non-paramet-
ric statistical models. Multiple linear regression analysis was conducted.
Results and discussion: The groups were comparable regarding surgical 
characteristics, length of stay, intraoperative parameters and fluid administra-
tion (G5K group: 750ml [500-1700ml] vs. control group 975ml [400-1600ml], 
P=0.185) and amount of fluid administered postoperatively (G5K group: 
4750ml [4000-6000ml] vs. control group 5250ml [4000-6000ml], P=0.941).
Normal defecation occurred significantly faster in the G5K group (138h [54.0-
261.5] than in the control group (169.0h [108.0-318.0]; P<0.001). This was 
confirmed by multiple linear regression analysis (regression coef ficient: -47.25 
SE: 15.35; P=0.004). As a safety endpoint, the incidence of renal dysfunction 
at discharge was similar for the G5K (9.1%) and control group (4.0%) staged 
as RIFLE “risk”; P=1.000, while the need for substitution of magnesium and 
potassium was significantly lower in the G5K group (13.6% and 18.2%, re-
spectively) than in the control group (54.6% and 77.3%, respectively; P=0.010 
and P<0.001). The limitation of this study is realisation in a high caseload cen-
tre. Whether the results are reproducible in other centres needs to be shown.
Conclusion(s): Perioperative administration of a chloride-depleted glucose 
5% and potassium-based crystalloid solution accelerates recovery of bowel 
function af ter open radical cystectomy with superior safety by reducing the 
need for potassium or magnesium substitution without af fecting renal func-
tion. 

08AP03-11
Evaluation of the peri-operative role of CPET in a randomised 
high risk surgical population; a service evaluation project 

Abouelmagd R.1, Noyes J.1, Parker R.1, Wallace G.2, Francis J.1

1Nor th Tees Universit y Hospital, Dept of Anaesthesiology, Stockton on Tees, 
United Kingdom, 2Nor th Tees Universit y Hospital, Depar tment of Respiratory 
Medicine, Stockton on Tees, United Kingdom

Background and Goal of Study: A patient’s ability to respond to the physi-
ological demands of surgery is heavily reliant on their cardio-pulmonary func-
tion.1 CPET represents a non-invasive simulation of the cardio-pulmonary 
stresses incurred during major surgery. Preoperative evaluation and risk 
stratification are valuable only if they allow joint decision making to reduce 
perioperative morbidity and mortality.2

This project was initiated to evaluate the impact of high risk CPET result on our 
perioperative management plans for major abdominal surgeries and clinical 
outcomes.
Materials and methods: Retrospective analysis of 122 patients undergoing 
elective major abdominal surgery, from 04/2009 to 10/2015, was performed. 
Eighty of these patients were deemed high risk on CPET testing, with peri-
operative mortality of 4.6% (AT <11). Forty-three case notes from this group 
were randomly selected for analysis. We reviewed decision making based 
upon CPET results, anaesthetic management, postoperative critical care, al-
location of resources, morbidity and mortality and the length of hospital stay.
Results and discussion: The patient and medical team chose conserva-
tive management in 49% of cases, due to high morbidity and mortality risk. 
Surgery was performed in the remaining cases. Despite perioperative optimi-
sation, significant complications occurred within 21 days of surgery. Morbidity 
rates were: 30% cardiac related, 15% ileus, 10% sepsis and 10% of cases 
requiring ITU admission; no deaths occurred.
We found that the high risk CPET result aided judgement on whether or not 
to proceed with surgery and focused allocation of resources to this group. 
All patients had their surgery performed by a consultant with all but one an-
aesthetised by a consultant. Critical care beds were booked in all cases with 
their admission postoperatively discussed and planned with critical care con-
sultant.
Conclusion(s): Patient specific risk stratification was the main advantage of 
CPET, as the high risk result facilitated quantitative and collaborative patient 
and clinician decision making. The high risk CPET result also enabled us to in-
dividualise perioperative management plans based on anticipated outcomes.

References: 
1. Balady GJ, et al. Clinician’s guide to cardiopulmonary exercise testing in 
adults. Circulation. 2010; 122:191-225.
2. Levett DZ and Grocott MP. Cardiopulmonary exercise testing, 
prehabilitation, and enhanced recovery af ter surgery (ERAS). Can J Anesth 
2015; 62:131-142 

08AP03-12
Goal directed hemodynamic therapy decresases postoperative 
complications. Results from a multicenter randomized 
controlled trial 

Ripollés-Melchor J.1, Casans-Francés R.2, Martínez-Hurtado E.1, 
Álvarez-Baena L.1, Lucena E.1, Calvo-Vecino J.M.1, 
EAR GROUP (Evidence Anesthesia Review Group)
1Infanta Leonor Universit y Hospital, Universidad Compluense de Madrid, Dept 
of Anaesthesiology, Madrid, Spain, 2Hospital Clinico Univer tsitario Lozano 
Blesa, Dept of Anaesthesiology, Zaragoza, Spain

Background and Goal of Study: Goal directed hemodynamic therapy 
(GDHT) has been associated with a reduction complication rates af ter mayor 
surgery. The aim of the study was to evaluate the postoperative complications 
in patients undergoing mayor elective surgery using GDHT guided by mea-
sures stroke volume (SV), mean arterial pressure (MAP) and cardiac index 
(CI) by esophageal Doppler monitoring (EDM) through administering fluids, 
inotropes and vasopressors. 
Materials and methods: Prospective, multicenter, randomized, unfunded 
controlled trial (ISRCTN93543537). Af ter ethical commit tee approval and 
writ ten informed consent were obtained, we enrolled adult ASA I-III patients 
scheduled for elective major surgery (gastrointestinal, urological, gynaeco-
logical and orthopaedic). Randomization and allocation to trial group were 
carried out by a central computer system. In the control group (CG), intraoper-
ative fluid therapy was administered according to conventional practice. In the 
GDHT group (GG), the intraoperative goals were to maintain and optimal SV, 
a MAP >70mmHg, and a CI >= 2.5 L/min/m2. Complications and Outcome 
data were recorded up to 180 days postoperatively. Primary outcome was 
postoperative complications. 
The qualitative variables are described frequency distribution and quantitative 
in mean and standard deviation (SD) or median and interquartile range (IQR), 
if asymmetry. Study groups were compared according to the recommenda-
tions of the CONSORT standards. The study was completed by low recruit-
ment, once reached statistical power.
Results and discussion: 450 patients were randomized to the GG (n=224 
patients) or to the CG (n=226 patients). 428 were analyzed. The number of 
complications was significantly lower in the GG (56 complications vs. 198 
complications, p<0.01); as the number of patients with complications 15% vs 
27.6% p=0.001, OR: 0.46 CI 95% 0.29-0.75 (Relative Risk Reduction 56.4%), 
certain specific complications (Figure 1) and length of stay: Median IQR 5 (4-
10) vs 7 (7-12) p 0.002. 

[Figure1]

Conclusion(s): GDHT using SV, CI trending and MAP as the key parameters 
leads to a decrease in postoperative complications in patients undergoing 
major surgery. 
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08AP04-1
Total hip arthoplasty revision surgery: does preoperative 
haemoglobin value mean something? 

Pereira C.1, Costa D.1, Delgado I.1, Almeida A.1, Achando M.2, Rebelo H.1

1Centro Hospitalar Vila Nova de Gaia, Dept of Anaesthesiology, Vila Nova de 
Gaia, Por tugal, 2Centro Hospitalar Vila Nova de Gaia, Dept of Intensive Care, 
Vila Nova de Gaia, Por tugal

Background and Goal of Study: Allogenic blood transfusion (ABT) may be 
necessary in major orthopaedic surgery that involves extensive sof t tissue 
release and bone cuts. Pre and postoperative anemia is prevalent and its 
early recognition and management is crucial in order to reduce the frequency 
of ABT, which is associated with 20% complications and increased medical 
costs. 
We aimed to evaluate the ABT need and its incidence af ter total hip artho-
plasty revision surgery (THARS) in our hospital and to compare previous pre-
operative haemoglobin in those who ended up being transfused and those 
who weren’t. We also pretended to identify patients with increased risk of ABT.
Materials and methods: This was an observational, cross sectional, retro-
spective study of all patients submit ted to THARS, between January 2011 and 
December 2013. We analyzed demographic data, ASA physical status, preop-
erative and, whenever it occurred, pretransfusional haemoglobin values. The 
statistic analysis was performed with SPSS 21 with t-Student test.
Results and discussion: In this period, 68 patients were submit ted to THARS, 
31 patients (45,6%) were transfused and 37 patients (54,4%) were not. The 
mean preoperative haemoglobin values were 12,41 mg/dL and 13,37 mg/dL, 
respectively (p<0.05). 37 (54,4%) patients were ASA II and 31 (45,6%) were 
ASA III. 37 (54,4%) patients were female and 31 (45,6%) were male.
Conclusion: Anaemia management must be carefully addressed in our pre-
operative evaluation, improving patient outcomes and reducing the need 
for ABT and its eventual adverse ef fects, as well as reducing overall costs. 
This study suggests that transfusional incidence is dependent of preopera-
tive haemoglobin value, which can be optimized prior to surgical intervention. 
However, population and surgeon factors may have influenced the results and 
were not taken into account in this study and therefore further research is 
necessary. 

08AP04-2
The effect of in-vitro fertilization on coagulation parameters 
as measured by Thromboelastogram 

Orbach-Zinger S.1, Eidelman L.1, Lutsker A.1, Oron G.2, Fisch B.2, 
Ben-Haroush A.2

1Rabin Medical Center, Beilinson Hospital, Dept of Anaesthesiology, Petach 
Tikva, Israel, 2Rabin Medical Center, Beilinson Hospital, Dept of Obstetrics 
Gynecology, Petach Tikva, Israel

Background and Goal of Study: In Vitro Fertilization (IVF) induced elevated 
estrogen levels are associated with a hypercoagulable state. 
Thromboelastogram (TEG) is a point of care whole blood hemostasis analyzer 
which measures functionality of clot ting parameters. 
Our study’s objective was to examine the influence of the early and late follicu-
lar phase of an IVF simulation cycle on coagulation parameters as measured 
by TEG and to evaluate the influence of age on coagulation parameters. 
Materials and methods: In a single center, prospective, observational trial, 
46 women undergoing IVF therapy were studied. All women received a stan-
dardized IVF treatment protocol. Venous blood was drawn on the first day of 
the stimulation cycle and on the day of hCG injection and assessed by TEG. 
Parameters assessed by were R (represent clot ting time), K and Angle (reflect 
clot strength and development) , MA (maximum platelet-fibrin clot strength), 
CI (represents overall coagulability), and LY30 (represents lysis). 
Results and discussion: Data from 46 women was analyzed. A statistically 
significant dif ference was found in all TEG parameters between early and 
late follicular phase, indicating a hypercoagulable state. R (p<0.0001), K 
(p=0.008), Angle (p= 0.008), MA (p=0.004), CI (p<0.001), LY30 (p=0.59). 
Age was a significant independent predictor for R at the early follicular phase, 
(p=0.042). Both age and estrogen levels were found to be independent pre-
dictors for CI at late follicular phase. Age (p=0.011), Estrogen (p= 0.019). 
Conclusion: There was a significant dif ference in all coagulation parameters 
between early and late follicular phase, indicating a hypercoagulable state. 

08AP04-3
Guidance by peri-operative transfusion trigger score 
(POTTS) decreases RBC transfusion in surgical oncology 
patients: a prospective, randomized, controlled trial 

Liao R.
West China Hospital, Sichuan Universit y, Dept of Anaesthesiology, Chengdu, 
China

Background: Transfusion for surgical oncology patients during peri-operative 
period is controversial. Based on the physiology of the balance between 
oxygen supply and consumption, we suggested Peri-Operative Transfusion 
Trigger Score (POTTS, Fig 1) to objectively evaluate the status of oxygen sup-
ply/consumption for each individual patient with Hb between 6~10g/dl, and 
we hypothesized that this individualized transfusion strategy would reduce 
perioperative red blood cells (RBCs) transfusion and be as safe as restrictive 
and liberal transfusion strategies. 
Materials and methods: We enrolled 322 patients who were aged more than 
14 years undergoing elective surgery for curative cancer with perioperative Hb 
level <10 g/dl. Patients were randomly assigned to the POTTS group (trans-
fusion threshold under guidance of POTTS, n=93), the restrictive-strategy 
group (transfusion according to current practice guidelines in China, n=126), 
or the liberal-strategy group (transfusion threshold of 10g/dl, n=103). The pri-
mary outcome was the proportion of patients who received RBCs transfusion 
and the units of transfused RBCs. 
Results: RBCs transfusion rates were 33.3%, 58.7% and 94.2% in the three 
groups (P<0.001), respectively. A median of 0 unit of RBCs was transfused in 
the POTTS group, as compared with 2 units in the restrictive-strategy group 
and 3 units in the liberal-strategy group (P<0.001). There was no 30-day 
mortality in the POTTS group, one death (0.8%) in the restrictive-strategy 
group and 5 deaths (4.9%) in the liberal-strategy group, with a statistically sig-
nificant dif ference between the POTTS group and the liberal-strategy group 
(P=0.03). Serious postoperative complications occurred in 17.2% of patients 
in the POTTS group, 14.3% in the restrictive-strategy group and 20.4% in the 
liberal-strategy group (P=0.47). One year follow-up data were available for 
163 patients. The Kaplan-Meier analyses demonstrated 1-year overall survival 
did not dif fer significantly (P=0.77) and 1-year disease-free survival was also 
similar (P=0.95) among the three groups. 
Conclusions: As compared with restrictive transfusion and liberal transfusion 
strategies, an individualized transfusion strategy under guidance by POTTS 
significantly decreased perioperative erythrocyte transfusion without in-
creased 30-day mortality and morbidity, or decreased 1-year overall survival 
and 1-year disease-free survival.

[Figure 1. Peri-Operative Transfusion Trigger Score, POTTS]

08AP04-4
Observational study for the assessment of platelet function 
in anesthetized patients (AGREE Study) 

Llau J.V., Izquierdo A., Del Río E., Garzando M., Ferrandis R.
Hospital Clinico Universitario de Valencia, Dept of Anaesthesiology & 
Intensive Care, Valencia, Spain

Background and Goal of Study: Many surgical patients regularly receive 
non-steroidal anti-inflammatory drugs (NSAIDs) for postoperative pain treat-
ment. Its action mechanisms include COX-1 inhibition, similar to the antiplate-
let action of the aspirin. The goal of AGREE is to determine the antiaggregant 
ef fect of NSAIDs given at the end of surgery in order to prevent postoperative 
pain. 



296 Perioperative Medicine

Materials and methods: AGREE is a pilot, prospective, observational study, 
approved by the hospital ethical commit tee. A group of surgical patients over 
18 years, not having received any medication that could have disturbed hae-
mostasis within seven days before the intervention were included af ter obtain-
ing informed consent. Acetaminophen (1g) and Dexketoprophen (50mg) was 
administered intravenously to every patient 30-45’ before the end of the sur-
gery. Platelet function was tested with the aspirin aggregation test using the 
point-of-care test VerifyNowâ (Accumetrics, Inc., San Diego, CA-USA). Results 
are expressed in ARU (Aspirin Reactive Units): >550 ARU is consistent with 
normal platelet reactivity without dysfunction related with aspirin, and <550 
ARU is consistent with platelet dysfunction related with aspirin. Two blood 
samples were obtained: (T1) 30’ (+/-10’) before the administration of the anal-
gesia protocol; (T2) 20’ (+/-10) af ter the administration ended. 
Results and discussion: 12 patients were included (3/9 male/female, 10/2 
ASAII/III), median age 57 years (range 39-77). 11/12 presented a normal plate-
let reactivity result before the administration of the analgesia protocol (T1). 
From those 11 patients with >550 ARU, 10 changed the profile, showing plate-
let dysfunction af ter the NSAID infusion (T2) (see table). 

[Table]

Conclusion(s): In most cases NSAID administration as analgesia protocol 
produces platelet impairment similar to the one produced by aspirin. Although 
further studies are required to determine if NSAID administration could in-
crease postoperative bleeding, in weak and elderly patients caution should 
be advised. 

08AP04-5
The role of preoperative bridging for thromboembolic events 
and major bleeding af ter fast-track hip and knee arthroplasty 
in patients with preoperative vitamin-K antogonists 

Jørgensen C.C., Kehlet H., the Lundbeck Foundation Centre for Fast-track 
Hip and Knee Replacement Collaborative Group
Copenhagen, Section for Surgical Pathophysiology, Copenhagen, Denmark

Background and Goal of Study: Benefits of preoperative bridging in patients 
with preoperative vitamin-K antagoists (VKA) is debatable (1). The purpose of 
this study was to investigate the occurrence of thromboembolic events (TE), 
and major bleeding (MB) in VKA patients having fast-track total hip (THA) and 
knee arthroplasty (TKA) in relation to preoperative bridging.
Materials and methods: Observational multicenter cohort study in consecu-
tive patients between Jan 2010 and Nov 2013. Prospective data on preopera-
tive anticoagulants and comorbidity. 30-days follow-up through the Danish 
National Patient Registry and patient records. Study reporting and defini-
tions on TE and MB were according to International Society of Thrombosis & 
Haemostasis guidelines (2).
Results and discussion: Of 13706 procedures 649 (4.7%) were in VKA 
patients (76.3% with atrial fibrillation), of whom 430 (66.3%) were bridged 
and 215 (33.1%) paused. There were 4 (0.6% 95%CI:0.2-1.6%) vs. 23 (0.2% 
CI:0.1-0.3% p=0.037) TEin patients with and without VKA, respectively. In 
VKA-patients, 2 TE were in both bridged (0.5% CI:0.1-1.7%) and paused VKA-
patients (0.7% CI:0.2-2.6% p=0.644). There were 8 MB in all VKA-patients 
(1.2% CI:0.6-2.4%) with 7 in bridged VKA-patients (1.6% CI:0.8-3.3% p=0.006) 
vs. 76 (0.6% CI:0.5-0.7% p=0.038) in patients without VKA.

[Fig1]

Similar results were found in a propensity matched cohort with and without 
VKA and in patients who received correct bridging vs patients who should 
have, but did not, receive bridging according to guidelines from the European 
Society of Cardiology and European Society of Anaesthesiology (3). 
Our results are consistent with those of a recent randomized study on bridging 
in patients with atrial fibrillation, but this included various mainly minor surgical 
procedures (1). 
Conclusion(s): VKA-patients had more TE and MB af ter fast-track THA and 
TKA, due to increased MB in bridged VKA-patients. Further trials are needed 
to clarify indications for preoperative bridging in THA and TKA. 
References: 
1. Douketis JD et al. N Engl J Med 2015;373:823-833.
2. Spyropoulos AC et al. J Thromb Haemost 2012;10:692-694.
3. Kristensen SD et al. Eur Heart J 2014;35:2383-2431. 

08AP04-6
Tranexamic acid reduces blood transfusion in burns surgery: 
a retrospective single-centre study 

Almeida E., Conde P., Carneiro J., Xambre F., Marques C., Alves J.
Universit y Hospital of Santa Maria, Dept of Anaesthesiology, Lisboa, Por tugal

Background and Goal of Study: Burn excision can lead to major blood loss 
and coagulopathy. Despite the haemostatic methods in burn surgery the use 
of blood products has increased in recent years.1 The adverse ef fects of al-
logeneic blood products and their limited availability and high costs quested 
for strategies to reduce perioperative transfusion. Tranexamic acid (TXA) use 
in burns is lacking evidence despite its common use in trauma and has safety 
concerns due to the predisposition of venous thromboembolic events (VTE) 
in burns.2 Our goal was to assess the safety and ef ficacy of TXA to reduce red 
blood cells (RBC) transfusion in burn surgery.
Materials and methods: A retrospective study enrolled patients admit ted to 
the Burn Unit of Hospital of Santa Maria, between Jan 2011 and Dec 2014. 
Non-surgical burn patients were excluded. Ninety patients were included from 
199 admit ted during the 4-year period reviewed and divided into 2 groups. 
Group A included patients admit ted in 2011 and 2012 without TXA adminis-
tration. Group B included patients admit ted in 2013 and 2014, all submit ted 
to perioperative intravenous TXA scheme (1 g bolus preop + 1 g infusion 
intraop). RBC was guided by a haemoglobin trigger of 10 g dl-1. Other blood 
component therapy was guided by clinician’s discretion. Data collection in-
cluded transfusion requirements, total body surface area burnt (% TBSA), 
number of surgeries and length of stay. Blood loss parameter was not avail-
able on registers.
Results and discussion: Group A (without TXA) included 37 patients and 
group B (TXA) included 53 patients, fairly similar in age [mean (median/in-
terquartile range) - 53.3 (55/31)] vs 52.9 (41/25) and sex. Although group B 
recorded a higher % TBSA [21% (17/18) vs 16.5% (15/15)], these patients 
required a lower RBC transfusion [17 (9/15) vs 19.8 (15/19)]. FFP and platelets 
transfusion was similar in groups. Moreover, both the number of surgeries [2 
(1/1) vs 2.8 (2/3)] and the length of hospital stay [37 (28/20) vs 51 (45/36)] 
were lower in this group, hypothesizing a benefit of TXA in bleeding and clini-
cal recovery. No VTE occurred.
Conclusion(s): TXA in burns surgery performs to be safe and ef fective in 
reduction of blood transfusion. Further research is required to clarify the op-
timum route of administration and clinical outcomes (mortality, blood transfu-
sion requirement, VTE and graf t take).
References: 
1. Curinga G, et al. Burns 2011;37:742-52; 
2. Walsh K, et al. Burns 2014;40(5):1055-7. 

08AP04-8
Financial implications of allogenic blood transfusion: cost 
analysis in a Portuguese hospital 

Vide S., Calheiros J., Santos A.M., Cavalete S., Pinto C.
Hospital Pedro Hispano, Dept of Anaesthesiology, Matosinhos, Por tugal

Background and Goal of Study: Transfusion of allogeneic red blood cells 
(RBC) carries many risks, but also costs. In Portugal, one unit of RBC is esti-
mated to cost €536 - €875 [1] and the daily average cost of being hospitalized 
is €880 [2]. Primary arthroplasty is a surgery of special concern due to an el-
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evated risk of blood loss and associated high prevalence of blood transfusion, 
varying from 16 to 70% [3,4]. Due to this risk of blood loss, we intend to evalu-
ate in our hospital the transfusion rate for Total Hip and Knee Replacement 
surgery (THKR), the amount of units transfused, the prevalence of anemia and 
the impact of transfusion in the length of stay.
Materials and methods: In this retrospective study, we reviewed all the elec-
tive THKRs in our hospital during one year (2014-2015), consisting of 246 
patients, to identify measures that could be used to evaluate the economic 
impact of the implementation of Patient Blood Management. All reported P 
values are two-tailed, with a P value of 0,05 or 0,01 indicating statistical signifi-
cance. Analyses were performed with the use of SPSS sof tware, version 22.
Results: Overall transfusion rate was 18% and the incidence of anemia of 
9% (according to World Health Organization criteria). 39% of patients with 
pre-operative anemia were transfused. Transfused patients received a mean 
of 1.79 ± 0.742 units of RBC and had longer hospital stays (p<0,01), staying 
more 2,6 days than those who were not transfused (9,4 ± 5,0 days and 6,8 ± 
2,6 days, respectively). 
Discussion and conclusions: Besides the known transfusions risks, patients 
receiving allogenic RBC represented an additional cost of €3,247 - €3,854 
to the hospital, comparing to those who were not transfused. This translates 
into a yearly extra cost of €139,621 - €165,722 in the reviewed patients, just 
accounting for the price of RBC and length of stay in THKR surgeries. This 
data could be used to raise awareness regarding the costs of transfusion in 
orthopedic surgery and potentiate the implementation of patient blood man-
agement protocols in our hospital.
References: 
1. Acta Med Port 2013 Sep-Oct;26(5):487-489
2. ht tps://www.ers.pt/pages/73?news_id=883
3. J Orthop Surg Res. 2015 Mar 28;10:48.
4. British Journal of Anaesthesia 108 (6): 943-52 (2012) 

08AP04-9
Perioperative blood loss management in total hip and knee 
replacement: a one year review 

Cavalete S., Santos A.M.S., Vide S., Calheiros J., Pinto C.
Unidade Local de Saude de Matosinhos - Hospital Pedro Hispano, Dept of 
Anaesthesiology, Senhora da Hora, Matosinhos, Por tugal

Background and Goal of Study: Blood loss is a major concern in hip 
and knee replacement and it is not without concerns and complications. 
Accordingly, there is a high rate of blood transfusion in these set tings, varying 
from 16-70% from Literature. As a consequence, in our hospital, it is current 
practice to screen and save 2 units of blood for each patient schedulled for the 
procedure. We intend to study our population in order to infer measures that 
could reduce transfusion requirements and associated risks. 
Materials and methods: This was a retrospective study of all elective total 
knee and hip replacement in a 12 month period in our hospital. 246 patiens 
were studied to identify predictors of blood loss and transfusion require-
ments. Descriptive statistics are presented as percentage for categorical vari-
ables and mean +/- SD for continuous variables. Comparisons were made us-
ing the Student t-test or chi-square test, as appropriate. All reported P values 
are two-tailed, with a P value of 0,05 indicating statistic significance. Analyses 
were performed with the use of SPSS sof tware, version 22.
Results and discussion: Our population, had 62,2% females and 37,8% 
males, with a total transfusion rate of 18% (p<0,01). This was higher among 
female population with a transfusion rate of 24% over 8% in men (p<0,01). 
Greater transfusion requirements were associated with lower preoperative 
hemoglobin (p<0,01), higher hemoglobin variation pre and postoperative 
(p<0,01) and female sex (p<0,01). Patients with a pre-operative hemoglobin 
less than 12,6 +/- 1,1g/dl and with a hemoglobin variation of 4,6 +/- 1,3 g/dl 
were more frequently transfused (p<0,01).
Conclusion(s): Lower pre-operative levels of hemoglobin were associated 
with a higher percentage of transfusion. This demonstrates that ef forts should 
be made to optimize our strategy to improve these values the best possible 
way we can in order to minimize transfusion requirements and complications. 
Having identified at risk patients for allogenic blood transfusion, should make 
us reconsider, in the future, the need to group and save blood for all patients, 
avoyding unnecessary costs, wastes, complications for patients and lenght 
of stay.
References: 
J Orthop Surg Res. 2015 Mar 28;10:48.
British Journal of Anaesthesia 108 (6): 943-52 (2012)
International Orthopedics. 2007 31: 39-44. 

08AP04-10
The activated clotting time can be used to monitor residual 
heparin af ter discontinuing intravenous administration of 
heparin for antithrombotic prophylaxis 

Ichikawa J., Samejima Y., Okamura K., Marubuchi T., Kodaka M., Komori M.
Tokyo Women’s Medical Universit y Medical Center East, Dept of 
Anaesthesiology, Tokyo, Japan

Background: Regional anesthesia on patients who have been treated with 
heparin can induce hemorrhagic complications, making it important to evalu-
ate coagulation abnormalities by point-of-care tests. This study compared 
point-of care tests with tests of anti-Xa activity to ensure the safety of regional 
anesthesia af ter discontinuing heparin administration for at least 6 hours be-
fore surgery.
Methods: This study included 54 patients who required preoperative heparin 
therapy for antithrombotic prophylaxis. Blood samples were drawn from the 
venous line before anesthesia induction. Activated coagulation time-low range 
(ACT-LR), activated partial thromboplastin time (aPTT), and whole blood and 
plasma heparin concentrations were compared. Plasma heparin concentra-
tions were measured using an automated chromogenic assay. ACT-LR and 
whole blood heparin concentration were measured using the Hemochron Jr II 
Signature and Hepcon HMS instruments, respectively. 
Results and discussion: Patients received a mean preoperative heparin 
dose of 16195±6546 IU/day, which was halted an average 9.2±2.7 hours 
before induction of anesthesia. All patients had anti-Xa activities below 0.1U/
ml before anesthesia induction, with undetectable heparin levels by hepcon 
HMS. Previous results, showing that plasma heparin concentrations higher 
than 0.20 U/mL were associated with hemorrhagic complications, indicated 
that the risk of hemorrhage in these patients would be negligible. However, 
ACT-LR values in 23 patients (42.6%) and hepcon-ACT values in 11 (20.4%) 
were higher than the threshold value of 150 s, which might detect low con-
centrations of heparin. Correlation coef ficients showed that APTT was more 
strongly correlated with ACT-LR (r = 0.633) than with hepcon-ACT
(r = 0.446; Fig 1). A Bland-Altman plot showed poor agreement between 
hepcon ACT and ACT-LR (Fig. 2), indicating that these two measurements 
are not equivalent.
Conclusions: Regional anesthesia af ter discontinuing heparin therapy at 
least 6 hours before surgery may be safe. However, the discrepancy between 
actual heparin levels and ACT values suggest the need to formulate new 
thresholds for ACT.

[Figure 1. Box plot showing the relationship between activated par tial 
thromboplastin time (APTT) and ACT-LR (A) and Hepcon HMS-ACT (B)]

[Figure 2. Bland-Altman plot of dif ference in ACT and against mean of ACT 
measured by hecon and Hemochron_Jr II Signature]
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08AP04-11
Regional complications, vascular thrombosis and prevention 
of hemorrhage associated with intra-articular tranexamic acid 
in total knee arthroplasty: a cohort study 

Sanchez Andres A.1, Cassinello Ogea C.1, Carluccio M.C.1, 
Sanjuan Villarreal T.A.1, Roche Albero A.2, Martinez Delgado F.2

1Hospital Universitario Miguel Servet, Dept of Anaesthesiology, Reanimation 
and Pain Medicine, Zaragoza, Spain, 2Hospital Universitario Miguel Servet, 
Dept of Or thopaedic Surgery and Traumatology, Zaragoza, Spain

Background and Goal of Study: Patients undergoing total knee arthroplasty 
(TKA) are at risk of significant perioperative blood loss. Surgical site infection 
(SSI, including prosthetic joint infection) is one of the causes of TKA failure, 
and it is associated with significant morbidity. Intravenous tranexamic acid 
(TXA) has been recommended to decrease associated blood loss, and it has 
not been shown to increase adverse events such as venous thromboembolic 
disease (VTD). Intra-articular TXA (IA-TXA) is also recommended, but there 
are not enough studies about regional associated complications (surgical site 
infections-SSI-, aseptic mobilization-AM-, or periprosthetic fracture-PF-). Our 
hypothesis is that IA-TXA is a useful preventive treatment to reduce hemor-
rhage associated with TKA without increasing the risk of thrombotic or re-
gional complications.
Materials and methods: With the authorization of our institutional investi-
gation commit tee, an observational retrospective cohort was performed to 
study the ef fect of 2 dif ferent preventive blood loss programs. Not exposed 
group (group A) and exposed group (group B), dif fered only at exposition at 
3 grams of IA-TXA, developed during dif ferent years. Groups were operated 
by the same team with large TKA experience and with the same prosthetic 
model. Perioperative hemorrhage (hemoglobin loss > 2 g/dl, and transfusion 
rates), VTD and arterial thrombosis (stroke, ischemic cardiopathy…) until 1st 
postoperative year, and regional complications till 3rd postoperative year were 
analyzed.
Results and discussion: A total of 200 patients were analyzed, 100 random-
ized outpatients per group. ASA III and IV were more frequent at group B 
(RR 1,3; p=0,032), so this group had more basal preoperative risk of general 
complications. Basal hemoglobin was similar (13,8 g/dl at group A Vs 13,9 at 
group B). Hemoglobin loss > 2 g/dl was more frequent at group A (RR 0,81; 
p<0,001), as transfusional rates (RR 0,12; p<0,001). VTD and arterial throm-
bosis were similar (0% & 2% respectively at group A Vs 1% & 1% at group B). 
Regional complications were similar (7% SSI at group A Vs 5% at group B; 
1% AM at group A Vs 3% at group B; 3% PF at group A Vs 0% at group B). 
Conclusions: IA-TXA reduces hemorrhage and transfusion associated with 
TKA, and it does not seem to increase the risk of associated regional com-
plications neither vascular thrombotic events. More studies about regional IA-
TXA associated complications are needed. 

08AP04-12
To which hemoglobin value should we care? 

Costa D.1, Pereira C.2, Almeida A.2, Delgado I.2, Rebelo H.2

1Centro Hospitalar Vila Nova de Gaia, Dept of Anaesthesiology, Vila Nova de 
Gaia, Por tugal, 2Centro Hospitalar de Vila Nova de Gaia / Espinho, Dept of 
Anaesthesiology, Vila Nova Gaia, Por tugal

Background and Goal of Study: Allogenic blood transfusion (ABT) may be 
need in major orthopaedic surgery that involves extensive sof t tissue release 
and bone cuts. Pre and postoperative anemia is prevalent and its early rec-
ognition and management is crucial in order to reduce the frequency of ABT, 
which is associated with 20% complications and increased medical costs.
We aimed to evaluate the ABT need and its incidence af ter knee arthoplasty 
review surgery (KARS) in our hospital and to compare previous preoperative 
hemoglobin in those who were transfused and those who weren’t. We also 
pretended to identify patients with increased risk of ABT.
Materials and methods: This was an observational, cross sectional, retro-
spective study of all patients submit ted to KARS, between January 2011 and 
December 2013. We analysed demographic data, ASA physical status, preop-
erative hemoglobin value and pre transfusional hemoglobin value whenever 
it occurred. The statistic analysis was performed with SPSS 21 with t-Student 
test.
Results and discussion: This study included 41 patients submit ted to KARS 
with an average of 73 years old. 33 (80%) of the patients were female. Using 
ASA Classification of Physical Status, type II was more frequent (63,42%). 
18 (40%) of patients were transfused (TG) and 23 (60%) were not trans-

fused (NG). The average of pre value hemoglobin on transfused group was 
Pretransfusional haemoglobin in group TG was 12,023 and in group NG was 
13,052 (p<0,05).
There was missing data on pretransfusional hemoglobin value.
Anaemia management must be a goal in our preoperative evaluation, improv-
ing patient outcomes and reducing the need for ABT and the eventual adverse 
ef fects associated as well as reducing overall costs.
Conclusion: This study suggests that transfusional incidence is dependent of 
preoperative hemoglobin value that can be optimized prior to surgical inter-
vention. However, population and surgeon factors may have influenced the 
results and were not taken into account in this study and therefore further 
research is necessary. 

08AP05-1
Unmasking thyrotoxicosis in the operating room 

Lopes A.M., Leite D., Oliveira M., Leite R.M.
Centro Hospitalar São João, E.P.E, Dept of Anaesthesiology, Por to, Por tugal

Background: Thyrotoxicosis is a known cause of thyroid storm (TS) in pa-
tients exposed to triggers like surgery or infection.1 TS is a rare life-threatening 
health condition, with a mortality rate of 10 to 30%. The diagnosis is primarily 
clinical without specific signs or symptoms.
Case report: A 27 years-old female patient was scheduled for esthetic breast 
reduction surgery (BMI 28,1Kg/m). In the preoperative anaesthetic visit she 
was classified as ASA I. Her past medical history includes an unevent ful 
caesarean-section with epidural anaesthesia. In the day before surgery she 
presented BP 120-80 mmHg, HR 85 bpm and 36.8ºC of temperature. Blood 
count was normal. ECG: sinus tachycardia 110 bpm. At admission to the OR 
she was anxious, with BP 175/90 mmHg, narrow complex tachycardia of >160 
bpm and 36.9ºC of temperature. We administered 2 mg of midazolam intra-
venous and performed vagal maneuverers without hemodynamic ef fect. We 
decided to postpone the surgery and performed a detailed analytic evalua-
tion. 2 hours later: BP 138/83 mmHg; HR 141 bpm, sinus rhythm and normal 
echocardiogram. Biochemistry: TSH 0,0 UI/mL; free T4 2,9 ng/dL; free T3 
17,22 pg/mL, leading to a diagnosis of thyrotoxicosis probably from Graves’ 
Disease. With a orientated to the problem clinical interview we identified ir-
ritability, diaphoresis and insomnia in the last 3 months, without hypertension, 
palpitations or weight loss. Physical examination revealed hand tremors, slight 
exophthalmia and palpable goitre. She was prescribed with propranolol and 
methibazole and referred to an endocrinologist appointment.
Discussion: Tachycardia and hypertension in a young patient, with over-
weight, can have a variety of diagnosis. Thyrotoxicosis is a rare event that 
demands the anaesthesiologist to be alert to its occurrence. Signs of thyroid 
storm include fever, rise in PaCO2, acidosis, hyperventilation, cardiovascular, 
neurologic or gastrointestinal dysfunction. Treatment should be immediately 
started, as delays could be fatal.
Reference: 1. HKMJ Vol 7 No 3 September 2001
Learning points: Thyroid pathology’s symptoms can have a subtle beginning 
making diagnosis dif ficult, essentially when the phenotype is atypical. In the 
absence of a diagnose, having a high suspicious index can be the only way to, 
avoid serious complications in those patients. The anaesthesiologist should 
have an active role in the diagnosis and clinical management. 

08AP05-2
What hides lithotomy position? 

Lozano Gomez M., Espinosa García A., Cuarental Garcia A., 
Garcia Vega M.I., Leal Caramazana V., Muñoz Alameda L.E.
Fundación Jimenez Díaz, Dept of Anaesthesiology & Pain Medicine, Madrid, 
Spain

Background: Compartment syndrome af ter surgery in lithotomy position is 
a rare but devastating complication if early diagnosis and treatment is not 
performed.The appearance of the compartment syndrome is a result of in-
creased compartment pressure which causes a decrease in perfusion pres-
sure that compromises the viability of the tissues. Although the pathophysiol-
ogy is poorly understood, it is believed that this complication is due to several 
factors like lithotomy position, type of leg support, support points, operation 
time, sustained hypotension and the comorbidities.
Case report: A 39-year-old woman with no relevant medical history was re-
ferred for gynecological surgery (Laparoscopic histeropexia + perineoplasty).
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Surgery was performed under general anesthesia. The patient was stable 
hemodynamically but a tendency to hypotension was appreciated.Operation 
time 6 hours.
Patient was observed in recovery room af ter surgery. During the night the pa-
tient presented severe pain in her right foot which increased with passive ex-
tension of the muscles, it was accompanied by induration, erythema without 
edema,decreased mobility and dif ficulty to find popliteal and femoral pulse.
No coldness or paresthesias. Neurological exam was normal.
Dif ferential diagnosis was undergone with arterial injury, deep vein thrombo-
sis, peripheral nerve injury and compartimetal syndrome.
Af ter high clinical suspicion, a compartment syndrome was considered. 
Within the first 24 hours, an urgent fasciotomy was performed under regional 
anesthesia.
Discussion: Despite its low incidence, compartment syndrome exists and it 
must be present in our dif ferential diagnosis whenever we have a patient un-
dergoing surgery-length lithotomy position. The prognosis is determined by 
early diagnosis and timely treatment.
If delayed more than 24 hours it may leave permanent nerve damage and loss 
of muscle function, situation called Volkmann ischemia.
References: 
1. Bauer EC, Koch N, Janni W, Bender HG, Fleisch MC. Compartment 
syndrome af ter gynecologic operations: evidence from case reports and 
reviews. Eur J Obstet Gynecol Reprod Biol. 2014 Feb;173:7-12
2. Boesgaard-Kjer DH, Boesgaard-Kjer D, Kjer JJ Well-leg compartment 
syndrome af ter gynecological laparoscopic surgery. Acta Obstet Gynecol 
Scand. 2013 May;92(5):598-600. 
Learning points: Compartment syndrome must have a multidisciplinary ap-
proach with the collaboration of all medical staf f to prevent patients from suf-
fering it. 

08AP05-3
Ultrasound diaphragm contractility evaluation for a steinert 
patient during anesthesia 

Carrió Font M.1, Cantos Hurtado R.2, Cuesta Montero P.3, 
Navarro-Martínez J.2, Lopez Gil J.A.2, Palomar Ródenas I.2

1Hospital Clínico Universitario San Juan de Alicante, Anaesthesiology 
Dept, San Juan de Alicante, Spain, 2Hospital General Universitario Alicante, 
Anesthesiology and Surgical Critical Care Dept, Alicante, Spain, 3Hospital 
General de Albacete, Anesthesiology and Surgical Critical Care Dept, 
Albacete, Spain

Background: Steinert Syndrome patients (SS) are very sensitive to hypnot-
ics, opioids and neuromuscular blocking agents (NMB). Respiratory function 
monitoring is useful to evaluate myotonic patients. Ultrasound (US) diaphrag-
matic funcionality is ideally suited for ventilatory trit tration and can be per-
formed at the bedside ensuring an optimal respiratory outcome af ter surgery 
under general anesthesia.
Case report: A 47-year-old woman with SS, scheduled for laparoscopic hys-
terectomy. Right hemidiaphragm thickness (tdi) was measured using a linear 
US probe on midaxillary line between 8-10th intercostal spaces previously 
induction. The percent change between end-expiration and end-inspiration 
(Δtdi%) was calculated. 
Af ter standard monitoring, general anesthesia was induced and laryngeal 
mask (LM) was placed. The patient underwent laparoscopy with pneumo-
peritoneum (intraabdominal pressure <10mmHg) with an adequate LM 
seal. Surgery was completed while 4/4 TOF and 36-37ºC were conserved. 
Intravenous AINE and TAP block were performed. Respiratory pat tern was 
satisfactory under support pressure (5 cmH2O) beside the Δtdi% was imaged 
and measured. When the patient was regaining consciousness and respond-
ed to simple commands, LM was removed. Respiratory movements were ap-
proppiated and Δtdi% confirmed diaphragm contractility ensuring respiratory 
autonomy. The patient remained stable without requiring ventilatory support 
for SATO2>95%.
Discussion: SS presents contraindication to succinylcholine use and a risk of 
prolonged neuromuscular blockade with non-depolarizing NMB. General an-
esthesia using short action drugs, avoiding NMB with a LM and supplemented 
with US diaphragm contractility tit tration, evidences a satisfactory anesthetic 
technique for SS patients. Despite not using NMB, exhaustive monitoring mus-
cle contractility was justified by the high sensitivity to anesthetic drugs which 
can develop in respiratory failure. 
Therefore, it becomes a helpful tool for perioperative evaluation to determine 
the optimal assessment in patients with high risk of respiratory muscles weak-
ness af ter a general anesthesia.

References: 
Toby N. Anesthesia and myotonic dystrophy type 2. Can J Anesth 2010
DiNino. Diaphragm ultrasound as a predictor of successful extubation from 
mechanical ventilation. Crit Care 2015.
Matamis D. Sonographic evaluation of the diaphragm in critically ill patients. 
Intensive Care Med 2013
Learning points: US diaphragm evaluation, Myotonic syndrome, Post-
operative management 

08AP05-4
Paraplegia in a patient with epidural cateter 

Cardoso C., Rego J., Gomes A., Cardoso H.
Centro Hospitalar Tâmega e Sousa, Penafiel, Dept of Anaesthesiology, Por to, 
Por tugal

Background: Paraplegia due to spinal cord infarction is a rare and devastat-
ing perioperative event, even rarer in the set ting of an epidural technique.1 
Some causes are treatable,however an early diagnosis and intervention is 
required.
Case report: Male, 61 years old,ASA III,presented for an elective repair of 
an abdominal hernia. Hypertension,diabetes mellitus typeII,obesity and past 
history of rectum cancer with QT-RT. The patient was operated under general 
anesthesia combined with a lumbar continuous epidural infusion without any 
noteworthy occurrence. In the postoperative period the epidural infusion was 
continued with ropivacaine (0,2%) and morfine (0,005%) at 6mL/h. The patient 
was discharged from the post-anesthesia care unit without any motor deficits.
In the next morning the patient was able to walk assisted. Later complained of 
sudden intense motor weakness in lower limbs. The infusion was stopped and 
the patient urgently referred to examination by a neurologist who observed 
the occurrence of an anterior spinal artery syndrome. An MRI was emergently 
done: there were no findings suggestible of compressive causes, only a signal 
alteration compatible with ischemia of conus medullaris.
Discussion: A case review found only 13cases of spinal cord infarction in 
38years.2 The ethiopathogenesis is multifactorial. In this case we accounted 
several risk factors: cardiovascular, prothrombotic state, post-radiation vas-
culitis. The continuous infusion of epidural local anesthetics assumes high 
importance in these circumstances because it can have a contributing role 
and can also masquerade signs and symptoms leading to a late diagnosis. 
Given that the patient was able to walk next morning and to the sudden onset 
of paralysis we can arguably exclude the epidural technique as the principal 
cause of the neurologic deficits.
References: 
1. T.M.Cook, D.Counsell, J.A.Wildsmith, ‘Major Complications of Central 
Neuraxial Block: Report on the Third National Audit Project of the Royal 
College of Anaesthetists’, Br J Anaesth, 102 (2009), 179-90.
2. I. A.Hobai, E.A.Bit tner, and L.Grecu, ‘Perioperative Spinal Cord Infarction 
in Nonaortic Surgery: Report of Three Cases and Review of the Literature’, J 
Clin Anesth, 20 (2008), 307-12.
Learning points: The rarity of this complication justifies the publication 
of the case because it draws the at tention for the possible occurrence of 
neurologic impairment in patients undergoing neuraxial techniques while not 
being directly causative. 

08AP05-5
Associating liver partition and portal vein ligation for staged 
hepatectomy, the anesthesiologist’s final touches in this new 
scenario 

Spiller C.S., Lopes F.F., Caputti L.F.P., Passos L.C.d.F., Leite S.S., André R.P.D.
Federal Universit y of Rio de Janeiro, Dept of Anaesthesiology, Rio de Janeiro, 
Brazil

Background: Safe removal of extensive tumor load in the liver has been one 
of the main focuses of research for hepato-biliary surgeons over the past de-
cades. The objective of overcoming the main challenge: avoid postoperative 
liver failure1. In this sense, the portal vein ligation associated to transection 
for hepatectomy in two stages (ALPPS) has been promising, as it promotes a 
rapid and ef fective growth of the remaining liver, allowing surgical resections 
considered unfeasibles2. In the scenario of a recent surgical technique, with 
higher morbi-mortality rates, and a few well-established anesthetic strategies, 
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we aim to raise the discussion, from our case, of how the anesthesiologist can 
add to this context. 
Case report: MGPSC, 49 years old, ASA P2, with history of cholangiocar-
cinoma, CHILD A5 and MELD 8, previously submit ted to chemotherapy and 
propose of ALPPS. She was submit ted to a general venous and inhalatory 
anesthesia, monitorization of the cardiac output (CO) with transpulmonary 
thermodilution (PiCCO®) for goal directed therapy (GDT), transfusion guided 
by tromboelastography and patients controlled venous analgesia in the two 
surgical moments. During the interval of eight days between the surgeries, 
she was observed clinically, tomografically, laboratorially and with the evalua-
tion of the hepatic function with the plasma disappearance rate of indocyanine 
green (TDP). She presented an expected evaluation between the two surger-
ies, and also af ter the second surgery. 
Discussion: Because it is a recent technique, still without deeper studies, 
details about the ideal anesthetic technique and the hemodynamic monitor-
ing were not yet well established. In this context, it is worth mentioning the 
role of indocyanine green monitoring hepatic reserve in the perioperative mo-
ment overcoat associated with hepatic volume by computed tomography, as 
auxiliary goals to surgical decisions and decrease liver failure incidence and 
related complications perioperatives3. Moreover, it is also appropriate to study 
about the use of CO for GDT and its presumed impact on patients outcome. 
References: 
1. Santibañes E, Alvarez FA. World J Surg 2012; 36:125-128. 
2. Schnitzbauer AA, Lang SA, Goessmann H, et al. Ann Surg 2012;255:405-
414. 
3. Imamura H, Sano K, Sugawara Y, et al. J Hepatobiliary Pancreat Surg 
2005;12:16-22. 
Learning points: Participation of the anesthesia team is substantial to the 
overcoming of the patient undergoing complexes new surgeries, as ALPPS. 

08AP05-6
Ultrasound detection of pneumothorax caused by improper 
ultrasound-guided central vein puncture 

Eto Y.1, Tateoka K.1, Tampo A.2

1Nayoro Cit y General Hospital, Dept of Anaesthesiology, Hokkaido, Japan, 
2Nayoro Cit y General Hospital, Dept of Emergency Medicine, Hokkaido, 
Japan

Background: Ultrasound (US)-guided central venous catheterization has be-
come widely used due to the availability of small high-resolution US devices. 
Since US-guided central venous (CV) catheterization can be performed while 
confirming the location of the puncture needle and the structure around the 
vein, there have been many reports on the high level of safety, but complica-
tions have been happened by overconfidence of US images. US devices are 
also used for evaluation of lung diseases. 
We report a case of pneumothorax caused by CV port placement that was 
detected quickly by US.
Case report: A 60-year-old woman was scheduled diagnostic laparoscopy 
and CV port placement under general anesthesia. For CV port placement, the 
assistant obtained a short axis view of the right subclavian vein with US, and 
the operator performed puncture using the out-of-plane method. The needle 
was inserted up to its base without confirmation of the tip. Although the needle 
tip was also not visualized on the second puncture, an image showing com-
pression of the subclavian vein by the needle was obtained and the guidewire 
was placed by the penetration method. Then the CV port was implanted by 
the usual process, and there was no change in ventilation and oxygenation. 
We performed lung ultrasonography because pneumothorax was suspected 
due to the puncture procedure. The US image showed a lack of lung sliding 
and a barcode sign at the right anterior thoracic region, therefore we diag-
nosed as a pneumothorax. Then we tried to find out a lung point to estimate 
the severity of the pneumothorax, but no lung point was found in the lateral 
thoracic region. This US scan indicated a severe pneumothorax, therefore a 
chest tube was quickly placed. 
Discussion: When performing US-guided CV catheterization, serious compli-
cations can occur without US images of the puncture needle tip. Safe punc-
ture is not possible without a good understanding of the characteristics of 
US-guided puncture. To visualize the target vein and puncture needle on the 
US image is important. This can be achieved by correct handling of US probe 
and puncture needle. It is risky to just focus on the US images. 
Learning points: Attention must be given to possible complications such as 
pneumothorax that can occur if US-guided CV puncture is performed improp-
erly. Pneumothorax is easily diagnosed by lung ultrasound, thus US should be 
used to check for pneumothorax af ter performing CV catheterization. 

08AP05-7
Anesthetic management of corneal transplant in a patient 
with non-bullous congenital ichthyosiform erythroderma 

Cancho D., Zamudio D., Delgado D., Puebla G., García del Valle S., 
Rodríguez Esteve A.
Hospital Universitario Fundación Alcorcón, Dept of Anaesthesiology & 
Intensive Care, Alcorcón, Spain

Background: The ichthyosis comprise a group of congenital disorders 
characterised by the presence of hyperkeratotic scales on the skin surface. 
Non-bullous congenital ichthyosiform erythroderma is an infrequent form of 
presentation, only few cases have been reported. This condition is inherited 
in an autosomal recessive pattern and the most common cause is inactivat-
ing mutations in the transglutaminase-1 gene. Clinical manifestations include 
scaling of the skin, dif ficulty maintaining body temperature and in some cases 
malnutrition and musculoskeletal deformities. 
Case report: We present the case of a 20-year old patient with non-bullous 
congenital ichthyosiform erythroderma who underwent corneal transplant 
under general anaesthesia. The patient presented erythroderma and gener-
alised scaling of the skin, osteoarthritis, scoliosis, glaucoma and lagophthal-
mos. No dif ficult airway was anticipated. Intravenous access placement was 
dif ficult. Prior to induction of general anaesthesia we placed a 22G intrave-
nous catheter and the patient received standard and neuromuscular monitor-
ing. Secure fixation of the endotracheal tube and iv cannula was performed, 
additionally proper positioning was revised and a forced-air warming system 
was used to maintain body temperature. Surgery was unevent ful and the pa-
tient was extubated in the operating room without incidents.
Discussion: Because of scaling, fixation of the intravenous cannula, endotra-
cheal tube and monitoring elements was dif ficult. Scaling also prevents from 
maintaining correct body temperature, consequently,temperature monitoring 
and body warmers were used. The skin in these type of patients is more sensi-
tive to damage, thus, BIS monitoring was not placed but neuromuscular moni-
toring was used due to surgical requirements. Positioning and transportation 
was carefully performed considering musculoskeletal deformities. Lastly, ve-
nous access can be dif ficult because of abnormal keratinisation of the skin, 
which happened in our case.
Reference: 
Kubota R1, Miyake N, Nakayama H, Arita H, Hanaoka K. Anesthetic 
management of a patient with non-bullous congenital ichthyosiform 
erythroderma. Masui. 2003 Dec;52(12):1332-4.
Learning points: Dif ficult venous access, dif ficult material fixation and risk of 
hypothermia are the main issues that should be taken into account. Possibility 
of a dif ficult airway must be kept in mind because the progress of the disease 
may lead to restriction of mouth opening and neck mobility. 

08AP05-8
Ultrasonography: an uncommon way to diagnose 
a pneumothorax 

Jesus T., Vieira D., Antunes C., Dias J., Magalhães J., Lemos L.
Hospital Senhora da Oliveira - Guimarães, Dept of Anaesthesiology, 
Guimarães, Por tugal

Background: The role of ultrasonography in the anesthesiology daily practice 
does not stop in the locoregional techniques. Nowadays, this tool has a mas-
sive importance, including the intraoperative diagnosis of several clinical enti-
ties1. The authors describe the clinical case of iatrogenic pneumothorax (PT) 
that happened during laparoscopic surgery, which, af ter clinical suspicion, 
was diagnosed by ultrasonography.
Case report: Male, 64 years old, classified as ASA II (obesity and diverticu-
losis). The patient was submit ted to a laparoscopic total gastrectomy due 
to adenocarcinoma in the lesser curvature of the stomach under combined 
anesthesia (thoracic epidural and, af terwards, general anesthetic induction), 
unevent ful. 
Patient was monitored with standard ASA and BIS. 160 minutes af ter incision, 
the patient desaturated progressively (O2 at 100%: 91%), with no vesicular 
murmur on the lef t hemifield on pulmonary auscultation. The surgical team 
pointed out the possibility of iatrogenic stomach laceration, fact not confirmed 
af ter instillation of methylene blue. 
Thus, we confirmed the correct position of the endotracheal tube by fibrosco-
py. Clinical suspicion of iatrogenic pneumothorax was strong and we further 
confirmed it by ultrasonography. A thoracic drain was inserted, unevent ful. No 
significant complications were noted in the postoperative period.
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Discussion: Pneumothorax is one of the most frequent complications in lapa-
roscopic surgery, with described incidence between 0,01 and 3%. The use 
of ultrasound on its diagnosis gained significance due to the high portabil-
ity, specificity (100%) and sensitivity (95%), image quality and generalized 
access by the anesthetists, which allows a quick diagnosis and subsequent 
treatment1. The presence or absence of typical sonographic signs permit the 
pneumothorax diagnosis, such as stratosphere sign on M mode, immobility 
of the pleura with respiratory movements and loss of comet tail sign. In this 
specific area, the literature states that the PT diagnosis can be done with high 
level of reliability, regardless the previous experience with ultrasonography.
Reference: 
1. Terwaki A et al; Ultrasound for the anesthesiologist: present and future; 
The Scientific World Journal; vol 2013 (2013)
Learning points: Due to the above described, the authors aim to reveal and 
broaden the limits of this technic in anesthesiology daily practice during the 
whole perioperative period. 

08AP05-9
Multiple extradrenal pheochromocytoma associated with 
severe B haemophilia 

Tovar Doncel M.S., Pérez González R., García Matesanz M., 
López del Moral López O., Rico Feijoo J., Aldecoa Alvarez-Santullano C.
Universit y Hospital Río Hor tega, Dept of Anaesthesiology & Intensive Care, 
Valladolid, Spain

Background: Multiple paraganglioma is a rare neuroendocrine tumour that 
accounts for 0,2-0,6% of the causes of hypertension. Type B haemophilia is 
a recessive hereditary coagulopathy with a deficit of factor IX. We report one 
surgical patient who presented multiple paraganglioma associated with se-
vere B haemophilia. This association has never been reported in the medical 
literature (1). 
Case report: A 19-year-old patient was referred with a one-year history of par-
oxysmal hypertension. In the preliminary workup, it was found high levels of 
24-hour urinary vanillyl mandilic acid and catecholamine. The complementary 
test revealed multiple bilateral adrenal mass lesions that suggested malig-
nancy. Adequate hemodynamic stabilization was treated with alpha-receptors 
blockers, conducted with doxazosin, further beta blockade with labetalol and 
amlodipine. Hemodynamic monitoring has been carried out by the invasive 
measurement of blood pressure and measurement of cardiac output with the 
transpulmonary thermodilution based PiCCO®-system. In addition, the patient 
had a severe deficiency of factor IX with levels of <1% and absence of an in-
hibitor to factor IX. Preoperative infusion of recombinant factor IX was initiated 
to keep the level of factor IX to 120% and to decrease the risk of bleeding dur-
ing the surgery. Thromboelastometry has been used in assessing the acute 
perioperative bleeding tendency in order to optimize blood product selection 
and utilization. ROTEM parameters were measured.
Discussion: Multiple paraganglioma requires careful therapy af ter diagnosis. 
A complete anaesthetic risk and comorbidity assessment must be performed, 
including an exhaustive assessment of the coagulation in addition to a he-
modynamic management. A multidisciplinary approach was required in this 
patient to enable the development of the surgery.
Reference: 
1. Jebasingh K F, et al. Pheochromocytoma and haemophilia: An unusual 
combination. Singapure Med J. 2009; 50(2): e71-e73
Learning points: This case report shows that a hemodynamic approach in a 
patient with pressure liability secondary to his comorbidity, and a right hae-
mostasis management are mandatory. The coagulation assessment is critical 
in surgical patients above all in haemostatic disorders. Blood loss can result in 
severe hemodynamic instability that can lead to worse outcomes. 

08AP05-10
Perioperative management of an adult with a complex high-risk 
congenital heart disease presenting for non-cardiac surgery 

Pinedo P., Fernandez Francos S., Kollmann Camaiora A., Gilsanz F.
Hospital La Paz, Dept of Anaesthesiology & Intensive Care, Madrid, Spain

Background: Greater survival to adulthood of patients with congenital heart 
disease (CHD) and lack of comprehensive expertise in their perioperative 
managements puts them at very high-risk when exposed to non-cardiac sur-
gery.

Case report: 43 y.o. ASA IV male scheduled for giant inguinal hernia repair. 
History of severe cyanotic CHD: single ventricle, severe systolic dysfunc-
tion, tricuspid and pulmonary atresia and a bidirectional Glenn surgery per-
formed at bir th. Physical status was NYHA IV with central cyanosis, severe 
finger clubbing (see figure) and baseline SpO2 of 85%. Before induction we 
placed a FloTrac® monitoring device and administered Protomplex® 500mg/
iv. We performed general anaesthesia with a sequential inhalation induction 
with sevoflurane, fentanyl 2,5mcg/kg and muscle relaxation with rocuronium, 
maintenance with sevoflurane and ventilated with pressure controlled ventila-
tion. Af ter induction the patient became mildly hypotensive and hemodynamic 
stability was achieved with phenylephrine infusion (<0,1mcg/kg/min). The 
surgery continued unevent ful and the patient was extubated and stayed in 
the PACU for 12h without complications.

[Cyanosis and clubbing]

Discussion: Post Glenn patients are still cyanotic, but the single ventricle is 
now unloaded, as the systemic return from upper half of the body is diverted 
directly to the pulmonary circulation. Decrease venous return and cardiac out-
put should be anticipated, and volume and vasoconstrictors should be readily 
available, neuraxial anaesthesia increases these changes and might not be 
favourable for these patients. We opted for a sequential inhalation induction 
due to its hemodynamic stability. Spontaneous ventilation is ideal for these 
patients, although it wasn’t an option in this patient af ter discussion with the 
surgeons, tracheal extubation was performed as soon as possible.
Reference: 
Seal. Pediatric Anesthesia 2011,21:615-622. Gottlieb. Curr Opin Anesthesiol. 
2013,26:318-326. Maxwell. Congenit Heart Dis. 2015,10:21-29
Learning points: Understanding anatomy and physiology of CHD is essential 
for optimizing outcomes in these patients. Strict hemodynamic and respira-
tory monitoring allows us to foresee critical events. 
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08AP05-11
Interfastial thoracic regional techniques could be assessed 
using ANI monitor under general anaesthesia and anticipate 
postoperative pain 

Huercio I., Abad-Gurumeta A., Lucena J., López-Quesada T., Iannucelli F., 
Gilsanz F.
La Paz Universit y Hospital, Dept of Anaesthesiology & Intensive Care, Madrid, 
Spain

Background: Control of intraoperative and postoperative pain is a challenge 
for anaesthesiologist. Analgesia Nociception Index (ANI) monitor has been 
proposed as an ef fective tool to assess the quality level of the analgesia dur-
ing the intraoperative period and to predict postoperative pain and needs of 
analgesics in the early postoperative periods. Intraoperative and postopera-
tive success of the dif ferent new regional techniques under general anaesthe-
sia could also be assessed using ANI.
Case report: We included 9 patients scheduled for bilateral mastectomy (3 
with Gender Identity Disorder and 6 with breast cancer or ductal hyperplasia) 
with no history of chronic pain or metabolic disorders or opioid consumption. 
The recently described intercostal nerve block BRILMA (anterior and lateral 
cutaneous branches of the intercostal nerves) was performed bilaterally un-
der general anaesthesia using the ultrasound to locate the 5th-6th intercostal 
level at the mid-axilary line (L-bupivacaine 0,25% 0,35 ml/kg on each side was 
administered). TCI-TIVA of propofol (Schnider model) and remifentanil (Minto 
model with a ef fect site concentration 2 mcg/ml) were used and the pump 
was stopped at the end of surgery. ANI monitor was used since induction 
and levels did not reach any value below 50. No extra needs of opioids were 
needed in any patient during surgical time. Visual Analogue Scale for pain (0-
10) in the first 24 hours in the PACU showed an average of 2,2 (any value was 
higher than 4). Only 2 patients needed 1 mg extra dose of morphine. None of 
the patients presented nausea or vomiting.
Discussion: The ANI monitor could be an ef fective tool in assessing the ef fi-
cacy of regional techniques under general anaesthesia and could allow using 
lower doses of opioids (remifentanil) during surgery. Furthermore, it could 
also help to predict the postoperative levels of analgesia and the needs of 
extra opioids in the PACU when assessing the success of a regional block in 
the intraoperative context.
References: 
1. Diéguez García P., et al. Rev Esp Anestesiol Reanim. 2013;60:365-70.
2. Migeon A et al. Paediatr Anaesth. 2013;23:1160-5
3. Boselli E et al. Br J Anaesth. 2014;112:715-21.
Learning points: New inter fastial thoracic techniques could be assessed us-
ing the ANI monitor under general anaesthesia.ANI values could also antici-
pate postoperative levels of pain and the need of extra analgesics when used 
during surgery. We need new clinical trials to confirm our data. 

08AP06-1
Improving Patient Flow in Critical Care: Development of a 
Post Anaesthetic Care Unit with “Simultaneous Virtual Ward 
Admission 

Lewis O., Muthuswamy B.
Royal Gwent Hospital, Dept of Anaesthesiology & Intensive Care, Newpor t, 
United Kingdom

Background and Goal of Study: Critical care capacity in Wales is amongst 
the lowest in Western Europe. This problem is compounded by a significant 
loss of critical care bed days due to delayed discharges (7.5% of total critical 
care bed days in 2012/13). Consequently, critical care occupancy rates are 
consistently >80% leading to significant numbers of high-risk operations be-
ing cancelled.
All patients admit ted to the PACU at the Royal Gwent Hospital (RGH) Newport 
are simultaneously admit ted to a ward. As such they “vir tually” occupy a ward 
bed, ensuring timely discharge from critical care. We aimed to determine if 
the introduction of a PACU with this novel admission process, has reduced 
cancellations of high-risk surgery.
Materials and methods: We conducted a retrospective analysis of patients 
for whom a critical care bed had been booked electively at the RGH, Newport. 
All cases were examined to determine if the procedure had been cancelled 
and if so the reason for cancellation. Data was examined for the period April-
October for 2012-2014. This was then compared to the same period in 2015 
when a PACU was operational. 

Additional ICU case mix analysis was conducted using ICNARC national audit 
data.
Results and discussion: The demand for critical care to facilitate high-risk 
surgery increased year on year with 138% more critical care beds booked 
in 2015 than in 2012. Despite this, the introduction of the PACU markedly re-
duced the percentage of these procedures cancelled due to a lack of critical 
care beds, from 28% (2014) to 1% (2015).
The proportion of total admissions constituted by patients admit ted af ter elec-
tive surgery also increased. As demonstrated in Fig 2 the RGH ICU had a 
consistently lower than average proportion from 2012-2014 before exceeding 
the national average in 2015.

[Fig 2]
* April-June 

Conclusion: This study demonstrates that the introduction of a PACU with 
simultaneous vir tual ward admission can markedly reduce cancellations of 
high-risk surgery and significantly impact on the case mix of an ICU. Further 
work should include cost ef fectiveness analysis.
Reference: 
Welsh Government (2013), Together for Health-A Delivery Plan for the 
Critically Ill 

08AP06-2
Predicting Morbidity and mortality af ter esophagectomy using 
P-POSSUM 

Reis P., Magalhães A., Abelha F.
Centro Hospitalar de São João, Dept of Anaesthesiology, Por to, Por tugal

Background and Goal of Study: Morbimortality af ter esophagectomy re-
mains high. Predicting risk is important to improve management of the peri-
operative period. Portsmouth-Physiological and Operative Severity Score for 
the enUmeration of Mortality and Morbidity (P-POSSUM) has been used to 
predict morbimortality af ter surgery. 
Our aim was to measure outcomes af ter esophagectomy and compare it with 
P-POSSUM prediction. 
Material and methods: Retrospective, observational study including patients 
submit ted to esofagectomy at our hospital between 2006 and 2013. Patients’ 
demographics and perioperative data were collected. Descriptive analysis 
was performed and the student t, Mann-Whitney, Chi-square or Fischer’s 
exact tests were used for comparisons. Univariate and multivariate logistic 
regression were done with calculation of an Odds Ratio (OR). Areas under 
the Receiver Operating Curve (AUROC) were analyzed to test the prediction 
accuracy.
Results: We included 80 patients, 85% were male. Age was 60 (51-70) years. 
Smoking (55%), alcohol abuse (40%) and arterial hypertension (29%) were 
the main comorbidities. Preoperative radio/chemotherapy was done in 60% 
of cases. Surgery lasted 8.5 (7.5-10.0) hours, 24% required vasopressors and 
50% were transfused. Post-operative hospital mortality was 10% and 85% of 
patients had at least 1 complication (68% respiratory, 42% cardiovascular, 
26% infectious, 6% renal). On univariate analysis, higher intraoperative (OR 
0.90, p=0.005) and postoperative arterial pressure (OR 0.95, p=0.032) and 
higher pre-operative serum albumin (OR 0.63, p=0.002) were protective fac-
tors for mortality. On multivariate analysis a higher pre-operative serum al-
bumin (OR 0.64, p=0.002) was found to be a protective factor. P-POSSUM 
predicted the occurrence of morbidity in 92.7% and mortality in 11.5% of 
cases. P-POSSUM had an AUROC of 0.814 for mortality prediction and the 
Simplified Acute Physiology Score II (SAPS) had an AUROC of 0.627. Using 
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the pre-operative serum albumin for mortality prediction we obtain an AUROC 
of 0.96. P-POSSUM had an AUROC of 0.816 for morbidity.
Conclusions: Morbimortality prediction by P-POSSUM was good (AUROC 
>0.8) and it should be used to guide perioperative management. Pre-
operative serum albumin is not included in the analyzed scores but may im-
prove its prediction in the near future. 

08AP06-3
Obstructive sleep apnea and clinical predictors: 
the anesthesiologist role 

Carrió Font M., Martin Pauls N., Hernando Sáez J., Arrarte Ayuso P., 
Manresa Ballester F., Tejada Ortega S.
Hospital Clínico Universitario San Juan de Alicante, Dept of Anaesthesiology, 
San Juan de Alicante, Spain

Background and Goal of Study: Obstructive sleep apnea (OSA) is a largely 
underdiagnosed,common condition, important to diagnose because their 
implications for perioperative management. Clinical evaluation is essential to 
screen OSA. Suspected diagnosis can determine the best actitude before a 
scheduled surgery. 
Anesthesist must examine patient appearance and assort clinical scales 
(Mallampati) to classify them before anesthesia. It is a noninvasive method 
performed routinely in all preoperative visits that define oropharyngeal mor-
phology that is also employed to suspect OSA. Our purpose in this study is to 
identify clinical predictors of OSA shared with usual dif ficult airway evaluation 
mehtods in surgical patients.
Materials and methods: Af ter research ethics board approval, snoring pa-
tients subjected to polysomnography study (PSG) were studied retospectively 
for 6 months collecting anthropometric data, nasal ventilation and Mallampati 
grade. The PSG identified OSA patients were further classified based on ap-
noea-hypopnoea index (AHI). Patients were assorted into OSA and NO OSA, 
Mallampati 1-2 and 3-4 grade, nasal obstruction or not. T student and Chi-
square was used to compare groups and a logistic regression test.
Results and discussion: 137 patients, 90 men and 47 women, aged 56 ± 17, 
BMI 30 ± 7, neck perimeter 42cm ± 4, IAH 30 ± 21. Comparing OSA and NO 
OSA: age (58 ± 14 vs 50 ± 22, p<0.05), IAH (39 ± 19 vs 9 ± 4, p<0.001), 
BMI (32 ± 6 vs 25 ± 4, p<0.001) neck perimeter (44 ± 4 vs 39 ± 3, p<0.001), 
gender (74% men vs 45% women, p<0.001), nasal obstruction (70% vs 40%, 
p<0.001), Mallampati 3-4 (70% vs 47%, p<0.01) and Mallampati 3-4 with na-
sal obstruction (54% vs 35%, p<0.001). In the multivariate analysis, predictors 
of OSA were Mallampati 3-4 (OR: 2.5; 95% CI: 0.9-6.2), BMI>30 (OR: 3.2; 95% 
CI: 1-9.7) and neck perimeter >42cm (OR: 18.8; 95% CI: 3.9-89.6), p<0.001. 
Conclusion(s): Obese and gross neck patients, Mallampati 3-4 grade with 
nasal obstruction, have high chances of developing OSA. Anesthesiologists 
are in a great opportunity during preanesthetic evaluation to screen OSA 
patients. Patients with these characteristics should be referred to PSG for di-
agnosis confirmation. However the only suspicion of OSA may determine peri-
operative management and patients should be planned as OSA. Moreover, 
serious OSA should be considered to PNG and CPAP implemention might 
benefit to optimize clinical condition to face perioperative process. 

08AP06-4
The effect of metabolic syndrome on peri- and post-operative 
outcomes of patients undergoing elective abdominal surgery 
with laparotomy 

Laou E., Arnaoutoglou E., Petrou A., Ntalouka M., Papadopoulos G., 
Tzimas P.
Universit y Hospital of Ioannina, Dept of Anaesthesiology & Intensive Care, 
Ioannina, Greece

Background and Goal of Study: Metabolic syndrome (MetS) comprises a 
group of risk factors that include high blood pressure, atherogenic dyslipi-
daemia, elevated fasting blood glucose, and central obesity. MetS is frequent 
(25%) in the general population and has been associated with several comor-
bidities1. The aim of this study is to access the impact of MetS on peri- and 
post-operative outcomes of patients undergoing elective abdominal surgery 
with laparotomy. 
Materials and methods: This is a prospective observational study (Clinical 
Trials.gov: NCT02447523 ) involving 105 consecutive patients (68 male, mean 

age 66.32 ±12.43 years, ASA I-III) undergoing elective abdominal surgery 
with laparotomy with expected procedure duration >1 hour. The patients were 
divided into two groups based on the established diagnosis of MetS. Clinical 
characteristics, intra- and post-operative data, laboratory measurements and 
peri- and post-operative complications were recorded
Results and discussion: 59 patients (33 male) met the diagnostic criteria for 
MetS, while 46 (35 male) did not. Patients with MetS were older, had worse 
ASA and New York Heart Association (NYHA) Functional Classification scores 
and presented with lower GFR-EPI (glomerular filtration rate using the Chronic 
Kidney Disease Epidemiology Collaboration formula) values compared with 
non-MetS patients (P<0.05 for all comparisons). Coronary artery disease and 
peripheral vascular disease were more prevalent in MetS patients (P<0.05). 
MetS was associated with 2.47 (95% CI 1.10-5.54, P=0.027) higher odds 
of having postoperative respiratory complications and with 3.58 (95% CI 
1.09-11.66, P=0.027) higher odds of having wound healing complications. 
Operative data (duration of surgery and anaesthesia, volume of crystalloids 
and colloids given) were similar among groups.
Conclusion(s): Patients undergoing elective abdominal surgery with laparot-
omy, who fulfill the diagnostic criteria for MetS, appear to have a higher risk for 
postoperative respiratory and wound healing complications. Consequently, 
these patients present a diagnostic challenge and are candidates for a more 
meticulous peri-operative monitoring.
Reference: 
1. Tzimas P, Petrou A, Laou E, et al. Br J Anaesth. 2015 Aug;115(2):194-202.

08AP06-5
90-days mortality in relation to fast-track total hip and knee 
arthroplasty 

Jørgensen C.C., Kehlet H., the Lundbeck Foundation Centre for Fast-track 
Hip and Knee Replacement Collaborative Group
Copenhagen, Section for Surgical Pathophysiology, Copenhagen, Denmark

Background and Goal of Study: Early mortality (30 to 90 days) is a common 
outcome in surgical studies including in total hip (THA) and knee arthroplasty 
(TKA). However, few studies consider whether mortality is a result of direct 
anesthetic/surgical complications, surgically induced organ dysfunction or 
unrelated to surgery. Also, most studies rely on large databases and diagnos-
tic coding, but with no considerations on perioperative care, thus limiting po-
tential for improvement. We present a detailed analysis on timing and events 
leading to mortality within 90 days af ter fast-track THA and TKA, including 
evaluation on relation to surgery per se.
Materials and methods: Observational cohort study in 13775 THA and TKA, 
similar fast-track protocols and discharge to own home. Complete 90-days fol-
low-up through a national registry and review of the complete medical records 
from index admission and readmissions. In case of death outside hospital 
the patients general practitioner was contacted and the death certificate was 
reviewed. Evaluation of relation to surgery was done by both authors. Cases 
with inconclusive information, but no apparent organ dysfunction at discharge 
were considered surgically related if occurring ≤30 days postoperatively.
Results and discussion: 90-days overall mortality was 0.3%, of which 0.2% 
were surgically related. (Fig 1)

[Figure 1]

The 30 deaths related to surgery occurred on median day 16.5 (6-34). The 
fraction of surgery related deaths fell from 95% at day 30 to 68% at day 90, 
only with one case af ter day 50. The 14 deaths unrelated to surgery occurred 
median day 64 (42-83), contributing 59% of deaths between day 31 and 90. 
When considering the initial event leading to death, gastrointestinal and pul-
monary complications each accounted for 20% of surgically related deaths, 



304 Perioperative Medicine

while cerebral stroke, pulmonary embolism and cardiac complications ac-
counted for 17, 13 and 10%, respectively. Only 10% were due to direct surgi-
cal complications. Cancer was the most common cause of deaths not related 
to surgery. 
Conclusion: 90-days mortality is ≈ 0.3% af ter fast-track THA/TKA, and 1/3 of 
deaths may not be related to surgery or surgically induced organ dysfunction. 

08AP06-6
The anesthetic role in implementing a fast-track 
oncogynecologist surgery protocol. Preliminary results 
from a 3-year randomized clinical trial 

García Martínez I., Suárez Edo E., Alonso Mendoza V., Suescun López M.C., 
Conesa Marieges A., Manrique Muñoz S.
Vall d’Hebron Universit y Hospital. Universitat Autonoma de Barcelona, Dept 
of Anaesthesiology, Barcelona, Spain

Background and Goal of Study: Fast-track surgery programs are based on 
a multimodal approach to patients undergoing major abdominal surgery; the 
main objective is to improve the postoperative period based on a quick oral 
tolerance and stimulation of early mobilization; it’s possible due to a specific 
anaesthetic protocol in which multimodal analgesia has a main role. We pres-
ent data of preliminary stage of a planned 3-year study, 100 patients ran-
domised clinical trial comparing fast-track protocol with conventional manage-
ment. Main objective: compare the average stay between groups. Secondary 
objectives: determine cost per patient, postoperative morbidity and the ap-
plicability of a fast-track program in the management of advanced ovarian 
cancer in a tertiary hospital in our midst.
Materials and methods: During 14 months, 24 women undergoing oncogy-
necologic major surgery were randomized to either fast-track protocol (fast-
track group) or conventional management (conventional group). Fast-track 
group received preoperatively: no colonic preparation, no anxiolytics; carbo-
hydrate solution 3h before surgery. No nasogastric tube or drains. Multimodal 
analgesia and guided-fluid therapy by monitoring noninvasively cardiac out-
put. Combined general-epidural anaesthesia. Early discharge from recovery 
room was provided in postoperative period, based on a strict pain control 
avoiding opiate drugs. Combined intravenous-peridural analgesia with elas-
tomeric ropivacaine 0.2% infusion bomb was performed to facilitate an early 
mobilization and respiratory rehabilitation. Conventional group received co-
lonic preparation, anxiolytics, 8 hours-fasting. General balanced anaesthesia 
with nasogastric tube and drains. Postoperative opiates. 
Results and discussion: Data analysed for 24 patients (12 fast-track group, 
12 conventional group) with advanced ovarian cancer. Mean age: 61 years, 
mean weight: 67 kg. The average stay fell 33,3% in the fast-track group (8 
days) regarding to conventional group (12 days). 72 hours post-surgery, 
91% of fast-track group patients were initiated oral tolerance and mobiliza-
tion. Reported postoperative complications: 1 suture dehiscence, 3 surgical 
wound infections, 1 paralytic ileum, 1 suboclussion. None of the patients died 
in the 28 days following the surgery. 
Conclusion: Through a fast-track protocol the average hospital stay decreas-
es, as well as the postoperative period recovery in patients subjected to major 
advanced oncogynecologist surgery. 

08AP06-7
Impact of unintentional postoperative hypothermia on 
patient-centred outcomes af ter general anaesthesia 

Mendes L., Leite D., Ferraz S., Moreira J., Santos A., Abelha F.
Centro Hospitalar de São João, Dept of Anaesthesiology, Por to, Por tugal

Background and Goal of Study: Unintentional postoperative hypothermia is 
a frequent occurrence that can lead to several complications, adversely af fect-
ing the patient’s outcome. This study aims to assess the incidence and impact 
of hypothermia on patient-centred outcomes af ter elective surgery.
Materials and methods: Af ter approval by the institutional ethics commit tee, 
an observational, prospective study was performed in patients scheduled for 
elective surgery under general anaesthesia. Were studied 208 patients admit-
ted to the Post Anaesthetic Care Unit (PACU) af ter plastic, gynaecologic, uro-
logic and general surgery. Exclusion criteria were: age<18 years and inability 
to give informed consent or to speak Portuguese language fluently. Patients’ 
demographics and perioperative characteristics were evaluated. Hypothermia 

was defined as an auricular temperature<35ºC at PACU admission. Quality 
of recovery (QoR) 24h af ter surgery (D1) was evaluated by the Quality of 
Recovery 15 (QoR-15) score. The Postoperative Quality Recovery Scale 
(PQRS) Portuguese version was used at baseline (D0) and af ter surgery at 
minute 15 (T15), 40 (T40) and days 1 (D1) and 3 (D3) evaluating recovery 
in 5 domains. The 12-itens WHODAS questionnaire was used to measure 
Disability at D0. The Mann-Whitney test, Chi-square or Fisher’s exact test were 
used for comparisons. 
Results and discussion: Hypothermia was present in 39 (20%) of the 192 pa-
tients included. Patients with hypothermia were older (61 vs. 53 median years, 
p=0.037) and had a median low Body Mass Index (25 vs. 27, p=0.044). No 
dif ferences were found between groups concerning duration of anaesthesia 
and length of PACU stay. The median scores for total QoR-15 and for every 
QoR-15 item were similar. Complete recovery in the emotive domain (anxi-
ety and depression) of PQRS was significantly more frequent in hypother-
mic patients at D1 (68% vs. 43%, p=0.005) and D3 (67% vs. 40%, p=0.005). 
Complete recovery of activities of daily living was less frequent in hypothermic 
patients at D1 (30% vs. 48%, p=0.048). Recovery of cognitive domain was 
worst for hypothermic patients at T40 (0% vs. 22%, p=0.036). Hypothermic 
patients were not more frequently considered disable by WHODAS at D0. 
Conclusion(s): PQRS was able to denote important patient-centred dif fer-
ences in outcome af ter surgery in patients with hypothermia while QoR-15 
was not able to show dif ferences. Patients with hypothermia were older and 
leaner but were not more disable. 

08AP06-8
Ischemia detected by continuous postoperative 12-lead 
electrocardiographic monitoring in high-risk vascular surgery 
patients 

Ollila A.1, Virolainen J.2, Pet tilä V.3, Vikatmaa P.4, Vanhatalo J.5, Vikatmaa L.6

1Helsinki Universit y Central Hospital, Dept of Anaesthesiology & Intensive 
Care, Helsinki, Finland, 2Helsinki Universit y Central Hospital, Hear t and 
Lung Center, Helsinki, Finland, 3Helsinki Universit y Central Hospital, Dept of 
Intensive Care, Helsinki, Finland, 4Helsinki Universit y Central Hospital, Dept 
of Vascular Surgery, Helsinki, Finland, 5GE Healthcare Finland, Research 
and Development Depar tment, Helsinki, Finland, 6Helsinki Universit y Central 
Hospital, Dept of Anaesthesiology, Helsinki, Finland

Background and Goal of Study: Elderly surgical patients with comorbidities 
are at a major risk for perioperative cardiac complications. 1 We investigated 
continuous wireless electrocardiographic Holter monitoring (cECG) in a post-
operative set ting to determine (1) the degree of silent cardiac ischemia (SI) 
and (2) the sensitivity of dif ferent lead combinations in detection of ischemia.
Materials and methods: cECG recordings of 51 patients aged 65 years or 
older having undergone peripheral arterial surgery were analysed. cECG 
monitoring was started af ter surgery and continued for 72 hours, or until 
discharge. The impact of posture changes on ischemia detection was evalu-
ated with a 3-axis accelerometer. A standard 12-lead ECG, a measurement of 
high-sensitive troponin T (TnT), and an enquiry of ischemic symptoms were 
obtained preoperatively, and on the 1st, 2nd and 3rd postoperative day. The pri-
mary outcomes were perioperative myocardial infarction (PMI) and postoper-
ative ischemia load (IL)/patient. We expressed the IL as an integral of ischemic 
ST-segment deviation and time. χ2- test was used to compare the dif ferences 
in detected ischemic events between the lead combinations.
Results and discussion: During 3262.7 patient-hours of monitoring, 17 pa-
tients (33.3%) had 608 transient ischemic events, all denoted by ST-segment 
depression (Table 1). Of 17 with ischemia, 5 patients suf fered PMI.
 

 All patients N=17 PMI N=5 No PMI N=12
Longest ischemia duration (min) 4.8 [2.8-36.9] 6.3 [2.0-51.3] 4.6 [2.8-31.1]
Cumulative ischemia duration 
(min) 33.0 [7.4-226.2] 40.5 [3.9-535.7] 29.1 [10.4-125.7]

Ischemia load (μV*min) 580.3 [104.3-4741.0] 609.7 [49.7-10834.6] 518.7 [132.6-1921.3]
Preoperative TnT (ηg L-1) 22 [10-34] 30 [13-253] 21 [10-32]
Highest TnT (ηg L-1) 37 [19-124] 175 [36-487] 31 [15-41]

[Table 1. Postoperative ischemia characteristics]

Ischemia was detected best with the axial leads and V4+V5 (97.2 %) (I), fol-
lowed by the axial leads and V4 (92.0 %) (II), or V5 (63.3 %) (III) (p<0.001 
for I vs. II, p<0.001 for 1 vs. III and p<0.001 for II vs. III). Ischemic changes 
occurred most frequently during hours 24 to 60 of monitoring. Ischemia was 
asymptomatic in 82 % of the cases.
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Conclusion: Postoperative silent cardiac ischemia is common in high-risk sur-
gery patients, and may develop into PMI. A possibility for immediate ischemia 
diagnosis and treatment would further enhance the value of the surveillance.
Reference: 
1. Devereaux PJ, Sessler DI. Cardiac Complications in Patients Undergoing 
Major Noncardiac Surgery. N Engl J Med 2015; 373: 2258-69. 

08AP06-9
Perioperative hyperoxia and long term mortality under 
colorectal surgery 

Castelltort Mascó L., Sadurní Sardà M., García Bernedo C.A., 
Bosch Duran L., Gallart Gallego L., Escolano Villen F.
Hospital del Mar, Dept of Anaesthesiology, Barcelona, Spain

Background and Goal of Study: Perioperative hyperoxia (FiO2>80%) ap-
pears to reduce the incidence of surgical site infection in colorectal surgery 
(CRS) (1). Despite of this benefit, Meyhof f et al. observed an increased long-
term mortality in patients receiving hyperoxia during CRS (2). This is a con-
troversial topic, and the goal of this study was to assess long term mortality 
in our patients submit ted to CRS according to the FiO2 received, hyperoxia 
(FiO2 80%) or standard (FiO2 <50%).
Materials and methods: A retrospective cohort study to assess survival was 
performed with telephone survey in patients who underwent elective colorec-
tal surgery from October 2011 to December 2013. Follow up date to assess 
survival status was January 2015. Demographic and surgical variables and 
cancer staging were analyzed. The main outcome was the mortality in follow 
up period. Survival in two groups, hyperoxia vs standard, was analyzed using 
Kaplan-Meier statistics.
Results and discussion: A total of 223 patients were operated in the analyzed 
period, 129 receiving <50% perioperative oxygen and 94 receiving 80%. 
Mean duration of follow-up from surgery was 2.2 (1.1 - 3.3) yr. No significant 
dif ferences between groups were observed for cancer staging, ASA status, 
demographic and surgical variables. Mortality rate at the end of follow-up was 
14% in hyperoxia group versus 19% in standard group (p=0.6). Kaplan-Meier 
survival curve did not show significant dif ferences between both groups.
Conclusion(s): In our patients scheduled for elective CRS, mortality was simi-
lar in spite of the FiO2 received. These findings suggest that hyperoxia could 
be used until more evidence is available.
References: 
1. Hovaguimian F et al. Anesthesiology 2013;119:303-16 
2. Meyhof f CS et al. Anesth Analg. 2012;115(4):849-54. 

08AP06-10
Postoperative adverse outcomes in patients with low income - 
a nationwide, population-based retrospective cohort study 

Lin Y.-C.1, Liao Y.-M.1, Chang C.-C.2, Chen C.-Y.2, Liao C.-C.2, Chen T.-L.2

1Taipei Medical Universit y, School of Nursing, College of Nursing, Taipei, 
Taiwan, Republic of China, 2Taipei Medical Universit y Hospital, Dept of 
Anaesthesiology, Taipei, Taiwan, Republic of China

Background: Socioeconomic inequality might af fect the quality and out-
comes of health care. A comprehensive, population-based investigation of 
adverse surgical outcomes among social-deprived patients receiving various 
types of surgery is still lacking. The aim of this study is to determine the major 
postoperative complications and mortality rates among surgical patients with 
low income in Taiwan National Health Insurance Program, a healthcare sys-
tem with universal coverage. 
Material and methods: Using the reimbursement claims, 2004-2010, from 
Taiwan National Health Insurance Research Database, we conducted a na-
tionwide, retrospective cohort study in 73,550 surgical patients with low in-
come and 73,550 controls under the propensity score pair-matched method 
in sex, age, types of surgery/anesthesia, and major medical co-morbidities. 
The adjusted odds ratios (ORs) and 95% confidence intervals (CIs) of major 
postoperative complication and 30-day mortality were analyzed with multivari-
ate logistic regression. 
Results and discussion: Surgical patients with low income had significantly 
higher risks of postoperative acute renal failure, deep wound infection, pneu-
monia, postoperative bleeding, septicemia, stroke, overall major complica-
tions (OR 1·64; 95% CI 1·59-1·70), and 30-day postoperative mortality (OR 

1·41; 95% CI 1·25-1·59). Comparing with controls, surgical patients with low 
income encountered increased length of hospital stay, higher incidence of 
admission to the intensive unit, and higher medical expenditures. Among dif-
ferent types of surgery, patients with low income showed higher 30-day post-
operative mortality rates in surgeries of integumentary, musculoskeletal and 
gastro-intestinal systems. Significant discrepancy in postoperative mortality 
was noted for patients with low income in hospital in rural areas with limited 
resources. 
Conclusions: Socioeconomic deprived patients showed significantly higher 
postoperative major complication and mortality rates, even under a health 
insurance program with universal coverage. Our findings call special at ten-
tion and urgency revising the protocol of postoperative care for this specific 
population. 

08AP06-11
Utility of non-invasive cardiac output measurements during 
cardiopulmonary exercise testing in pre-operative risk 
assessment 

Hunter K.1, Hodgson L.E.1, Venn R.1, Forni L.G.2, Wakeling H.G.1

1Wor thing Hospital, Dept of Anaesthesiology, Wor thing, United Kingdom, 
2Royal Surrey County Hospital, Dept of Intensive Care, Guildford, United 
Kingdom

Background and Goal of Study: Cardio-pulmonary exercise Testing (CPET) 
is a well-validated method of assessing cardiorespiratory performance and 
can help identify high risk patients under consideration for surgery. The ultra-
sonic cardiac output monitor (USCOM) provides non-invasive haemodynamic 
measurements, including stroke volume (SV) and an estimation of inotropy 
that could help in pre-operative risk profiling and haemodynamic optimisa-
tion peri-operatively. Inotropy (or myocardial contractility) is estimated from 
the potential and kinetic energy delivered by the lef t ventricle. We assessed 
baseline and change (Δ) in SV and inotropy pre- and post-CPET (bike er-
gometer), in high-risk pre-operative patients and compared these results with 
CPET markers obtained. 
Materials and methods: Af ter ethical approval, 35 patients, under consid-
eration for major non-cardiac surgery gave consent and were prospectively 
recruited to this observational study. USCOM measurements were obtained 
immediately pre- and post-CPET in the upright position.
Results and discussion: Mean age was 74(±8), (14 female, 21 male) pre-
CPET values (mean±SD) were: SV 49 (±15) ml, HR 77.9 (±12.6) beats per 
minute, (CI 2(±0.7) litre min m-2, mean arterial pressure (MAP) 106(±18) 
mmHg, Inotropy 1.1(±0.4) W m-2. Post-CPET mean percentage Δ in SV was 
+12.2%, CI +57% and HR +43%. MAP decreased by an average of 6%. Mean 
O2 consumption at anaerobic threshold (AT) was 11.5(±2) ml/kg/min. At an 
Inotropy cut-of f of <0.95 W m-2 to predict O2 consumption at AT <11 ml/kg/
min or failure to reach AT, sensitivity was 43% (95% CI 24-58), specificity 95% 
(74-100) positive predictive value 86% (42-99) and negative predictive value 
71% (51-86). Of the six patients considered to have an abnormal oxygen pulse 
gradient, five did not increase SV as measured by USCOM.
Conclusion(s): In a cohort of high-risk individuals, cardiovascular response 
of an increase in cardiac output is predominantly reflective of an increase 
in HR rather than SV. A low baseline Inotropy value using the non-invasive 
USCOM was a specific but not sensitive predictor of a mean O2 consumption 
AT <11 ml/kg/min.
Reference: 
Smith BE, Madigan VM. Non-invasive method for rapid bedside estimation of 
inotropy: theory and preliminary clinical validation. Br. J. Anaesth. (2013) 111 
(4):580-588.
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08AP06-12
Causes of readmission within 30 days of surgery in a tertiary 
teaching hospital in the UK 

Chatziperi A., Mishra S., Welch S., Blackburn A., Wilkinson P.
Royal Victoria Infirmary, Newcastle upon Tyne, Dept of Anaesthesiology & 
Pain Medicine, Newcastle, United Kingdom

Background: Readmission within 30 days following surgery may be seen as 
a form of treatment failure. The readmission and subsequent patient care pro-
vided by the Acute Care Trust does not at tract any further tarif f. Readmissions 
are currently costing the NHS approximately £1.6 billion per year. Unplanned 
readmissions increase the risk of acquiring healthcare-associated infec-
tions, which can contribute to a further deterioration in patient health status. 
Reducing readmissions is therefore a priority to improve healthcare delivery 
and payment reform ef forts.
We examined the 30 day readmission rates within dif ferent surgical special-
ties. Our primary aim was to ascertain the percentage of unplanned readmis-
sions at tributable to inadequate pain relief. Our secondary aim was to exam-
ine communication between the hospital and General Practitioner (GP).
Methods: We prospectively collected data over a 2 month period in August 
and September 2015 for all readmissions within 30 days following surgery.
Readmissions that had pain as the primary or secondary cause were ana-
lyzed further to identify if pain was secondary to inadequate pain relief or due 
to an underlying medical or surgical condition.
Results: 202 surgical patients were readmit ted within 30 days following dis-
charge. Readmissions according to surgical speciality were: General sur-
gery (Upper GI, Colorectal, General) 96 (47.52%), Gynecological 6 (2.97%), 
Neurosurgery 19 (9.40%), Spinal surgery 15 (7.42%), Trauma/orthopedics 29 
(14.35%), Plastic 12 (5.94%), Max fax/dental 7 (3.46%), Ophthalmology 17 
(8.41%).
The maximum number of readmissions occurred within the first 10 days 
following discharge (88 out of 202 patients). Wound infection was the most 
common reason(26;12.8%) followed by pain as their presenting complaint 
(20;9.9%). Other primary causes of readmissions were cardiac/CNS event 
(12;5.9%), Chest/urine infection (12; 5.9%), Haematoma (8; 3.9%), Electrolyte 
disturbance (7; 3.4%).
Conclusion: Readmission due to inadequate pain relief may be preventable. 
Better discharge instructions, patient education and communication with GP’s 
may reduce readmission rates.Rapid access pain clinics may of fer an alterna-
tive solution to an inpatient admission where a patient’s pain only requires 
medication review and optimization of analgesia regimen. This would have a 
huge cost saving and resource management implication. 

08AP07-1
Postoperative anaemia and acute kidney injury: 
a retrospective study in major orthopedic surgery 

Antunes P., Muchacho P., Resende A.
Centro Hospitalar de Lisboa Nor te - Hospital de Santa Maria, Dept of 
Anaesthesiology & Pain Medicine, Lisboa, Por tugal

Background and Goal of Study: Acute kidney injury (AKI) is commonly seen 
in the perioperative period and is associated with high morbimortality. It has 
been correlated with perioperative anaemia possibly due to less oxygen trans-
port capacity. The aim of this study was to examine the association between 
postoperative anaemia and AKI in major orthopedic surgery.
Materials and methods: Medical records from patients submit ted to elec-
tive orthopedic surgery from May to December 2012 were retrospectively re-
viewed, using a database from a previous study, with Local Ethics Commit tee 
approval. Exclusion criteria: minor surgery, chronic kidney disease (CKD) 
under haemodialysis, serum creatinine (SCr) > 1.6 mg/dL for men and > 1.4 
mg/dL for women (without CKD), intraoperative mean arterial pressure (MAP) 
<55 mmHg and incomplete records. Patient’s characteristics, comorbidities, 
albumin [Alb] and perioperative data were collected. AKI was defined as an 
increment of SCr baseline of ≥ 0.3 mg/dL or ≥ 50% within 48h (AKI Network). 
Anaemia was considered for haemoglobin (Hb) levels <10.0 g/dl. Descriptive 
and statistical analysis was performed using SPSS® 21.0 (χ2, Fisher Exact and 
Mann-Whitney U tests) with 95% confidence interval. A simple binary logistic 
regression was performed to identify independent risk factors for AKI.
Results and discussion: 196 from 307 were excluded and 111 were included 
(Anaemia Group [An]= 46; Non-anaemia Group [NAn]= 65). Hb levels 48h 
af ter surgery were 9.04 ± 0.83 and 12.06 ± 1.49 g/dL in An and NAn, respec-
tively. Groups also dif fered on age (An: 65.57 ± 16,28 vs NAn: 57.69 ± 17,82, 

p= 0.019), previous CKD (An: 10.9% vs NAn: 0%, p= 0.011) and Alb (An: 3.03 
± 0.50 vs NAn: 3.41 ± 0.46, p= <0.001). The mean SCr levels before surgery 
were 0.87 ± 0.38 and 0.85 ± 0.19 mg/dL in the An and NAn, respectively. 5.4% 
developed AKI. The AKI incidence was higher in the anemia group (An: 8.7% 
vs NAn: 3.1%), but without statistical significance (p= 0.23). Univariate analy-
sis identified age (OR 1.11, 95% CI 1.00 to 1.23, p= 0.04) as an independent 
predictor of AKI.
Conclusions: A statistically significant association between postoperative 
anaemia and AKI was not established, despite the higher incidence in the 
anaemia group. Increasing age was independently associated with an in-
creased likelihood of exhibiting AKI. It would be necessary to develop a large 
and controlled prospective study in order to clarify this tendencies. 

08AP07-2
Poor quality of recovery: implications in postoperative health 
status measured by post-operative quality recovery scale 

Moreira J., Leite D., Amaral T., Oliveira M., Santos A., Abelha F.
Centro Hospitalar São João, E.P.E, Dept of Anaesthesiology, Por to, Por tugal

Background and Goal of Study: Quality of recovery af ter anaesthesia is 
an increasingly important measure of postoperative health status of patients. 
This study aims to determine the incidence of Poor Quality of Recovery (PQR) 
according to QOR-15 evaluation and determine its implication in postoperative 
health status measured by Post-operative Quality Recovery Scale (PQRS).
Materials and methods: Af ter approval by the institutional ethics commit tee, 
an observational, prospective study was performed in consecutive patients 
undergoing non-cardiac, non-obstetric and non-neurological elective surgery 
under general anaesthesia admit ted at PACU. Exclusion criteria: age <18 
years old and inability to give informed consent. Patients completed the QoR-
15 score on the day before surgery (T0) and repeated it 24 hours af ter sur-
gery (T1). PQR was defined as a QoR-15 score lower than the mean QoR-15 
score at T1 minus 1 standard deviation. Patients were also assessed using the 
(PQRS) before surgery, at 15 and 40 min, 1 and 3 days, and 3 months af ter 
surgery, evaluating recovery in physiological, nociceptive, emotive, activities 
of daily living and cognition domains. The Mann-Whitney test, Chi-square or 
Fisher’s exact test were used for comparisons.
Results and discussion: One-hundred eighty-two patients were enrolled for 
this study. Median T1 QoR-15 score was 121 (107-136). Thir ty one patients 
(17%) were identified as having PQR. There were no dif ferences in age, gen-
der, BMI, ASA status, education, type and duration of anaesthesia. Patients 
with PQR stayed longer in the PACU (145 vs. 120 min, p=0.037) and had 
longer hospital stay (7 vs. 4 days, p=0.002). These patients had lower QoR-15 
score at T0 (128 vs. 140, p=0.001) and at T1 (81 vs. 127, p<0.001), having 
lower scores in all QoR-15 items. Incomplete recovery at PQRS was more 
frequent in patients with PQR, namely at 24h in physiological domain (58% 
vs. 39%, p=0.046) and in activities of daily living (47% vs. 10%, p<0.001). At 
72h there was more frequently incomplete recovery in cognitive domain (34% 
vs. 12%, p=0.021) among PQR patients. At 3 months af ter surgery, they had 
incomplete recovery more frequently in the emotive domain (51% vs. 23%, 
p=0.015).
Conclusion(s): PQR is associated with longer hospital stay. These patients 
not only had lower QoR-15 scores before and 24h af ter surgery but also had 
incomplete recovery at 24h, 72h and 3 months af ter surgery accordingly to 
PQRS. 

08AP07-3
Evaluation of recovery af ter anaesthesia with Postoperative 
Quality of Recovery Scale 

Lopes A.M.1, Torrrão C.2, Ferraz S.1, Moreira J.1, Santos A.1, Abelha F.1

1Centro Hospitalar São João, E.P.E, Dept of Anaesthesiology, Por to, Por tugal, 
2Facult y of Medicine, Dept Medicine, Por to, Por tugal

Background and Goal of Study: Postoperative recovery is complete when 
function is restored and adverse symptoms have resolved. It is a multifactorial 
process that extends beyond hospital discharge. We aimed to evaluate the 
relation between early and late recovery using the Postoperative Quality of 
Recovery Scale (PQRS).
Material and methods: Af ter approval by the institutional ethics commit tee, 
an observational prospective study was conducted. Were studied 208 pa-
tients admit ted to the Post Anaesthetic Care Unit af ter plastic, gynaecologic, 
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urologic and general surgery. Exclusion criteria: age <18 years old and inabil-
ity to give informed consent. PQRS Portuguese version was applied before 
(T0) and af ter surgery at minute 15 (T15) and 40 (T40), at day 1 (D1) and 3 
(D3) and 3 months (3M) evaluating recovery in five domains: physiological 
(PD), nociceptive (ND), emotive (ED), cognition (CD) and activities of daily 
living (AD). Recovery was defined as return to baseline values or bet ter for all 
questions within each domain. Poor quality of recovery (PQR) was defined 
as recovery in less than 2 domains at D1. Descriptive analysis was carried 
and the Mann-Whitney, Chi-square or Fisher’s exact test were used for com-
parisons.
Results and discussion: At D1, 182 patients were evaluated with the 
PQRS. 13.2% patients had PQR. Patients with PQR stayed longer in hospital 
(p=0.049). There were no dif ferences in age, gender, BMI, ASA physical sta-
tus and duration of anaesthesia. For PD domain rate of recovery was similar 
in both groups at T15 (14% vs 9%, p=0.44) and T40 (14% vs 20%, p=0.77) 
but at D1 patients with PQR recovered less frequently (21% vs 60%, p<0.001). 
Recovery at ND was worse in patients with PQR since early recovery (T15) 
(68% vs 91%, p=0.003) to late recovery (3M) (50% vs 88%, p<0.001). Patients 
with PQR recovered less frequently in ED at all evaluations times: T15 (16% 
vs 48%, p=0.012), T40 (5% vs 44%, p=0.001), D1 (0% vs 57%, p<0.001), D3 
(19% vs 50%, p=0.018) and 3M (19% vs 50%, p=0.031). Recovery of CD was 
worst for PQR patients only at D1 (0% vs 27.9%, p <0.001). Also at D1 patients 
with PQR had worst recovery in AD (0 vs. 46%, p<0.001), without dif ferences 
in lat ter evaluations.
Conclusion(s): The rate of recovery in nociceptive and emotional domains 
was poor at all time frames for patients with PQR. At 24 hours evaluations PQR 
patients had worst rate of recovery at all domains of PQRS. 

08AP07-4
Incidence and risk factors associated with postoperative 
delirium 

Norte G., Bento M., Vieira Marques F., Moreira M., Martins M., Matos F.
Coimbra Hospital and Universit y Centre, Dept of Anaesthesiology, Coimbra, 
Por tugal

Background and Goal of Study: Postoperative delirium (POD) is character-
ized by an acute change in cognitive function af ter general anesthesia and 
its prevalence can range from 5 to 51%1. In this study, we assessed the inci-
dence, risk factors and outcome of POD.
Materials and methods: A prospective study in adult patients, submit ted 
to elective surgery, during August 2015. Patients were assessed for deliri-
um signs using 4AT scale at the transfer to OR, admission and discharge of 
PACU, and 24h af ter surgery. Positive 4AT assessments were classified as 
hypoactive or hyperactive delirium through RASS score. Data related to pre-
operative (gender, age, comorbidities and ASA classification), intra-operative 
(vital signs, duration and administrated drugs) and postoperative factors (vital 
signs, length of stay, drugs, modified Aldrete scores and qualitative pain score 
during PACU stay; vital signs and pain assessment 24h later) were prospec-
tively analyzed.
For statistical analysis were used X2 test, Mann-Whitney and Kruskall Wallis 
tests.
Results and discussion: Overall, 25 (16,7%) patients had delirium signs 
(positive 4AT scale) at PACU admission, 88% of whom had hypoactive fea-
tures. At PACU discharge and 24h later, 7 (4,6%) patients had delirium signs 
(85% hypoactive, with 2 exchanging between hypoactive to hyperactive).
Advanced age and lower modified Aldrete score were associated with delirium 
signs at PACU admission (p=0.002;p=0.000), discharge (p=0.006;p=0.001) 
and 24h later (p=0.013;p=0.001).
Renal (p=0.042) and cardiovascular (p=0.018) comorbidities were associ-
ated with delirium signs at PACU admission, as well as use of metoclopramide 
(p=0.029). Higher ASA classification (p=0.000), diabetes (p=0.024) and pre-
operative cognitive deficit (p=0.016) were associated with delirium signs at 
PACU discharge. Higher ASA (p=0.003) and diabetes (p=0.023) were also 
correlated with delirium signs at 24h postoperative.
Conclusions: We found that POD is common and has highest incidence 
at PACU admission, with hypoactive features being more prevalent. During 
PACU stay there’s a marked decrease, although some patients have delirium 
signs af ter PACU. There was no association with opioids or anesthetic drugs. 
To minimize POD and its worse outcomes, routine delirium monitoring at 
PACU and control of comorbidities are fundamental.
Reference: 
1. Inouye SK, Westendorp RG, Saczynski JS.Lancet 2014;383:911-22 

08AP07-5
Quality of postoperative recovery and health status in patients 
scheduled for elective surgery 

Ferraz S., Moreira J., Mendes L., Amaral T., Santos A., Abelha F.
Centro Hospitalar de São João, Dept of Anaesthesiology, Por to, Por tugal

Introduction and Goal of Study: Postoperative recovery is a complex pro-
cess related to various outcomes, such as physiological end-points, and 
change in psychological status. Quality of postoperative recovery may be 
viewed as an important outcome af ter surgery and anesthesia. We aimed 
to assess and compare the quality of postoperative recovery and the health 
status before and af ter surgery in patients scheduled for elective surgery.
Methods: Af ter approval by the institutional ethics commit tee, an observa-
tional, prospective study was conducted, including patients submit ted to 
elective surgery. Inclusion criteria were: patients older than 18 years, under-
going non-cardiac, non-obstetric and non-neurological surgery, admit ted to 
the Post Anesthetic Care Unit between June and August of 2015. Exclusion 
criteria included inability to give informed consent and regional anesthesia. 
Patients were evaluated with the Portuguese version of Postoperative Quality 
of Recovery Scale (PQRS) at baseline (up to 14 days before surgery - D0) 
and af ter surgery at minute 15 (T15), 40 (T40) and days 1 (D1) and 3 (D3). 
Poor quality of recovery (PQR) was defined as recovery in less than 2 do-
mains at D1. The health status was assessed with the EQ-5D and the World 
Health Organization Disability Assessment Schedule (WHODAS) score 2.0 at 
baseline and 3 months af ter surgery (3M). Patients with WHODAS score≥25 
at 3M evaluation were considered to have disability. The Mann-Whitney test, 
Chi-square or Fisher’s exact test were used for comparisons.
Results: From 206 patients observed 182 were included in the study. At D1 
patients with PQR had median VAS scores for EQ-5D similar to other patients 
(73 vs.80, p=0.314) but they had more problems in mobility (33% vs.14%, 
p=0.017), usual activities (29% vs.13%, p=0.045), pain/ discomfort (50% 
vs.20%, p=0.002) and anxiety/depression (88% vs. 55%, p=0.002). At 3M 
evaluation patients with PQR had median VAS scores for EQ-5D similar to 
other patients (80 vs.80, p=0.945) but they had more problems with pain (44% 
vs.21%, p=0.046). Patients with PQR had higher median WHODAS scores 
indicating worse health status at D0 (5.2 vs.2.1, p=0.035) but at 3M evalua-
tion scores were similar (2.1 vs.2.1, p=0.964). PQR patients were not more 
frequently disable.
Conclusion: Patients with PQR had worst health status at D0 according to 
rate of problems in EQ-5D and to WHODAS scores, but at 3M their rates of 
problems in EQ-5D (except for pain) and their WHODAS scores were similar. 

08AP07-6
Patients af ter carotid endarterectomy: neurocognitive function, 
psycho-emotional state and preoperative cerebral perfusion 
level correlation studying 

Zagorulko O.1, Medvedeva L.1, Belov Y.1, Drakina O.2

1Petrovsky National Research Centre of Surgery, Dept of Anaesthesiology & 
Pain Medicine, Moscow, Russian Federation, 2I.M. Sechenov First Moscow 
State Medical Universit y, Dept of Surgery, Moscow, Russian Federation

Background and Goal of Study: We evaluated the role of neurocognitive 
function (NCF) and psycho-emotional state in patients af ter carotid endarter-
ectomy (CEA) and the correlation of changes with baseline brain perfusion as 
previous studies provided inconsistent results [1,2]. 
Materials and methods: A study of 60 patients who underwent CEA for as-
ymptomatic internal carotid artery stenosis in 2014-2015 was approved by 
the Institutional Review Board. The examination took place prior to CEA, intra-
operatively and prior to hospital discharge; included duplex assessment with 
transcranial monitoring of cerebral blood. Cognitive function was evaluated 
with the Mini-Mental State Examination, Information-Memory-Concentration 
Test (IMCT), Frontal assessment bat tery, Wechsler Adult Intelligence Scale 
(WAIS), Clock Drawing Test and Schulte’s test (ST), Hospital Anxiety and 
Depression Scale (HADS) and Covi Anxiety Scale (CAS). The assessment 
was held prior to CEA, at 1, 5 days and 3, 6 months af ter. The correlation 
between brain perfusion changes and NCF tests results was assessed with 
linear regression models. 
Results and discussion: Patients showed various cognitive dysfunctions 
in total scale, immediate memory, language, psychomotor reaction rate, at-
tention and emotional state before CEA. On the 2 day all the cognitive tests 
results were significantly lower. Anxiety was observed in 56%. The average 
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HADS Anxiety subscale score was 3±3.2 and CAS-5.2±1.8. Af ter a week 
CEA total score returned to the preoperative level, except the ST and WAIS. 
Anxiety symptoms returned to the preoperative level. 3 and 6 months af ter 
CEA psychomotor reaction rate increased. According to HADS Depression 
subscale depression was found in 34.2%. 
Correlation analysis of depression and postoperative cognitive dysfunction 
(HADS Depression Subscale vs. IMCT results) revealed an inverse preopera-
tively correlation (p=0.035) and marked negative 3-month post-operatively 
correlation (p=0.001). We observed better improvement on NCF af ter CEA 
in patients with reduced baseline perfusion according to duplex assessment 
(p=0.025). 
Conclusion(s): CEA has beneficial ef fect on NCF. Patients with reduced base-
line perfusion showed significant cognition improvement af ter CEA, whereas 
depressive disorders seriously increase cognitive functions decline risk.
References: 
1. Belov U. Jour. Surgery 2014;8:53-58.
2. Kotov S. Europ Jour. of Neurol 2012;19(1):545. 

08AP07-7
Cerebral desaturation does not predict postoperative cognitive 
dysfunction in patients undergoing major shoulder surgery in 
the beach chair position 

Jacobs T.1, Fierens J.1, De Wilde L.2, Vingerhoets G.3, De Hert S.1

1Ghent Universit y Hospital, Dept of Anaesthesiology, Ghent, Belgium, 2Ghent 
Universit y Hospital, Dept. of Or thopaedic Surgery, Ghent, Belgium, 3Ghent 
Universit y, Dept. of Experimental Psychology, Ghent, Belgium

Background and Goal of Study: Major shoulder surgery in beach chair 
position has been associated with severe adverse neurologic events even 
in healthy middle-aged patients (1,2). This has been at tributed to the beach 
chair position itself as it reduces cerebral oxygenation. 
The aim of the present study is to identify whether intra-operative episodes 
of cerebral desaturation are associated with postoperative cognitive decline. 
Materials and methods: Af ter obtaining ethics commit tee approval and in-
formed consent, 10 adult patients (4 males, 6 females with mean age=64.5 y, 
SD=12.3y) without prior neurological and psychiatric disorder were enrolled 
prospectively. Neurocognitive function was assessed preoperatively, at the 
3rd postoperative day and at 3 months postoperatively. Memory and at tention 
performance were evaluated by means of the Auditory Verbal Learning Test 
(AVLT), the Stroop Color Word Test (SCWT) and the Symbol Digit Modalities 
Test (SDMT). Near-infrared spectroscopy (NIRS) was used to determine intra-
operative episodes of cerebral desaturation, defined as a decrease in rScO2 
of more than 20% compared to the baseline value. 
Routine anesthesia was applied.
A repeated measures multivariate analysis of variance with time as within-
subject variable (pre-surgery, post-surgery, and follow up assessment) was 
performed.
Results: Cerebral desaturation occurred in all patients. AUC (min-%), which 
represents the depth and duration of the rScO2 readings 20% below the base-
line value, varied from 0 to 315 on the lef t frontal optode and from 0 to 1006 
on the right, with a lef t mean AUC of 74.4 (SD=99.54) and a right mean AUC 
of 188.6 (SD=302.16).
No significant changes in overall cognitive test performance was observed 
over time, neither was there any significant interaction between time and 
age or cerebral desaturation. A significantly increased performance was ob-
served between the postoperative and the follow-up assessment on the AVLT 
(p=.014), which may possibly be at tributed to a test-retest ef fect.
Conclusion(s): These preliminary results suggest no association between 
episodes of cerebral desaturation and postoperative cognitive dysfunction. 
The current sample is yet too small to come to definite conclusions, and con-
firmation in an adequate sample-sized study population (as is planned in this 
ongoing study) is mandatory. 
References: 
1. Pohl A., Cullen D.J.:J Clin Anesth, 2005; 17: 463-9. 
2. Friedman et al.: Orthopedics 2009; 32: 256. 

08AP07-8
Impact of poor quality of recovery in the medium term quality 
of life 

Mendes L., Oliveira M., Martins Lopes A., Moreira J., Santos A., 
Abelha F.
Centro Hospitalar de São João, Dept of Anaesthesiology, Por to, Por tugal

Background and Goal of Study: Quality of recovery (QoR) af ter anaesthesia 
is an important measure of the early postoperative health status of patients. 
The Quality of Recovery 15 (QoR-15) score has been shown to be correlated 
with postoperative quality of life (QoL). This study aims to determine the inci-
dence and impact of poor quality of recovery (PQR) af ter surgery in patients’ 
QoL and disability, 3 months af ter surgery (T2). 
Materials and methods: Af ter approval by the institutional ethics commit tee, 
an observational, prospective study was performed in patients scheduled for 
elective surgery under general anaesthesia. Were studied 208 patients ad-
mit ted to the Post Anaesthetic Care Unit af ter plastic, gynaecologic, urologic 
and general surgery. Exclusion criteria were: age<18 years and inability to 
give informed consent or to speak Portuguese language fluently. Patients’ 
demographics and perioperative data were collected. The QoR-15 score was 
applied preoperatively (T0) and 24h af ter surgery (T1). PQR were defined 
for patients having a QoR-15 score lower than the mean QoR-15 score at T1 
minus 1 standard deviation. The EuroQOL 5 dimensions (EQ-5D) and 12-itens 
WHODAS questionnaires were used to measure QoL and disability (respec-
tively), at T0 and T2. Patients with a WHODAS≥ 25 were considered disabled. 
Non-parametric tests were used for comparisons and Chi-square or Fisher 
tests for categorical variables. 
Results and discussion: PQR was present in 17% of the 182 patients in-
cluded. PQR patients had lower median QoR-15 scores at T0 (128 vs 140, 
p=0.002) and T1 (81 vs 127, p<0.001). At T0, PQR patients had more prob-
lems in anxiety dimension of EQ-5D (83% vs 55%, p=0.003). At T2, PQR pa-
tients had similar scores in EQ-5D dimensions and Visual Analogue Scale 
(VAS). Comparing EQ-5D VAS scores at T0 and T2 for both groups sepa-
rately, dif ferences were found between the two evaluations only for non-PQR 
patients (p=0.036), with bet ter scores at T2. At T2, patients with PQR had 
similar rates of disability and WHODAS scores. When considered both groups 
separately, WHODAS scores at T2 were significantly bet ter than at T0 (PQR 
patients, p=0.003; non-PQR patients, p<0.001). 
Conclusion(s): PQR patients had lower scores for QoR-15, even before sur-
gery. In patients without PQR, scores for EQ-5D VAS improved af ter surgery; 
in contrast to PQR patients for whom there were no improvements. Three 
months af ter surgery, patients were less disabled independently of their QoR. 

08AP07-9
Does aspirin therapy affect outcomes of patients underwent 
radical cystectomy? 

Hernandez L., Castellarnau S., Sierra P., Sabaté S., Hernando D.
Fundacion Puigver t, Dept of Anaesthesiology & Pain Medicine, Barcelona, 
Spain

Background and Goal of Study: The current practice at our institution has 
been to continue aspirin therapy up to surgery. The impact to interrupt or con-
tinue therapy with aspirin in the perioperative period havebeen recently stud-
ied with controversial results.The aim of this study was to assess the safety of 
radical cistectomy in patients who received aspirin up to the day of surgery.
Materials and methods: We reviewed the records of all patients who un-
derwent radical cystectomy (open and laparoscopic) and urinary diversion 
between January 2011 and June 2015 in our centre. Perioperative data from 
patients who underwent radical cystectomy were compiled and analyzed ac-
cording to the use of aspirin. The unadjusted and adjusted relationship be-
tween aspirin use and postoperative complications was evaluated using logis-
tic regression analysis and by the propensity score for aspirin use.
Results and discussion: We included 352 patients, 91 (25.9%) received aspi-
rin up to the day of surgery. Aspirin patients had more co-morbidity and worse 
functional class (ASA physical status III/IV (%):67/12.1 vs. 37.9/4.2; p<0.001). 
Intraoperative blood loss, red blood cell transfusion, cardiac complications 
and mortality were significantly higher in aspirin group.However, af ter ad-
justment for most potential confounders factors, postoperative complications 
and mortality showed no statistically significant dif ferences between the two 
groups (Table).
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 Unadjusted OR (95% CI) Adjusted OR (95% CI)

Complications (any) 1.2 (0.7-1.9) 1.1 (0.5-2.2)

RBC transfusion 2.5 (1.5-4.1) 1.2 (0.6-2.4)

Postoperative blood loss (ml)* 146.1 (35.4-256.8) 85.9 (-68.8-240.7)

Respiratory complications 2.1 (0.9-4.4) 2.2 (0.7-6.3)

Cardiac complications 2.9 (1.1-7.3) 1.7 (0.4-6.8)

Neurologic complications 2.7 (0.9-8.3) 0.8 (0.1-4.1)

Re-operation 2.3 (1.3-4.1) 1.02 (0.3-3.9)

Mortality 1.9 (1.2-3.3) 1.1 (0.5-2.3)
(*mean dif ferences in ml) CI=Confident interval OR=Odds ratio RBC=Red blood cell

[Postoperative Events related to aspirin use]

Conclusion(s): Aspirin is not an independent factor for higher risk of postop-
erative complications or mortality in radical cystectomy. These data suggest 
that continuation of aspirin is relatively safe in this type of surgery.
Reference: 
Kozek-Langenecker SA, Afshari A, Albaladejo P, Santullano CA, De 
Robertis E, Filipescu DC, et al. Management of severe perioperative 
bleeding: guidelines from the European Society of Anaesthesiology. Eur J 
Anaesthesiol. 2013;30(6):270-382. 

08AP07-10
Haematocrit and severity of disease scores in surgical ICU 
patients 

Silva D.1, Silva J.2, Lopes A.M.1, Sousa G.1, Santos A.1, Abelha F.1

1Centro Hospitalar São João, E.P.E, Dept of Anaesthesiology, Por to, Por tugal, 
2Facult y of Medicine, Dept Medicine, Por to, Por tugal

Background and Goal of Study: Severity of diseases scores systems classi-
fy critical ill patients and are useful to describe ICU populations. The associa-
tion between hematocrit (Htc) and outcome relies on its inclusion on severity 
of disease scores. The aim of this study was to evaluate Htc at admission on a 
Surgical Intensive Care Unit (SICU) and severity of disease scores (APACHE 
II and SAPS II).
Material and methods: Af ter study approval by the institutional ethics com-
mit tee, an observational retrospective study was conducted. Patients sub-
mit ted to non-cardiac elective and emergency surgery admit ted at the SICU 
(from Jan 2006 to July 2013) were included. Exclusion criteria: age <18 years 
old; length of stay <12h, medical patients and patients readmit ted in the con-
text of initial admission in the study period. Patients were classified as having 
a low hematocrit (PLH) if they have an Htc <30 at SICU admission. APACHE II 
and SAPS II were calculated at admission. Patient’s demographics and peri-
operative data were collected. The Mann-Whitney U test, Fischer’s exact or 
Chi-square test were used for comparisons. Linear regressions analysis were 
done, with calculation of its 95% Confidence Interval.
Results and Discussion: From a total of 4565 patients, 4398 were included 
in the study. At SICU admission 25.6% were PLH. PLH had a higher rate of 
RCRI >2 (p=0.001). PLH had more of ten history of renal disease (p<0.001), 
but less frequently a history of cerebrovascular disease (p<0.001). In linear 
regression PLH had higher APACHE II scores (p<0.001) and SAPS II scores 
(p<0.001). For each unit increase in haematocrit value APACHE II score was 
0.25 lower (95% confidence interval, -0.27 to -0.22) (p<0.001) and SAPS II 
score decrease 0.39 (-0.52, -0.26) (p<0.001). For length of stay in SICU there 
was a decrease of 1.38 (-1.60, -1.16) hours for each unit increase in haema-
tocrit value (p<0.001).
Conclusion (s): PLH were more severely ill, had more comorbidities and 
stayed for a longer time in SICU. 

08AP07-11
Restrictive fluid regimen in combination with COX-2 inhibitors 
in open pancreatic surgery increases risk of postoperative 
acute kidney injury 

Abrahamsson A.1, Oras J.2, Block L.2

1Universit y of Umea, Dept of Anaesthesiology & Intensive Care, Umeå, 
Sweden, 2Universit y of Gothenburg, Dept of Anaesthesiology & Intensive 
Care, Gothenburg, Sweden

Background: Since 2015, all patients scheduled for open pancreatic surgery 
at Sahlgrenska University hospital, Gothenburg, Sweden are treated by an 
Enhanced Recovery Af ter Surgery (ERAS) concept. In the Guidelines for 
ERAS from 2012, the recommendation is to maintain the body fluid-balance 
at near-zero. 
Patients undergoing major surgery have an increased risk of developing 
postoperative acute kidney injury (AKI), and in the clinic we observed an in-
creasing number of patients with postoperative acute kidney injury af ter the 
implementation of ERAS in this patient group. 
Goal of the study: The aim of this study was to evaluate if patients undergoing 
open pancreatic surgery for malignancies and being treated with a restricted 
fluid regime in accordance with the ERAS concept are at greater risk of de-
veloping postoperative AKI than patients undergoing the same procedure 
treated with standard care. Furthermore if there was an increased risk for AKI 
in the ERAS group, we aimed to identify its cause. 
Methods and materials: This is a retrospective study. We reviewed journals 
of all patients operated with open pancreatic surgery for suspected malig-
nancies during 2014 (PreERAS) and 2015 (ERAS). The study was approved 
by the Ethical Review Board of Gothenburg. Fluid balance, administration 
of COX-2 inhibitor, preoperative creatinine and creatinine postoperative day 
(POD) 0-2, and mean arterial pressure (MAP) preoperative, during surgery 
and at arrival in the postoperative ward were recorded. Kidney disease im-
proving global outcomes (KDIGO) criteria were used to define AKI. 
Results and discussion: 12,5 percent of patients in the ERAS group and 1,8 
percent of patients in the PreERAS group developed postoperative AKI stage 
1, which was a significant dif ference. The increased incidence of AKI could 
not be explained by dif ferences in ASA group, age, preoperative creatinine 
or peroperative hypotension. Moreover it could not be explained only by the 
restrictive fluid regimen but by the combination of restrictive fluid regimen and 
the use of coxibs. 
Conclusion: Open pancreatic surgery with a restrictive fluid regimen carries 
an increased risk of postoperative AKI if patients are also treated with coxibs. 
It is therefore suggested that in protocols including a restrictive fluid regimen 
for open pancreatic surgery, coxibs should be omit ted. 

08AP07-12
Computer based versus standard face-to-face preoperative 
assessment in a regional hospital 

Rodríguez-Sierra J.1, Izquierdo E.1, Faura A.1, Santaolalla M.2, Blanco D.3, 
Roige J.1

1Hospital de Viladecans, Dept of Anaesthesiology, Barcelona, Spain, 
2Hospital de Viladecans, Nursing Depar tment, Barcelona, Spain, 3Hospital 
Vall D’Hevron, Dept of Anaesthesiology, Barcelona, Spain

Background and Goal of Study: The fundamental role of the preoperative 
evaluation (PE) in modern anesthesia practice is well established. However, 
controversy still reminds about when, how and who should perform it. The 
ef fectiveness of a method of PE based on electronic patient records was as-
sessed through comparison with standard face-to-face evaluation.
Materials and methods: In this observational, retrospective, cohort study, 
the periods of the years 2008 (Standard method) and 2012 (Computer based 
method) were compared. All patients scheduled for surgery, both inpatient 
and outpatient were included, except for those who underwent emergency 
surgery.
Computer based PE was implemented in our hospital since 2009 due to the 
possibility of accessing electronic patient records from any computer terminal 
in our institution (ARGOS project[1]). Once the computer based PE was done, 
a phone call to the patient was made to confirm all data and decide if a face-
to-face PE or additional tests were necessary. Computer based PE was then 
completed the same day of the surgery, i.e.: Airway examination. 
In both years the number of face-to-face PEs, preoperative tests and ratio of 
cancellations were analyzed. Chi-squared was employed for statistical analysis.
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Results and discussion: Both periods were comparable (Table 1). There was 
a dramatic reduction in the number of face-to-face PEs from 5.408 in 2008 
to 1.890 in 2012. The number of preoperative tests also fell, with a reduction 
of 63,4% for laboratory tests, 11% for ECGs and 26% for CxRs. Finally and 
most important, the ratio of cancellations did not experienced any significant 
change, being 2,3% in 2008 and 1,75% in 2012. (Table 2). 

 2008 2012 P value
Cataract surgery/ Inguinal Hernia 1.074/ 305 1.101/ 362 >0.05/ >0.05
Amigdalectomy/ Knee arthroscopy 89/ 85 98/ 97 >0.05/ >0.05
Colorectal surgery/ Cholecistectomy 60/ 143 63/ 103 >0.05/ >0.05
TKA/THA / Hallux valgus 186/ 122 178/ 124 >0.05/ >0.05
Histerectomy/ Septoplasty 80/ 58 71/ 88 >0.05/ <0.05
TUR/ Radical prostatectomy 115/ 35 116/ 40 >0.05/ >0.05
GI suite/ Total 1.146/ 5.408 2.473/ 6.867 <0.05/ <0.05

[Table 1. Procedures per year]

 2008 n= 5.408 2012 n= 6.867 Absolute reduction relative reduction P value
Standard PEs 5.408 (100%) 1.890 (21%) 79%  <0.05
Lab. tests 4.240 (78,4%) 1.044 (15%) 63,4% 75,4% <0.05
CxR 654 (12%) 79 (1,1%) 11% 87,93% <0.05
ECG 1.744 (32,2%) 428 (6,2%) 26% 72,02% <0.05
Cancellations 2,3% 1,75%   >0.05

[Table 2. Results]

Conclusion(s): Computer based PE might be an ef fective alternative to con-
ventional face-to-face PE in regional hospitals with a suitable electronic data-
base system. 

08AP08-1
Agreement between two methods for measuring pulse 
pressure variation. Cross-sectional study 

Berraondo P.1, Barrachina B.2, Albinarrate A.2, Cobos R.3, Vinuesa C.4

1Galenic App, Sof tware Developing, Vitoria, Spain, 2Universit y Hospital of 
Araba, Dept of Anaesthesiology & Intensive Care, Vitoria, Spain, 3Universit y 
Hospital of Araba, Research and Development Depar tment, Vitoria, Spain, 
4Universit y Hospital of Araba, Dept of Intensive Care, Vitoria, Spain

Goal of Study: New smartphone application called Capstesia estimates 
advanced haemodynamic parameters (cardiac output [CO], pulse pressure 
variation [PPV], max dP/dt) af ter digitalising and analysing the invasive arte-
rial pressure (PA) curves from the snapshot of patient bedsidemonitor. The 
main aim of the study was to assess whether Capstesia Algorithms are valid 
to provide data not dif fering significantly from the traditional method (direct 
analysis of pressure signal). 
Materials and methods: We prospectively assessed the level of agreement(L 
of A) between the direct analysis of images and that from recording and 
measuring PPV in 20 patients who had an arterial catheter in ICU at Araba 
University Hospital, from January to February 2015. Patients were moni-
tored using Dräger® equipment. Signals were reproduced in real time on a 
remote computer (speed:25 mm/s, 30-s sections were registered, 3 com-
plete PA curve screens, 4 recorders/ patient, analysed by MatlabR2009A). 
Subsequently, a photo was taken of each complete screen using the App.We 
set the threshold for an agreement at ±2.5 PPV due to the field work done. 
For a statistical power of 80% and a 95% confidence level, we estimated 235 
images required to value the L of A between the two methods for measuring 
PPV. The primary endpoint was the PPV across each screen. Other variables 
recorded: sex, SOFA, type of access, CO and max dP/dt. The L of A be-
tween the methods was measured by intraclass correlation coef ficients(ICCs: 
>0,75: very good agreement), and the method of Bland&Altman. 
Results: We included 229 images; mean age of 69.55 years(SD10.13) 
mean SOFA of 7.55(SD5.88). PPV Concordance analysis: ICC 0.991(con-
sidered excellent, indicating either of the methods could be used). Analysis 
Bland&Altman plot, the mean of the dif ferences is small(0.50) and only 6.14% 
of data points lay outside the L of A. We found clinically acceptable L of A for 
low (≤10%), moderate (10-15%) and high (≥15%) values of PPV; 7, 1 & 4 data 
points (6.14%, 3.70% and 4.6% of points) fell outside the L of A, respectively. 
CO and max dP/dt got excellent results(ICCs, 0.966 and 0.962, respectively), 
and with only 2(0.87%) and 11(4.85%) points outside the L of A in the Bland-
Altman plot. 

Conclusion: Capstesia is reliable, regardless to the magnitude of the varia-
tion, pointing out whether patients would respond to fluidtherapy in order to 
increase their CO. Therefore, it’s possible to use both methods for the stated 
purpose. 

08AP08-2
Cardiac index and stroke volume variation as parameters to 
guide fluid therapy and hemodynamic management in renal 
transplantation in comparison to conventional management 

Gonzaga D., Muñoz E.
Mexican Institute of Social Securit y, Dept of Anaesthesiology, Mexico Cit y, 
Mexico

Background: Inef ficient fluid therapy may cause organic hypoperfusion, 
but also fluid positive imbalances may produce incremental in morbidity and 
mortality in the critically ill patients. Renal chronic disease produce many 
changes, including fluid metabolism alterations, that is why is quite important 
make good decisions in fluid therapy. Renal transplant surgery implies a criti-
cal circumstance, which most be carefully in management. Make the correct 
decision is not easy because common parameters as central venous pressure 
(CVP) and mean arterial pressure(MAP [static parameters]) do not represent 
correctly the hydric and hemodynamic patient status. Dynamic parameters 
as stroke volume variation (SVV), cardiac index (CI) and systemic vascular 
resistance (SVR) could conjunctly predict fluid responsiveness. 
Goal of the study: Main objective was to compare and determine dif ferences 
between conventional management and fluid and hemodynamic therapy 
guided with SVV and CI in renal transplant patient.
Material and methods: Controlled clinical study performance at General 
Hospital in the National Medical Centre “La Raza” in Mexico city. 
Two groups, 40 each one: first received parental fluid, vasopressor and 
inotropic treatment base on CVP (Between 10-15 mmHg) and MAP (>90 
mmHg), know as conventional management, meanwhile second group 
therapy was guide in SVV (>12% and MAP <90 mmHg = Fluid bolus), CI 
(<2.5 and SVV <12= Dobutamine) and SVR (<800 d and MAP <90 mmhg 
= Norepinephrine), using FloTrac/Vigileo monitor by Edwards Lifesciences.
Results: There was statistical significance for the study group on the paren-
teral fluid balance with less positive values (P=0.015). Also Consumption of 
Dobutamine was higher in Control group (P=0.023), there was no dif ference 
in Norepinephrine use. 
Conclusions: Management of liquids and hemodynamic therapies oriented 
by values of SVV, CI and SVR allows a better administration of liquids and 
inotropes and vasopressors, avoiding positive imbalances and their deleteri-
ous ef fects on patients receiving kidney transplantation. 
Is quite important to use less fluids, but how much is too mucho r too less. 
That is why monitoring hemodynamic is crucial.
References: 
We use 26 references.
Acknowledgements: To Muñoz Eduardo 

08AP08-3
Clinical audit on impact of protocol based management in 
preventing the incidence of perioperative hypothermia 

Sanath Kumar B.S., Nisha J., Sonali K., Saneesh P.J., Rajini K.
Sultan Qaboos Universit y Hospital, Dept of Anaesthesiology & Intensive Care, 
Muscat, Oman

Background and Goal of Study: Unintentional hypothermia is known to oc-
cur in perioperative set ting and the associated adverse events are well docu-
mented. We audited the incidence of hypothermia in patients admit ted to Post 
Anaesthesia Care Unit (PACU) to verify the influence of perioperative warming 
measures and monitoring. 
Material and methods: As a part of our departmental quality control initia-
tives, we are auditing the incidence of hypothermia (temp<36°C) in all adult 
patients on admission to PACU. Temperature is recorded with Genius™ 2 tym-
panic thermometer and plot ted on the PACU monitoring chart. The reported 
incidence is compared with previous audit report in 2013, prior to institution of 
protocols for prevention of hypothermia. 
Results and discussion: The audit done in 2013 showed 40% incidence of 
hypothermia in patients admit ted to PACU, 79% of them received general an-
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aesthesia. Intraoperative temperature monitoring was done in only 8% cases 
and warming measures were done in 24% of cases. Af ter the audit, programs 
were conducted to improve the awareness among anaesthesiologists to use 
intraoperative temperature monitoring and implementation of protocol to pre-
vent perioperative hypothermia. Continual audit of temperature on arrival to 
PACU showed progressive improvement and the average incidence in the first 
6 months of 2015 is 5% with a range of 3-9% (Figure-1). 

[Comparison of incidence of hypothermia in PACU]

Conclusion: Prevention of perioperative hypothermia is part of standard of 
care in modern anaesthesia practice. Anaesthesiologists can take initiatives 
for the same starting from the preoperative period. Preventing perioperative 
shivering and hypothermia can also lead to improved patient comfort. From 
our experience we would suggest continued auditing of perioperative hypo-
thermia to reinforce awareness regarding prevention of hypothermia. 

08AP08-4
Urologic endoscopic procedures: does active warming matter? 

Miguel D., Mateus C., Gomes M.J., Silva J., Cavaleiro C., Machado H.
Centro Hospitalar do Por to, Dept of Anaesthesiology & Intensive Care, Por to, 
Por tugal

Background and Goal of Study: Anaesthetic induced impairment of ther-
moregulory control and surgical exposure make patients prone to heat loss. 
Irrigation fluids used in urologic endoscopic surgery and low operating room 
temperature are other factors accounting for that loss. Passive insulation and 
forced air warming devices are simple techniques that can be used to prevent 
it. The aim of this work was to evaluate the ef fect of active warming in pre-
venting perioperative heat loss in patients submit ted to urologic endoscopic 
surgery.
Materials and methods: Af ter Hospital Ethics Commit te approval, a pro-
spective audit was conducted including 51 patients submit ted to endoscopic 
urologic procedures at a tertiary hospital, from March to July 2015. Gender, 
age, American Society of Anaesthesia Physical Status (ASA), Body Mass 
Index (BMI), type of anaesthesia, duration of surgery, use of active warm-
ing and hospital length of stay were collected. Tympanic temperature was 
monitored using Grado® thermometer (RM205V model) on five moments: 
Operating Room arrival (T1), af ter anaesthetic induction (T2), end of surgery 
(T3), Post Anaesthesia Care Unit arrival (PACU) (T4) and at PACU discharge 
(T5). ΔT3-T2, ΔT5-T2 and ΔT5-T4 were calculated. Results - number, percent-
age, mean ± standard deviation (SD) and median. Test U Mann-Witney was 
used (p<0,05) (SPSS® v.22).
Results and discussion: 51 patients included (76% male), age between 26 
and 92 years old (median 69). ASA 1: 6%; 2: 53%; 3: 41%. BMI was 26,11 ± 
2,91 Kg/m2. 53% submit ted to general anaesthesia, surgery mean duration 51 
minutes (± 24). 61% (n=31) actively warmed during surgery. Hospital length 
stay 4,06 ± 2,67 days.
T1: 36,08 ± 0,46 ºC; T2: 35,87 ± 0,57 ºC; T3: 35,12 ± 0,64 ºC; T4: 34,93 ± 
0,6 ºC; T5: 35,41 ± 0,5 ºC. 
We found statistically significant dif ference between patients actively warmed 
(PW) and patients non-active warmed (PnW) during T5-T2 period (p=0,001). 
During surgery procedure (T2-T3), although there was a dif ference in TV be-
tween PnW (-0,99 ± 0,59ºC) and PW (-0,59 ± 0,61ºC), this result was not 
statistically significant (p=0.09). 
Conclusion(s): In our prospective audit study it seems that active warming 
influence the perioperative heat loss. PW during urologic endoscopic proce-
dures are less likely to have heat loss at PACU discharged. This study let us 
think about the importance of developing active warming strategies. 

08AP08-5
Type of anaesthesia or active warming influences the heat loss 
in older patients? 

Silva J., Mateus C., Gomes M.J., Miguel D., Cavaleiro C., Machado H.
Centro Hospitalar do Por to, Dept of Anaesthesiology & Intensive Care, Por to, 
Por tugal

Background and Goal of Study: Advanced age has been recognized as a 
risk factor for perioperative heat loss (HL). Thermoregulatory responses are 
decreased mostly due to altered regulation of peripheral blood flow in the set-
ting of reduced microcirculation. Studies’ objectives:
1. evaluate in patients submit ted to general (PGA) and local (PLA) anaesthesia 
the relation between perioperative temperate variation (TV) and age; 
2. Evaluate in active warmed (PaW) and non-active warmed (PnaW) patients 
the relation between perioperative TV and age. 
Materials and methods: Af ter Hospital Ethics Commit te approval. A prospec-
tive audit was conducted including 200 patients submit ted to minor surgical 
procedures at a tertiary hospital, between March to July of 2015. Gender, 
age, American Society of Anaesthesia Physical Status (ASA), Body Mass 
Index (BMI), type of anaesthesia (GA/LA), surgery duration, use of active 
warming (PaW/PnaW) and hospital length stay were collected. Tympanic tem-
perature was monitored using Grado® thermometer (RM205V model) on five 
moments: Operating Room arrival (T1), af ter anaesthetic induction (T2), end 
of surgery (T3), Post Anaesthesia Care Unit arrival (PACU) (T4) and at PACU 
discharge (T5). ΔT3-T2, ΔT5-T1 and ΔT5-T4 were calculated. Results - num-
ber, percentage, mean ± standard deviation (SD), and median. Spearman 
correlation test was used (p<0,05) (SPSS® v.22).
Results and discussion: 200 patients included (55% female); age between 
19 and 92 years old (median 61). ASA 2: 69%. BMI 27,12 ± 4,23 Kg/m2. 85% 
PGA, surgery duration 55 ± 32 minutes. 25% (n=50) actively warmed during 
surgery. Mean hospital length stay 3,35 ± 3,28 days.
T1: 36,24 ± 0,51 ºC; T2: 36,01 ± 0,6 ºC; T3: 35,5 ± 0,68 ºC; T4: 35,33 ± 0,65 
ºC; T5: 35,65 ± 0,56 ºC. ΔT3-T2: -0,74 ± 0,56ºC, ΔT5-T1: -0,58 ± 0,51ºC and 
ΔT5-T4: 0,33 ± 0,43ºC.
Analyzing PGA a statistically significant relation between ΔT3-T2 and age (r=-
0,18; p=0,02) was found. We didn’t observed relation in PLA between ΔT3-T2 
and age. In PnaW we identify a negatively relation between ΔT3-T2 and age 
(r=-0,22; p= 0,008); in PaW we didn’t identify relation between ΔT3-T2 and 
age.
Conclusion: In our prospective audit study it seems that older PGA are more 
prone to HL during surgery (T3-T2). Older PnaW are more likely to have HL 
during surgery (T3-T2). In PaW we didn’t found relation between age and TV 
during surgery (T3-T2). This study let us think about the importance of devel-
oping active warming strategies. 

08AP08-6
Total intravenous anaesthesia versus single pharmacological 
antiemetic prophylaxis - a systematic review and meta-analysis 

Schaefer M.S.1, Kranke P.2, Weibel S.2, Kreysing R.1, Kienbaum P.1

1Universit y Hospital Düsseldor f, Dept of Anaesthesiology, Düsseldor f, 
Germany, 2Universit y Hospital Würzburg, Dept of Anaesthesiology & Intensive 
Care, Würzburg, Germany

Background: Postoperative nausea and vomiting (PONV) are among the 
most unfavourable outcomes af ter anaesthesia (1). Because they are broadly 
at tributed to the use of inhaled anaesthetics (IA), substitution of IAs with pro-
pofol (TIVA) is a common strategy for PONV prophylaxis in high-risk patients. 
Since IAs may be favourable in some occasions, the ef fect of TIVA, as com-
pared to the addition of single pharmacological antiemetic prophylaxis to IA, 
on PONV incidence needs to be established.
Methods: Af ter registration at PROSPERO (Reg.-No. CRD42015019571), we 
performed a systematic review and meta-analysis on studies that random-
ized adult patients to either TIVA or IA with single pharmacological prophy-
laxis. The primary outcome was the overall incidence of PONV. Secondary 
outcomes included incidences of postoperative vomiting (POV), early (up to 
2-6 hours) and late PONV, need for antiemetic rescue medication as well as 
any reported adverse events. Relative risks (RR) with 95% confidence inter-
vals were calculated using inverse variance weighting and a random ef fects 
model. Publication bias was assessed with weighted regression analysis of 
funnel plot asymmetry.
Results: We included 14 studies with a total of 2,051 patients in our analysis. 
The risk for overall PONV was similar between the two strategies (RR 1.06, 
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95% CI 0.85; 1.32, GRADE-rating: moderate). Further, there was no dif ference 
with regard to POV, late PONV or need for rescue medication. However, com-
pared to IA plus single antiemetic prophylaxis, patients receiving TIVA had a 
higher risk to develop PONV in the late phase (RR 1.41; 95% CI 1.10; 1.79, 
p=0.006, figure 1). The risk for adverse events, which was reported by four 
studies, did not dif fer between the two groups. Funnel plot analysis found 
evidence of publication bias favouring TIVA.

[Figure 1. Forest plot for the main outcome overall postoperative nausea 
and vomiting (PONV). TIVA: Total intravenous anaesthesia; IA+AE: Inhalative 
anaesthesia with pharmaceutical antiemetic prophylaxis]

Conclusion: This meta-analysis provides solid data that IA+AE is at least 
equal to TIVA in preventing PONV based on direct comparisons. Thus, in case 
of presumed favourable ef fects of inhalational anaesthesia, adding one anti-
emetic to IA is at least as ef fective in terms of preventing PONV as substitution 
of the IA with propofol.
Reference: 
1. Anesth Analg 2014;118:85-113

08AP08-7
Incidence of akathisia af ter PONV prophylaxis with droperidol 
or ondansetron in outpatient surgery. A multicenter controlled 
randomized trial 

Charton A.1, Ruimy A.1, Greib N.2, Faitot V.1, Meyer N.3, Diemunsch P.1

1Strasbourg Universit y Hospital, Dept of Anaesthesiology & Intensive Care, 
Strasbourg, France, 2Clinique Rhena, Dept of Anaesthesiology, Strasbourg, 
France, 3Faculté de Médecine de Strasbourg, Laboratoire de Biostatistique, 
iCUBE, Strasbourg, France

Background and Goal of Study: Droperidol (DRO) is regularly used for pre-
vention of postoperative nausea and vomiting (PONV)1. Akathisia, a possibly 
harmful side-ef fect, is an extra-pyramidal symptom induced by dopamine an-
tagonists, which can lead to readmissions af ter ambulatory surgery. 
The aim of this controlled randomized trial is to evaluate the incidence of 
akathisia af ter PONV prophylaxis with DRO or ondansetron (OND), in out-
patient surgery. 
Materials and methods: With local ethics commit tee approval (CPPEst4 
13/40) 297 patients with an Apfel score ≥ 2, scheduled to undergo ambula-
tory surgery, were randomized to receive DRO 0.625 mg, or DRO 1.25 mg 
or OND 4mg. Barnes’ rating scale2 was used for the global clinical assess-
ment of akathisia (defined by a score ≥ 2). Data were analysed using Bayesian 
methods. An ef fect is considered as significant if the probability that the ef fect 
exceeds a given threshold is larger than 0.95. Results are expressed as mean 
or rate and 95% credibility intervals. 
Results and discussion: There were no dif ferences for the patients char-
acteristics in the 3 groups. Higher number of women is due to the fact that 
the female sex is a risk factor in the Apfel score, which was an inclusion cri-
teria. No dif ferences were observed across the 2 DRO groups. Incidence of 
akathisia was 4/171 in the DRO groups (0.625 and 1.25 mg) and 1/121 in the 
OND group. The Bayesian estimates rates are 2.7% and 1.4% respectively 
and Pr(DRO>OND)= 78.2%. Taking account of prior data3 Pr(DRO>OND)= 
93.1%. We observed one case of marked akathisa in the DRO 1.25mg group.

 DRO 0.625mg DRO 1.25mg OND 4mg

N 87 89 121

Gender (male) 19 (21.8%) 17 (19.1%) 32 (26.5%)

Age (years) 43.1 [40.2 ; 45.9] 38.3 [35.6 ; 41.0] 39.0 [36.9 ; 41.1]

Weight (kg) 71.9 [69.2 ; 74.7] 69.2 [66.2 ; 72.3] 71.8 [68.4 ; 75.1]

Height (cm) 167.7 [166.0 ; 169.4] 167.2 [165.4 ; 169] 168.8 [167.2 ; 170.4]

Number of akathisia 
(score≥2) (%, 
Bayesian estimate)

1 (2.0%) 3 (4.2%) 1 (1.4%)

Marked or severe 
akathisia (score≥4) 0 1 0

[patients characteristics, incidence of akathisia]

Conclusion(s): Akathisia may be more frequent af ter DRO when compared 
with OND prophylaxis for PONV. The use of 1.25mg of DRO can lead to 
marked akathisia. Better knowledge of akathisia and its objective assessment 
will allow the anaesthesists to bet ter take this side ef fect into account.
References: 
1. Schaub I, Lysakowski C, Elia N, et al. EJA. 2012;29:286-294 
2. Barnes, TR. Br. J. Psychiatry J. Ment. Sci. 1989;154:672-676 
3. Timbolschi D, Schaef fer, P. Vidailhet, P,et al. AA. 2009;108: S-15 

08AP08-8
Impact of perioperative dehydration on postoperative nausea 
and vomiting in patients undergoing radical cystectomy and 
urinary diversion: a secondary analysis of a randomized 
clinical trial 

Löf fel L.1, Burkhard F.C.2, Wuethrich P.Y.1

1Universit y Hospital Bern, Dept of Anaesthesiology & Pain Medicine, Bern, 
Switzerland, 2Universit y Hospital Bern, Dept of Urology, Bern, Switzerland

Background and Goal of Study: Postoperative nausea and vomiting (PONV) 
can augment healthcare costs by delaying postoperative recovery including 
return of gastrointestinal function. It has been suggested that preoperative 
dehydration may exacerbate PONV and that administration of supplemental 
fluids may reduce PONV. However the impact of postoperative dehydration 
on PONV is still unknown. The goal of this analysis was to determine if early 
postoperative dehydration is related to PONV in patients undergoing open 
radical cystectomy.
Materials and methods: Secondary analysis from a randomized, parallel-
group single-centre trial including 44 consecutive patients undergoing open 
radical cystectomy with urinary diversion receiving either a glucose 5% po-
tassium based crystalloid solution (G5K group) or a balanced crystalloid 
solution (control group) perioperatively in the set ting of a fluid management 
aiming for a zero balance. Urinary analysis (osmolality (Uosm), chloride (UCl), 
sodium (UNa)) was performed on the urine taken just before surgery started, 
and then 6 h postoperatively. Dehydration was defined as a urine osmolality 
Uosm>600mOsmol/kg. 
Results and discussion: The groups were similar regarding surgical char-
acteristics, and intraoperaitve hydration (G5K group: median 750ml [range: 
500-1700ml] vs. control group 975ml [400-1600ml], P=0.185). Preoperative 
dehydration was found in 36% (n=16/44) with no dif ference between the 2 
groups. Preoperative dehydration was not associated with the presence of 
early postoperative nausea (P=1.000) or early postoperative dehydration 
(P=0.756).Dehydration 6 h postoperatively was present in 8/22 patients (36%) 
in the control group and in 4/22 patients in the G5K group (18%), P=0.310. 
Two patients in the G5K group and 2 patients in the control group experienced 
nausea (ntotal=4/44, 9%) during the first 6 h postoperatively. These patients 
with nausea had significantly elevated Uosm 685mOsmol/kg [range: 647-735] 
vs. 582mOsmol/kg [215-934], P=0.008. Multiple logistic regression analysis 
detected Uosm (OR 0.984 [95% CI 0.974-0.994]; P=0.002) and UCl (OR 1.021 
[95% CI 1.001-1.042]; P=0.039) as predictors for early postoperative nausea. 
The choice of crystalloids did not predict postoperative nausea within 6 h 
af ter surgery.
Conclusion(s): Perioperative dehydration was neither common nor severe in 
this set ting. Elevated urine osmolality during the early postoperative period 
was associated with nausea. 
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08AP08-9
Big data: post-operative nausea and vomiting electronic 
reporting 

Young S.1, Geary T.2, Cottrell R.3

1Specialist Registrar, Royal Alexandra Hospital, Dept of Anaesthesiology 
& Intensive Care, Paisley, United Kingdom, 2Consultant Anaesthesia and 
Intensive Care, Universit y Hospital Crosshous, Dept of Anaesthesiology & 
Intensive Care, Kilmarnock, United Kingdom, 3Senior Clinical/ePrescribing 
Pharmacist, Ayr Hospital, Pharmacy, Ayr, United Kingdom

Background and Goal of Study: Post-operative nausea and vomiting (PONV) 
is defined as nausea and/or vomiting within 24 hours of anaesthesia and has 
an incidence of 30% in all post-surgical patients (1). In 2014 an electronic 
prescription program (HEPMA) was introduced to improve medicines safety 
and governance. This provides a large repository of information regarding 
prescribing and drug administration practices. Combined with data from the 
theatre management system (Opera), we created a cohort of prescribing and 
anaesthetic data. 
Materials and methods: We aimed to provide PONV reports for each anaes-
thetist specific to their practice to allow them to undertake targeted improve-
ment. A snap-audit of 20 patients in recovery demonstrated that all patients 
received an anti-emetic for PONV, with one patient receiving an anti-emetic 
for itch and PONV. This was the basis for the assumption that non-regular 
antiemetic administration occurred during episodes of PONV.
Data was collected for all surgical procedures via Opera system from July 
2014-July 2015. Data was subdivided into risk factors (sex/surgical specialty/
age). This was combined with data from HEPMA and analysed using MS 
EXCEL 2010. Patients receiving surgery without a general anaesthetic; and 
those receiving regular anti-emetics were excluded. Patients who had both 
regular and PRN anti-emetic use were included. An example of an individual-
ized report is shown below:

[Individualized Repor t]

Results and discussion: Of the 10096 general anaesthetic cases, 1236 (12%) 
had PONV. The prevalence was 17% in women, 6% in men and 2% in children. 
The surgical specialties with the highest prevalence were Gynaecology 20%, 
General surgery 14% and Maxillofacial 13%.
Conclusion(s): Our study supports current evidence for PONV risk factors. 
We believe this process will be ef fective targeting areas for reducing PONV 
in our department. A confidential report was sent out to each permanent an-
aesthetic staf f member on their incidence of PONV aiding reflection on their 
practice, and will be re-audited in the future.
Reference: 
1. Nausea and vomiting af ter surgery, Pierre S et al; Contin Educ Anaesth 
Crit Care Pain mks046 first Published online August 11, 2011 

08AP08-10
Quality of recovery and postoperative nausea and vomiting 

Moreira J., Lopes A., Oliveira M., Leite D., Santos A., Abelha F.
Centro Hospitalar São João, E.P.E, Dept of Anaesthesiology, Por to, Por tugal

Background and Goal of Study: Postoperative nausea and vomiting (PONV) 
are among the most common side-ef fects of surgery and anaesthesia. It can 
decrease the quality of recovery af ter anaesthesia, as measured by tools 
like the Quality of Recovery-15 (QoR-15) or the Post-Operative Quality of 
Recovery Scale (PQRS). 
This study aimed to evaluate incidence of PONV and determine its implication 
in postoperative health status of patients.
Materials and methods: Af ter approval by the institutional ethics commit tee, 
an observational, prospective study was performed in patients undergoing 
non-cardiac, non-obstetric and non-neurological elective surgery under gen-
eral anaesthesia admit ted at PACU. Exclusion criteria: age <18 years old and 
inability to give informed consent. A range of measures of quality of recovery 
were collected using the PQRS before surgery, at 15 and 40 min, 1 and 3 
days. QoR-15 was also assessed on the day before surgery (T0) and repeated 
24 hours af ter surgery (T1). 
Recovery was defined as return to baseline values or bet ter for all questions 
within each PQRS’ domain (physiological, nociceptive, emotive, activities of 
daily living and cognition). 
The occurrence of PONV was recorded during 3 days af ter surgery. Patient’s 
demographics and perioperative data were collected. Descriptive analysis 
were carried and the Mann-Whitney test, Chi-square or Fisher’s exact test 
were used for comparisons. 
Results and discussion: Two-hundred and three patients were enrolled for 
this study. The incidence of PONV was 23.2% (n=47). There were no dif fer-
ences in gender, BMI, type and duration of anaesthesia or total length of stay 
among patients with PONV. 
However, patients with PONV were younger (p=0.024) and with lower ASA 
physical status score (p=0.008). Patients with PONV had lower median QoR-
15 scores at T0 (131 vs 139, p=0.023) and T1 (105 vs. 126, p<0.001). At T1 
PONV patients scored lower in 8 questions of QoR-15. PQRS assessment was 
not able to find dif ferences in overall rate of recovery in any of the evaluated 
domains. Anti-emetic prophylaxis was similar among patients who had PONV 
(p=0.980).
Conclusion(s): QoR-15 was able to reveal dif ferences in patients with PONV, 
suggesting its adverse impact in postoperative recovery. In contrast PQRS 
was not able to detect impact in overall recovery. 

08AP08-11
An audit to postoperative nausea and vomiting prophylactic 
regimens comparing ondansetron and droperidol 

Duarte S., Ramos P., Silva J., Soares M., Vasconcelos L., Sá Couto P.
Centro Hospitalar do Por to, Dept of Anaesthesiology & Intensive Care, Por to, 
Por tugal

Background and Goal of Study: Postoperative nausea and vomiting (PONV) 
remain a common adverse outcome1.
Prophylactic protocols should be implemented and audited to improve adher-
ence1.
In our institution, we recommend DHBP (droperidol) as second antiemetic 
(following dexamethasone). However many anaesthesiologists use ondan-
setron as second drug. The aim of this study was to audit PONV incidence 
and related outcomes of patients using DHBP versus ondansetron as second 
antiemetic.
Methods: Data collected during a prospective audit to all adult patients sub-
mit ted to inpatient elective surgery from March-May 2014. PONV incidence 
was evaluated 24h af ter surgery. PONV intensity was evaluated according to 
Portuguese version of PONV intensity scale2 and verbal numeric scale (0-10). 
Fisher, t student and Mann-Whitney tests were used (p<0.05).
Results and discussion: From 1006 patients audited, 442 patients had me-
dium risk according to protocol (table 1), and 2 prophylactic drugs were used.
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Risk Factors (RF) LOW risk  

Female 0 RF No prophylaxis

Non smoker 1 RF Dexametasone 4mg ev induction or DHBP 
0,625mg ev end of the surgery

Age <50 years old MEDIUM risk  

Previous PONV / 
motion sickness 2 - 3 RF Dexametasone 4mg ev induction and DHBP 

0,625mg ev end of the surgery

Volatile agents / N2O 4 - 5 RF Dexametasona 4mg ev induction and DHBP 
1,25mg ev end of the surgery

Anaesthesia >120min HIGH risk  

Post-operative opioids >5 RF
Dexametasone 4mg ev induction and 
DHBP 1,25mg ev end of the surgery and 
Ondansetron 4mg ev end of the surgery

[PONV Risk Factors and Recommended Protocol]

292 patients received dexamethasone 4mg+DHBP 0,625mg (Drop Group), 
150 received dexamethasone 4mg+ondansetron 4mg (Ond Group). No dif-
ferences were found between groups in PONV and vomiting (POV) incidence 
and PONV intensity. Ond Group presented an earlier first meal af ter surgery, 
however PONV moment af ter surgery, time to get out of bed and postopera-
tive headache incidence were not significantly dif ferent among groups.

Outcome
PONV 

incidence 
(%)

PONV 
intensity2 
(median, 
range)

PONV 
intensity 

1-10 
(median, 
range)

VOP 
incidence 

(%)

Moment of 
PONV (h) 
(average, 

SD)

Time 
to first 

meal (h) 
(average, 

SD)

Time to 
get out of 

bed (h) 
(average, 

SD)

Headache 
incidence 

(%)

Drop 
Group 24,0 0,67 

(0 - 150)
5 

(0 - 10) 11,6 11,2 
(0,92)

10,4 
(0,4)

13,7 
(0,4) 16,8

Ond 
Group 21,3 0,46 

(0 - 150)
5

(2 - 10) 8,0 8,2 
(1,5)

9,1 
(0,5)

12,6 
(0,6) 18,7

p 0.553 0.972 0.801 0.255 0,078 0.031 0,082 0,691

[PONV outcomes between groups]

Conclusion: Anaesthesiologists may have preferences about antiemetic 
drugs. Previously safety warnings and patients’ condition may influence 
choices.
In this audit, we found no clinical significant dif ference between DHBP or on-
dansetron as second PONV prophylactic drug, so our protocol could consider 
both options. For a more accurate conclusion, a randomized controlled study 
should be done.
References: 
1. AnesthAnalg 2014;118 (1):85-113
2. RevBrasAnestesiol 2013; 63 (4): 340-6 

08AP08-12
Enhances recovery af ter surgery programs vs standard 
procedure in radical cystectomy. Systematic review, 
meta-analysis and sequential analysis of observational 
studies 

Casans Francés R.1, Roberto Alcácer A.T.2, Abad Gurumeta A.3, 
Ripollés Melchor J.4, Espinosa Á.5, Calvo Vecino J.M.4, EAR Group
1Hospital Clínico Universitario ‚Lozano Blesa’, Dept of Anaesthesiology & Pain 
Medicine, Zaragoza, Spain, 2Hospital Clínico Universitario ‚Lozano Blesa’, 
Dept of Urology, Zaragoza, Spain, 3Hospital Universitario La Paz, Dept of 
Anaesthesiology & Intensive Care, Madrid, Spain, 4Hospital Universitario 
‚Infanta Leonor’, Dept of Anaesthesiology, Madrid, Spain, 5Örebro Universit y 
Hospital, Dept of Anaesthesiology, Órebro, Sweden

Background and Goal of Study: To summarize the available information that 
compares ERAS protocols1 with perioperative conventional therapies in radi-
cal cystectomy. 
Materials and methods: PROSPERO Register number: CDR420150175962. A 
systematic review was conducted following the PRISMA-p statement. Cohort 
studies or randomized trials comparing the ERAS program ef fects vs stan-
dard perioperative process in patients undergoing radical cystectomy were 
included. Primary outcome was the rate of complications. The secondary out-
comes were grade Clavien-Dindo>2 complications, mortality, reintervention 
and readmission rates, length of stay and time until mobilization. Bias risk was 
performed using Newcastle-Ottawa and Jadad scales. A meta-analysis and 
trial-sequential-analysis were performed. An analysis of subgroups depend-
ing on the approach of the surgery (open vs laparoscopic or robotic) was car-

ried out. A meta-regression study was performed between those outcomes 
and the number of ERAS items that had been carried out in each study. 
Results and discussion: 8 articles were included for revision, 7 articles 
in the meta-analysis (n = 524). Significant dif ferences between ERAS and 
standard group were found in the complication rates (OR = 0.472; 97.2% 
CI= 0.250-0.890; p=0.009), length of stay (Mean Dif ference = -3.440 days; 
97.2% CI=-6.803,-0.076; p=0.025) and post-surgical time until mobilization 
(Mean Dif ference = -10.557 hours; 97.2% CI=-17.278,-3.835; p=0.0005582). 
In meta-regression, inversed correlation was showed between the number of 
completed ERAS items and the readmission rate (p-value=0.021). No signifi-
cant dif ferences were found in other outcomes.

[Meta-analysis results (I)]

[Meta-analysis results (II)]

Conclusion(s): ERAS programs can improve the perioperative process of 
radical cystectomy, existing signs of reduction of the total number of compli-
cations and length of stay in hospital. 
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08AP09-1
Assessment of unplanned postsurgical admission in the 
intensive care unit 

Gomez Martin A., Miranda Garcia P., Falcon Suarez A., 
Gonzalez Humbreiro J.A., Fernandez Sampedro S., Falcon Suarez O.
Hospital San Agustin, Dept of Anaesthesiology & Intensive Care, Aviles, Spain

Background and Goal of Study: Comprehensive assessment of surgical 
patient needs to include a forecast and a plan of the needs that arise af ter 
surgery. It is necessary to establish criteria for identifying which patients who 
have undergone surgery need to be admit ted in intensive care units (ICU); 
and which are subsidiary to be handled in the post-anaesthetic recovery unit 
(PACU). These criteria are: the associated comorbidity, the degree of surgical 
complexity and the risk of potentially planned complications.
Through the conduct of a study, reflect the unforeseen causes observed on 
admission to the postsurgical care unit. 
Materials and methods: Observational, descriptive and crosscutting study. 
It took place in a secondary referral hospital from September to November 
2015. Among the sample of 4236 patients treated on a programmed basis, the 
need to apply for critical care before surgery was dismissed in 3678 of them. 
11 patients eventually needed to be admit ted in one of the critical care units.
The information gathered includes: age, sex, associated comorbidity and an-
esthetic risk (ASA score), level of surgical complexity, perioperative hemody-
namic, respiratory or neurological complications.
Results and discussion: According to the data obtained, 0.29% of patients 
who undergo surgery need to be admit ted to a ICU unit on an unplanned ba-
sis. The variables connected to unplanned admission that we observed were: 
perioperative complications, among which the most common is intraoperative 
bleeding (27%), respiratory disorders (respiratory failure, aspiration and la-
ryngeal spasm; 27%), ECG changes (9%), and increased unexpected surgical 
complexity in patients without associated condition (9%). 
Conclusion(s): The results show that the main cause of unplanned admission 
to the postsurgical ICU is the occurrence of perioperative complications with 
hemodynamic or respiratory ef fects, followed by the unexpected increase in 
surgical complexity. The fact that the comorbidity variable is easier to plan, al-
lows for a bet ter screening and minimizes the number of patients that required 
unplanned admission to the postsurgical ICU. Therefore, surgical patients se-
lection and distribution protocols are key to ensure a quality healthcare. 

08AP09-2
Preoperative disability and quality of recovery af ter elective 
surgery 

Leite D.1, Ferraz S.1, Oliveira M.1, Lopes A.2, Santos A.1, Abelha F.1

1Centro Hospitalar São João, E.P.E, Dept of Anaesthesiology, Por to, Por tugal, 
2Centro Hospitalar de São João, Dept of Anaesthesiology, Por to, Por tugal

Background and Goal of Study: World Health Organization Disability 
Assessment Schedule (WHODAS)2.0 has recently been considered a clini-
cally reliable instrument for measuring postoperative disability in surgical 
patients. We aimed to evaluate the influence of preoperative disability in re-
covery af ter surgery. 
Materials and methods: An observational prospective study, approved by 
the institutional ethics commit tee, was performed in 209 patients scheduled 
for elective surgery. Patients over 18 years, undergoing non-cardiac, non-ob-
stetric and non-neurological surgery under general anaesthesia admit ted at 
Post Anaesthetic Care Unit (PACU) were included. Exclusion criteria: inability 
to give informed consent. Patients were evaluated for perioperative character-
istics and Portuguese version of WHODAS was used to identify patients with 
disability (PWD), defined as a score of ≥25% on the questionnaire. Portuguese 
version of Post-operative Recovery Scale (PQRS) was applied at baseline and 
af ter surgery at minute 15(T15), 40(T40) and days 1(D1) and 3(D3), evaluat-
ing recovery in 5 domains: physiological(PD), nociceptive(ND), emotive(ED), 
activities of daily living(AD) and cognition(CD). Incomplete recovery (IR) was 
considered if patients did not return to baseline values or bet ter for all ques-
tions. Portuguese version of the 15-item quality of recovery(QoR-15) was also 
applied 24 hours af ter surgery.The EQ-5D Scale and VAS, and Clinical Frailty 
scale were also applied at baseline. The Mann-Whitney test, Chi-square or 
Fisher’s exact test were used for comparisons.
Results and discussion: All 209 patients completed WHODAS before sur-
gery. From those 9,1% had disability. PWD had more frequently IR at T15 
in ED( 82% vs. 54%, p=0.037) and ND(39% vs 8%, p<0,001), at T40 in ND( 

39% vs. 7%, p<0,001), at D1 in ND( 33% vs 10%, p=0,003), PD( 83% vs. 
40%, p=0.001) and at D3 in ND(39% vs. 9%, p=0.001).In CD, patients without 
disability presented more frequently IR at D1( 75% vs. 50%, p=0,02). Total 
median QoR-15 score at D1 was lower in patients with disability (p=0.021).
PWD were more frail (p<0,001), had more problems in EQ-5D Scale domains 
and lower scores in EQ-VAS. PWD had higher ASA physical status(p=0,001). 
Conclusion(s): PWD had more frequently IR in nociceptive domain of PQRS 
denoting important problems in recovery in all time frames. Accessing dis-
ability was able to provide significant data important for the understanding of 
quality of recover af ter anaesthesia. 

08AP09-3
Importance of temperature monitoring in minor surgical 
procedures - 200 patients: a prospective audit 

Gomes M.J., Miguel D., Silva J., Mateus C., Cavaleiro C., Machado H.
Centro Hospitalar do Por to, Dept of Anaesthesiology, Por to, Por tugal

Background and Goal of Study: Unintentional hypothermia is common dur-
ing surgical procedures, mostly due to impaired thermoregulatory control 
induced by anaesthesia. The goal of temperature monitoring is to maintain 
appropriate temperature during all anaesthetic procedures. Nevertheless, in 
short procedures with minimal surgical exposure, temperature monitoring is 
of ten neglected. 
The aim of this study was to evaluate the temperature variation (TV) in patients 
submit ted to minor surgical procedures.
Materials and methods: Af ter Hospital Ethics Commit tee approval, a pro-
spective audit was conducted including 200 patients submit ted to minor 
surgical procedures at a tertiary hospital, between March to July of 2015. 
Gender, age, American Society of Anaesthesia Physical Status (ASA), Body 
Mass Index (BMI), type of anaesthesia, surgery duration, use of active warm-
ing and hospital length stay were collected. Tympanic temperature was 
monitored using Grado® thermometer (RM205V model), on five moments: 
Operating Room arrival (T1), af ter anaesthetic induction (T2), end of surgery 
(T3), Post Anaesthesia Care Unit arrival (PACU) (T4) and at PACU discharge 
(T5). ΔT2-T1, ΔT3-T2, ΔT4-T1, ΔT5-T1 and ΔT5-T4 were calculated. Results - 
Number, percentage, mean ± standard deviation (SD) and median (SPSS® 
v.22). 
Results and discussion: 200 patients included (55% female); age ranging 
between 19 and 92 years old (median 61). ASA 1: 8%; 2: 69%; 3: 23%; 4: 1%. 
Mean BMI was 27,12 ± 4,23 Kg/m2. 85% were submit ted to general anaes-
thesia (GA), surgery mean duration was 55 ± 32 minutes. 25% (n=50) were 
actively warmed during surgery. Mean hospital stay 3,35 ± 3,28 days. 
T1: 36,24 ± 0,51 ºC; T2: 36,01 ± 0,6 ºC; T3: 35,5 ± 0,68 ºC; T4: 35,33 ± 0,65 
ºC; T5: 35,65 ± 0,56 ºC. 
ΔT3-T2: -0,74 ± 0,56ºC, ΔT5-T1: -0,58 ± 0,51ºC and ΔT5-T4: 0,33 ± 0,43ºC.
Patients with perioperative heat loss (HL) ≥ 0,6ºC: 17% ΔT2-T1; 46% ΔT3-T2; 
73% ΔT4-T1 (33% with HL between 0,6ºC and 1,0ºC and 40% with HL 
>1,0ºC), 52% ΔT5-T1 (38% with HL between 0,6ºC and 1,0ºC and 14% with 
HL >1,0ºC). 95% with HL ≤ 0,5ºC in ΔT5-T4. 
Conclusion(s): This prospective audit suggests that even in minor surgical 
procedures, with minimal surgical exposure and with a short duration, there 
is an important heat loss. This prospective audit let us think about the impor-
tance of temperature monitoring and the necessity of develop and implement 
strategies to avoid HL in perioperative period. 

08AP09-4
Is parenteral iron-therapy a low cost alternative to allogeneic 
blood transfusion in total hip and knee replacement? 

Silva Santos A.M., Cavalete S., Vide S., Calheiros J.P., Pinto C.
Unidade Local de Saúde de Matosinhos, Dept of Anaesthesiology, 
Matosinhos, Por tugal

Background and Goal of Study: Preoperative anaemia is a common con-
dition among patients undergoing Total Hip and Knee Replacement (THKR) 
surgery, increases the risk of allogeneic red blood cells (RBC) transfusion 
and is associated with increased mortality and morbidity (1). Implementation 
of preoperative patient blood management (PBM) improve patient outcomes 
and lead to financial savings. Iron deficiency is one of the main causes of pre-
operative anaemia and its treatment is recommended with iron supplementa-
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tion (2). Because of the limitations of oral iron therapy in patients scheduled for 
surgery, parenteral iron supplementation (PIS) should be preferred, although 
many patients will respond to oral iron. Ef ficacy of PIS in this group of patients 
was already demonstrated.
We aim to compare the costs of allogeneic RBC transfusions versus PIS in 
THKR in the perspective of implementation of a PBM program.
Materials and methods: In this retrospective study, we reviewed all the elec-
tive THKRs in our hospital during one year (2014/15), consisting of 246 pa-
tients. All reported P values are two-tailed, with a P value of 0,01 indicating 
statistic significance. Analyses were performed with SPSS sof tware, version 
22.
Results and discussion: Preoperative anaemia (World Health Organization 
criteria) was found in 9% of patients. Overall transfusion rate was 18% and 
39% of patients with preoperative anaemia were transfused. Greater trans-
fusion requirements were associated with lower preoperative haemoglobin 
(p<0,01), Patients with preoperative haemoglobin less than 12,6 +/- 1,1g/dl 
were more frequently transfused (p<0,01). A mean of 0,57 +/- 0,843 units of 
RBC were transfused in patients with preoperative anaemia. In Portugal, trans-
fusion of one unit of RBC is estimated to cost €536 - €875 (3). Approximated 
costs with PIS are €430 - €501 per patient. This means that approximately 
€273 - €834 per patient with preoperative anaemia could have been saved if 
a PBM protocol existed.
Conclusion(s): We estimated that the savings in a year would be between 
€2,457 - €7,506. This excludes indirect costs like length of hospital stay and 
costs with potential hazards of allogeneic RBC transfusions. In a time were 
economics are becoming more important in health services, this could raise 
awareness of the importance of preoperative anaemia and PBM.
References: 
1. Eur J Anaesthesiol. 2015 Mar;32(3):160-7
2. British Journal of Anaesthesia 106 (1): 13-22 (2011)
3. Acta Med Port 2013 Sep-Oct;26(5):487-489 

08AP09-5
Quality of recovery: comparing “Postoperative Quality of 
Recovery Scale” with “Quality of Recovery - 15” 

Amaral T.1, Torrão C.2, Leite D.1, Oliveira M.1, Santos A.1, Abelha F.1

1Centro Hospitalar São João, E.P.E, Dept of Anaesthesiology, Por to, Por tugal, 
2Faculdade de Medicina da Universidade do Por to, Dept of Anaesthesiology, 
Por to, Por tugal

Background and Goal of Study: Quality of recovery (QoR) is an important 
postoperative outcome measure. Several tools have been developed to as-
sess the multidimensional variables of QoR. The aim of this study was to com-
pare two scales designed for QoR evaluation: Postoperative Quality Recovery 
Scale (PQRS) and Quality of Recovery - 15 (QoR-15).
Materials and methods: Af ter approval by the institutional ethics commit tee, 
an observational, prospective study was performed in 206 patients scheduled 
for elective surgery. Patients included were older than 18 years, undergoing 
plastic, gynecologic, urologic and general surgery, under general anesthesia, 
admit ted to the Post Anesthetic Care Unit (PACU). Exclusion criteria were: 
inability to give informed consent. Portuguese version of QoR-15 was applied 
before (D0) and 24 hours af ter surgery (D1). PQRS Portuguese version was 
applied at D0 and af ter surgery at minute 15 (T15) and 40 (T40), at day 1 
(D1) and 3 (D3) evaluating recovery in five domains: physiological, nocicep-
tive, emotive, activities of daily living and cognition. Recovery was defined as 
return to baseline values or bet ter for all questions within each PQRS’ domain. 
Poor quality of recovery (PQR) was defined as recovery in less than 2 do-
mains at D1. The Mann-Whitney test, Chi-square or Fisher’s exact tests were 
used for comparisons. 
Results and discussion: A total of 182 patients were included in this study. 
Incidence of PQR was 13.2%. At D1 patients with PQR had lower median total 
QoR-15 score (106 vs 125, p=0.001). Considering each QoR-15 item, patients 
with PQR had lower median scores at 3 of them: able to look af ter personal 
toilet and hygiene unaided (p=0.002), able to return to work or usual home ac-
tivities (p<0.001) and having a feeling of general well-being (p=0.001). PQR 
patients had a lower preoperative median total QoR-15 score (131 vs 138, 
p=0.012). Patients with recovery in less than 2 domains at T15 and at T40 
had lower median QoR-15 scores at D0 (132 vs 145, p<0.001 and 129 vs 141, 
p=0.019, respectively). Patients with recovery in less than 2 domains at D3 
had lower median QoR-15 scores at D1 (108 vs 126, p=0.026).
Conclusion(s): The PQRS and the QoR-15 have concordant results 24 hours 
af ter surgery and patients identified as having PQR with PQRS have lower 
scores in Qor-15. 

08AP09-6
Does body weight influences perioperative heat loss in minor 
procedures? - A prospective audit in 200 patients 

Mateus C., Gomes M.J., Silva J., Miguel D., Cavaleiro C., Machado H.
Centro Hospitalar do Por to, Dept of Anaesthesiology & Intensive Care, Por to, 
Por tugal

Background and Goal of Study: Perioperative thermoregulation is af fected 
by body morphology, once redistribution of heat is smaller in obese patients 
because of the thick insulating fat layer that prevents dissipation of metabol-
ic heat. These patients are most of the time vasodilated which reduce their 
core-to-peripheral temperature gradient. Our goal was to evaluate the relation 
between perioperative temperature variation (TV) and body weight (BW) in 
patients submit ted to minor procedures. 
Materials and methods: Af ter Hospital Ethics Commit tee approval, a pro-
spective audit was conducted including 200 patients submit ted to minor 
surgical procedures (laparoscopic cholecystectomy, endoscopic urologic 
procedures, thyroidectomy, hernioplasty and minor proctologic surgery) at 
a tertiary hospital, between March to July of 2015. Gender, age, American 
Society of Anaesthesia Physical Status (ASA), Body Mass Index (BMI), type 
of anaesthesia, duration of surgery, use of active warming and hospital length 
stay were collected. Tympanic temperature was monitored using a Grado® 
thermometer (RM205V model), on five moments: Operating Room arrival (T1), 
af ter anaesthetic induction (T2), end of surgery (T3), Post Anaesthesia Care 
Unit arrival (PACU) (T4) and at PACU discharge (T5). ΔT3-T2, ΔT5-T1 and 
ΔT5-T4 were calculated. Results - number, percentage, mean ± standard de-
viation (SD), and median. Mann-Witney U test and Spearman correlation test 
were used (p<0,05) (SPSS® v.22).
Results and discussion: 200 patients included (55% female); age between 
19 and 92 years old (median 61). ASA I: 8%; II: 69%; III: 23%; IV: 1%. 85% 
submit ted to general anaesthesia (GA), duration of surgery 55 ± 32 minutes. 
25% (n=50) actively warmed during surgery. Hospital length stay 3,35 ± 3,28 
days. BMI 27,12 ± 4,23 Kg/m2, 22% (n=44) obese (BMI≥30). T1: 36,24 ± 0,51 
ºC; T2: 36,01 ± 0,6 ºC; T3: 35,5 ± 0,68 ºC; T4: 35,33 ± 0,65 ºC; T5: 35,65 ± 
0,56 ºC. ΔT3-T2: -0,74 ± 0,56ºC, ΔT5-T1: -0,58 ± 0,51ºC and ΔT5-T4: 0,33 
± 0,43ºC. No significant relation was found between TV and BW during peri-
operative period. No dif ference between obese and non-obese patients in 
ΔT3-T2 (p=0,52), ΔT5-T1 (p=0,38) and ΔT5-T4 (p=0,68).
Conclusion: In our prospective audit we didn’t identify relation between BW 
and heat loss during the perioperative period. We didn’t find dif ferences be-
tween obese and non-obese patients and heat loss. Our results are dif ferent 
from data published; more studies are needed to clarify our findings. 

08AP09-7
Incidence, predictors and outcomes of acute kidney injury 
af ter vascular surgery 

Lopes A.M., Mendes L., Ferraz S., Amaral T., Reis P., Abelha F.
Centro Hospitalar São João, E.P.E, Dept of Anaesthesiology, Por to, Por tugal

Background and Goal of Study: Acute kidney injury (AKI) af ter vascular sur-
gery (VS) can af fect 2-25% of patients. VS patients have many comorbidities 
that increase the risk of AKI. The aim of the study was to evaluate the inci-
dence, predictors and outcomes of AKI af ter VS and compare it with VS AKI 
Predictive Score.
Materials and methods: The institutional ethics commit tee was obtained for 
this observational prospective study. We included all patients submit ted to 
elective arterial vascular surgery between January and April 2015. Patients 
under 18 years old or in dialysis programme were excluded. AKI was defined 
as a rise of 0.3 mg/dl in postoperative creatinine. Descriptive analysis was 
performed and Student’s-T, Mann-Whitney, Chi-square or Fischer’s exact 
test were used. Univariate and multivariate logistic regression were done with 
calculation of an Odds Ratio (OR) and its 95% Confidence Interval. Hosmer-
Lemeshow test for Goodness of fit and Area under the Receiver Operating 
Curve (AUROC) were also analyzed.
Results and discussion: We included 280 patients. The incidence of AKI 
was 23.2%. Patients with AKI had higher length of stay and mortality rate 
(p<0.001). Age, history of congestive heart failure (CHF), reduced functional 
capacity defined as MET<4, chronic kidney failure (CKF), Diabetes Mellitus 
with organ damage or insulin dependency, ASA physical status IV/V, Revised 
Cardiac Risk Index ≥2, hipocoagulation, pre-operative haemoglobin <10 g/dl, 
serum creatinine >1.8 mg/dL, serum urea >50 mg/dl or serum chloride <98 
mEq/L, general anaesthesia, lower limb or high risk surgery and intraoperative 
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hypotension (minimum mean arterial pressure <55 mmHg) were significant 
in univariate analyses. Myocardial Infarction and sepsis were more frequent in 
patients with AKI (p<0.001). On multivariate analysis, CHF (OR 7.5, p<0.001), 
preoperative serum creatinine >1.8 mg/dL (OR 10.9, p<0.001) and serum 
chloride <98 mEq/L (OR 3.7, p=0.003), high risk surgery
(OR 2.6, p=0.025), sepsis (OR 2.5, p=0.022) and general anaesthesia (OR 
4.2, p<0.001) were found to be independent predictors for AKI. AUROC was 
0.81 compared to 0.69 of VS AKI Predictive Score.
Conclusion(s): Incidence of AKI af ter VS is considerably high resulting in 
increased mortality and morbidity. CHF, preoperative creatinine >1.8 mg/dL 
and serum chloride <98 mEq/L, high risk surgery, sepsis and general anaes-
thesia were found to be independent risk factors for AKI. 

08AP09-8
The incidence of “full stomach” in an elective fasted surgical 
population 

Vernieuwe L.1, Van de Putte P.2, Perlas A.3

1Universitair Ziekenhuis Antwerpen, Dept of Anaesthesiology, Edegem, 
Belgium, 2AZ Monica Campus Deurne, Dept of Anaesthesiology, Deurne, 
Belgium, 3Toronto Western Hospital Universit y Health Network, Dept of 
Anaesthesiology, Toronto, Canada

Background: Perioperative aspiration can lead to significant morbidity and 
mortality. Standard fasting periods may not be suf ficient to ensure an empty 
stomach in all patients.
Goal: To investigate the incidence of “full stomach” (solid gastric content or 
>1.5 mL/kg of clear fluid)1 as evaluated by bedside ultrasound in an elective 
surgical population at a community hospital.
Materials and methods: Af ter IRB approval, we performed a retrospective 
single cohort study. An anesthesia departmental database containing infor-
mation on preoperative gastric ultrasound examinations on non-obstetric pa-
tients was queried for the following data: demographic information, ASA class, 
comorbidities, type of surgery, fasting interval for fluid and solid, ultrasound 
examination results. The ultrasound examinations were performed following 
a previously described protocol.2 Results were summarized using descriptive 
statistics.
Results: Four hundred and two patients (53.5 % males, age 47.9( 18.4) years, 
height 172 (9.8) cm, weight 76.4 (15.9) kg, BMI 25.7 (4.7) kg/m²) were identi-
fied. Mean fasting times were 10.4 h for fluids and 13.7 h for solids. A “full 
stomach” was present in 21(5.2%) patients. Of those, 6 (1.5%) had solid con-
tent and 15 (3.7%) had > 1.5 mL/kg of clear fluid (fig.1). An “empty stomach” 
(≤1.5 mL/kg clear fluid) was documented in 361 (89.8%) patients while the 
exam was inconclusive in the remaining 20 subjects (5.0%). Of the patients 
with a “full stomach”, only 5 had a recognized risk factor for prolonged gastric 
emptying (diabetes n=1, GERD n=2, Parkinson n=1, Antabuse n=1).

[Fig 1. Distribution of Calculated weight adjusted volume by empty/full 
stomach]

Discussion and conclusion: The results suggest that a small proportion of 
elective surgical patients present with “full stomachs” despite appropriate 
fasting intervals and no significant comorbidities. Bedside gastric ultrasound 
may help identify these cases and guide management. Larger population-
based studies could better define the relative risk associated with specific 
patient factors. 

References: 
1. Van de Putte P, Perlas A. Br.J. Anaesth.2014;113(1):12-22. 
2. Perlas A, Mitsakakis N, Liu L et al. Anesth Analg.2013;116(2):357-63. 

08AP09-9
Incidence and predictive value of postoperative Troponin 
elevation in high-risk patients undergoing major thoracic 
surgery 

Coronado Silva C.C., Morales P., Cano E., Vázquez C., González-Tallada A., 
de Nadal M.
Hospital Universitari Vall d’Hebron. Universitat Autònoma de Barcelona, Dept 
of Anaesthesiology & Intensive Care, Barcelona, Spain

Background and Goal of Study: Cardiac troponins are considered reliable 
biomarkers of myocardial injury in patients who undergo thoracotomy and 
lung surgery (1). Troponin elevation has been associated with intrapericardial 
resections and pneumonectomies but the incidence reported and its pre-
dictive value largely varies upon series (2,3). The aims of this study were to 
determine the frequency of postoperative troponin elevation following major 
thoracic surgery in high-risk patients and its correlation with the extension of 
the procedure and 30-day mortality. 
Material and methods: As part of routine postoperative care for patients at 
high cardiac risk (≥65 years or <65 years with known cardiovascular pathol-
ogy), we measured serum high-sensitivity Troponin I (TnI) levels (Siemens 
ADVIA Centaur) during the first two postoperative days in 117 consecutive 
patients undergoing major thoracic surgery. The TnI cut of f used to define tro-
ponin elevation was the 99th percentile provided by our laboratory (TnI ≥0.04 
ng/ml). Baseline clinical characteristics, perioperative parameters, and 30-day 
mortality were assessed in both groups.
Results and discussion: From January 2014 to October 2015, 117 high-risk 
patients underwent postoperative TnI monitoring af ter major thoracic surgery, 
of which 35 (25.7%) had a peak TnI ≥0.04 ng/ml on postoperative day 1 or 
2. The frequency of TnI elevation was: pneumonectomy(3/5, 60%), lobecto-
my(26/70, 37.1%), wedge resection (5/26, 19.2%) or pleural resection(1/16, 
8.3%) (P-value chi-squared 0.046). Active smoking was an independent fac-
tor for postoperative troponin elevation (P-value 0.028).No dif ferences were 
found in age, sex or baseline clinical characteristics (including history of coro-
nary artery disease) neither in perioperative parameters. Overall 30-day mor-
tality was of 3/117(2.6%) and no dif ference was found between patients with 
or without postoperative troponin elevation (P-value 0.154). 
Conclusions: In our study, 25.7% of high-risk patients undergoing major tho-
racic surgery showed postoperative troponin elevation, being more frequent 
in more extensive procedures.This elevation was not associated with a higher 
risk of early mortality, suggesting that may be regulated by other mechanisms 
other than myocardial ischemia.Further studies are needed to confirm this 
issue.
References: 
1. Vikenes K et al. Int J Cardiol 2004; 96:403-7 
2. Muley et al. Clin Lab 2011; 57:925-932 
3. Lucrezioti et al. Rev Esp Cardiol 2007; 60:1159 

08AP09-10
Probable new horizons for cholesterol and lipoproteins 

Vukovic N.1, Milic V.1, Dinic L.2

1Nish, Dept of Anaesthesiology & Intensive Care, Nish, Serbia, 2Nish, Dept of 
Surgery, Nish, Serbia

Background and Goal of Study: Cholesterol represents the major constitu-
ent of cell membranes and it is in relative proportion to phospholipids, which 
largerly determines their physical properties. Total cholesterol, high density 
lipoprotein (HDL) and low density lipoprotein (LDL), as fractions of total cho-
lesterol, are markers of cardiovascular-disease epidemiologic features, but 
their role as markers of nutritional status and influence on perioperative com-
plications is yet to be understood.
This goal of the study was to evaluate perioperative levels of total cholesterol, 
HDL and LDL in patients with dif ferent nutritional status and their influence on 
surgical complication rate.
Materials and methods: A retrospective audit was carried out from clinical 
records of patients with radical cystectomy with urinary diversion between 
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January 2005 and January 2010. According to body mass index, patients 
were divided in two groups BMI1 ≤ 22kg/m2 and BMI2 > 22kg/m2. Total cho-
lesterol, HDL and LDL were measured preoperatively and on the fif th day 
af ter operation. Complications were defined as surgical complications that led 
to relaparatomy. The data was analyzed using Fisher’s exact test and Mann-
Whitney U test.
Results and discussion: During the study period 42 patients underwent radi-
cal cystectomy with urinary diversion. The age of patients in both groups was 
similar with average of 63,62±7,97 years old. There was not any statistically 
significant dif ference in the type of operation and pathohystological exami-
nation between the groups. There was statistical significance in the postop-
erative change of total cholesterol and LDL in both groups (Fisher’s exact 
test: p=0,001 for cholesterol and p=0,001 for LDL). High density lipoprotein 
showed dif ference perioperatively just in the group of patients with lower BMI 
(p=0,001). Complications occurred more frequently in the group of patients 
with lower total cholesterol (p=0,013; p<0,05). The median LDL cholesterol 
value was lower in the group of patients with which surgical complications 
occurred (Me=2,75mmol/l) compared to the patients without complications 
(Me=2,4mmol/l).
Conclusion(s): Total cholesterol may be important biochemical parameter for 
nutrition and complication assessment. Further investigation should include 
more sensitive nutritional parameters to compare with cholesterol and lipo-
proteins.

08AP09-11
Does Regional Anaesthesia Improve Outcomes in Myasthenia 
Gravis Patients? - A Retrospective Study 

Lopes A.M., Amaral T., Fernandes J.
Centro Hospitalar São João, E.P.E, Dept of Anaesthesiology, Por to, Por tugal

Background and Goal of Study: Several anaesthetic techniques have been 
proposed for myasthenia gravis (MG) patients, although none has been 
proved to be better.1 The aim of our study was to compare general anaesthe-
sia (GA) and regional anaesthesia (RA) in patients with MG regarding periop-
erative outcomes.
Material and methods: An observational retrospective study was conducted 
between May 2005 and August 2015. Patients with MG submit ted to surger-
ies under GA and RA were included. Patient’s demographics and periopera-
tive data were collected from medical records. Descriptive analysis was per-
formed; Mann-Whitney U test, Fischer’s exact test or Chi-square were used. 
Statistical dif ferences were considered significant when p<0.05.
Results and discussion: A total of 50 patients were included corresponding 
to 68 surgeries: 17 under RA and 51 under GA. Patients submit ted to RA were 
older than those submit ted to GA (p=0.041). There were no dif ferences in 
ASA physical status (p=0.08), body mass index (p=0.39) and duration of an-
aesthesia (p=0.83) between the two groups. Patients submit ted to RA were 
predominately in stage I (69% vs 31%) and those submit ted to GA had more 
of ten generalized form (78% vs 22%) (p=0.001). The RA group had longer 
LOS (p=0.016). None of the patients of LR group were admit ted in ICU, while 
25 patients of GA group were admit ted.
Although patients from LR group had a mild form of disease, they were older 
and had longer hospital stay. This might be due to the type of procedure. The 
LR group consists of 11 patients, 6 of them was reoperated. Moreover, sur-
gery was of ten skin graf ts or related procedures, which of ten imply a longer 
hospital stay.
In this study 2 (2.9%) myasthenic crisis occurred, both af ter thymectomy un-
der GA with use of NMB agents. There weren’t relation with length of MG 
(p=0.391), LOS (p=0.215) and ICU stay (p=0.822).
Conclusion(s): ASA physical status and MG’ grade didn’t determine the 
anaesthetic management. In our study patients submit ted to LR anaesthetia 
were older and had a longer LOS but had more of ten a localized form of 
disease. 
Our results didn’t allow us to conclude that one type of anaesthesia is superior 
to the other because of LR group were small and had important dif ferences 
in relation to GA group.
Reference: 
1. Acta Anaesthesiol Scand 2012; 56: 17-22 

08AP09-12
Postoperative fasting in adults and children: a survey of 
French practices 

Frasca D., Loupec T., Boisson M., Vigneau F., Mimoz O., Debaene B.
Universit y Hospital of Poitiers, Dept of Anaesthesiology & Intensive Care, 
Poitiers, France

Background and Goal: Postoperative fasting maybe a source of discomfort 
for patients but is important to reduce early vomiting and bronchial aspiration. 
While preoperative fasting guidelines are clearly established, few recommen-
dations on the resumption of oral intake are available [1]. The aim of this study 
was to evaluate the French practices of postoperative fasting in adults and 
children af ter general anaesthesia.
Methods: A questionnaire was sent to anaesthesiologists registered on the 
mailing list of Société Française d’Anesthésie-Réanimation (SFAR). This in-
cluded 13 questions related to the duration of postoperative fasting according 
to the airway control (intubation or laryngeal mask), in adult and paediatric 
patients ASA 1-3 scheduled for elective surgery without any surgical com-
plication or dif ficulty for intubation. Patients of GUT surgery, cervical, ENT 
surgery and neurosurgery were not included.
Results and discussion: The results were collected from 755 responses 
(91.6% senior anaesthetists and 8.4% residents) from June, 2013 to January, 
2014. Anaesthetists were practicing in University Hospital (38.5%), General 
Hospital (26.7%), or Private Hospital (34.9%). Af ter extubation, the resumption 
of liquids while leaving the recovery room was allowed for children in 43.1% 
of the responders vs. 31.6% for adults (p <0.01). Two hours af ter extubation, 
58.4% of the responders allowed the resumption of feeding in children vs. 
43.9% in adults (p <0.001). Af ter removing a laryngeal mask, the resumption 
of liquids while leaving recovery room was allowed for children in 55.1% of 
responders and for adults in 49.5% of responders (p <0.03). Two hours af ter 
removing a laryngeal mask, 71.5% of the responders allowed the resumption 
of feeding in children vs. 65.3% in adults (p <0.01). Seventy-eight percent 
of responders known that there are no French guidelines but 80% were not 
aware of the European recommendations. Finally, 87% of responders declare 
no institutional protocols in their hospital.
Conclusion(s): The resumption of liquids is faster than that of food in adults 
and children. Fasting is prolonged for some responders when adult patients 
were intubated compared to the use of a laryngeal mask. In children, what-
ever the management of upper airway, postoperative fasting is of ten shorter. 
Recovery protocols with minimized perioperative fasting may help to improve 
patient outcomes and streamline recovery.
Reference: 
1. Eur J Anaesthesiol,28(2011):556-69 

08AP10-1
The clinical implication of perioperative D-dimer monitoring in 
open biliary surgery for obstructive jaundice 

Tonev D.1, Shachiri N.2

1National Multiprofile Transpor t Hospital ‚Tsar Boris III’, Dept of 
Anaesthesiology & Intensive Care, Sofia, Bulgaria, 2Multiprofile Hospital for 
Active Treatment, Dept of Anaesthesiology & Intensive Care, Mezdra, Bulgaria

Background and Goal of Study: Elevated D-dimer levels reflect the systemic 
activation of blood coagulation towards hypercoagulation and/or hyperfibri-
nolysis. In patients (pts) operated on for obstructive jaundice (OJ) most of 
triggering factors of coagulation are present, such as systemic biliary inflam-
matory response, malignancy, or surgical trauma. Lit tle is known about the 
pattern and significance of D-dimer changes af ter surgery for OJ, which is 
the aim of our study.
Materials and methods: 105 consecutive adult patients undergoing open bili-
ary surgery were included in a prospective, observational, descriptive study 
and were stratified as follows: with malignant OJ (group A, n=36), with benign 
OJ (group B, n=39), without OJ (group C, n=30) and with biliary inflamma-
tion (a casemix from groups mentioned above, group D, n=39). Plasma and 
whole blood samples were collected preoperatively and then on 1, 3 and 5 
postoperative days. D-dimer (normal range 0-500 nmol/l) as well as PT, aPTT, 
AT III, F XIII, prothrombin fragment F1+2 were measured using conventional 
assays, ЕLISE, and automated coagulation analyzer “STA Compact”. The 
between-groups comparisons and multiple correlations with total bilirubin 
(i.e. with OJ) and the other haemostatic parameters were calculated using 
OneWay ANOVA and stepwise multiple regression, respectively, at α = 0.05 
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(SPSS version 19). Pts in groups A, B and D received only postoperative 
LMWH thromboprophylaxis. 
Results and discussion: In groups A, B and D, there were abnormal in-
creases of D-dimer levels preoperatively, with a peak at 1st postoperative day 
and subsequent decreases (without reaching normal range) at 3rd and at 5th 
postoperative days, with the statistical significance only in group B. Compared 
with group C, the changes were the greatest in group A, followed by group D 
and group B. There were moderate significant correlation among D-dimer and 
PT, aPTT, AT III, F XIII, prothrombin fragment F1+2 changes (0,3<R<0,7). 
There were no cases with clinically overt massive bleeding or thromboem-
bolic events perioperatively.
Conclusion(s): The changes in D-dimer levels are not isolated, but go with 
the changes in other haemostasis parameters (such as PT, aPTT, AT III, F XIII, 
prothrombin fragment F1+2). In cases of preoperative elevated D-dimer and 
more than one abnormalities in the above laboratory tests, it could be as-
sumed non-symptomatic DIC or pre-DIC and considered the implementation 
of Heparin/LMWH preoperatively as well. 

08AP10-2
The recognition of anesthesiologists among the patients 
of surgical wards in southeastern Poland 

Borys M., Piwowarczyk P., Zyzak K., Wróblewski K., Czuczwar M.
Medical Universit y of Lublin, Dept of Anaesthesiology & Intensive Care, 
Lublin, Poland

Background and Goal of Study: The role and professional qualifications of 
anesthesiologists seem not to be properly recognized in society. The aim of 
this study was to assess patients’ knowledge about anesthesiologists’ qualifi-
cations. The other objective was to evaluate the level of patients’ satisfaction 
regarding perioperative care. 
Materials and methods: This survey-study was performed among 200 pa-
tients of surgical wards in the southeastern Poland. The study protocol con-
sisted eleven close-ended questions concerning patients’ knowledge about 
anesthesiologists and the assessment of preanesthetic visit and the conduit 
of anesthesia. Additional information obtained during the study included pa-
tients’ demographic data, level of education, kind of surgery, as well as type of 
hospital and ward. The survey was conducted students of Medical University 
of Lublin, who were not involved in medical procedures
Results and discussion: 74% of the respondents were aware of the fact that 
anesthesiologists are physicians. Patients with high or secondary education 
more of ten recognized an anesthetist as a doctor than people with basic one 
(Pearson Chi2=11.66649, p=0.00862). Patients were of fered to choose the 
type of anesthesia in 59.5% of cases. This opportunity was more frequently 
given to patients in tertiary (university) hospitals (Pearson Chi2 =17.59179, 
p=.00734). A preanesthetic visit reduced anxiety of 67,5% of patients. The 
quality of anesthesia was satisfactory according to 90,5% of patients.
Conclusion(s): The patients’ knowledge about professional qualifications of 
anesthesiologists was similar to the data found in the literature. 
References: 
Nagrampa D, Bazargan-Hejazi S, Neelakanta G, Mojtahedzadeh M, Law 
A, Miller M. A survey of anesthesiologists’ role, trust in anesthesiologists, 
and knowledge and fears about anesthesia among predominantly Hispanic 
patients from an inner-city county preoperative anesthesia clinic. J Clin 
Anesth. 2015; 27:97-104
Swinhoe CF, Groves ER. Patients’ knowledge of anaesthetic practice and 
role of anaesthetists. Anaesthesia. 1994;49:165-6. 

08AP10-3
Sugammadex vs. neostigmine for reversal of 
neuromuscular blockade: a Bayesian non-parametric 
model of simulation of meta-analysis based on the results 
of a systematic review 

Casans Francés R.1, Abad Gurumeta A.2, Ripollés Melchor J.3, Espinosa Á.4, 
Roberto Alcácer A.T.5, Calvo Vecino J.M.3, EAR Group
1Hospital Clínico Universitario ‚Lozano Blesa’, Dept of Anaesthesiology & 
Pain Medicine, Zaragoza, Spain, 2Hospital Universitario La Paz, Dept of 
Anaesthesiology & Intensive Care, Madrid, Spain, 3Hospital Universitario 
‚Infanta Leonor’, Dept of Anaesthesiology, Madrid, Spain, 4Örebro Universit y 
Hospital, Dept of Anaesthesiology, Órebro, Sweden, 5Hospital Clínico 
Universitario ‚Lozano Blesa’, Dept of Urology, Zaragoza, Spain

Background and Goal of Study: The usual frequentist models for meta-
analysis specify a normal distribution for the true ef fects, but, sometimes, the 
ef fect distribution is not normal due to be skewed or non-parametric, causing 
an increase in false positives. 
From this perspective, we decided to reevaluate the results of a recent meta-
analysis1 on the use of sugammadex versus neostigmine as reversor of neu-
romuscular blockade.
Materials and methods: The data for the construction of the model was ex-
tracted from the systematic review PROSPERO 2015:CRD420150167551, a 
meta-analysis of 17 trials of 1553 participants that studies the dif ferences in 
muscle weakness, adverse ef fects, nausea and vomiting following administra-
tion of sugammadex or neostigmine. For each outcome, the result of the stud-
ies was simulated 4000 times based on their original result and its standard 
error, applying a conditional Dirichlet model and modifying its accuracy (M) 
exponentially from 0.25 (very non-parametric) to 64 (very parametric), build-
ing 9 models. For each model, we calculate the value of log RR and the prob-
ability that the actual RR was less than 0. The plausibility of each model was 
assessed by calculating the Bayes factor.
Results and discussion: Results are described in Figure 1.

[Figure 1]

Results of parametric models were similar to original meta-analysis, but 
were worse in non-parametric models, not reaching 95% in adverse events. 
However, it confirmed the strength of the result about minor signs of muscular 
weakness.

[Figure 2]

Bayes factor showed non-parametric models were more plausible in all out-
comes.
Conclusion(s): Data from meta-analysis should be viewed with caution, be-
cause there it could be non-parametric data and it can produce false positives.
Reference: 
1: Abad-Gurumeta A et al. A systematic review of sugammadex vs 
neostigmine for reversal of neuromuscular blockade. Anaesthesia. 
2015;70:1441-52. 
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08AP10-4
Comparison of hypoxic test and breath-holing test in evaluation 
of peripheral chemoreflex sensitivity 

Trembach N., Zabolotskikh I.
Kuban State Medical Universit y, Dept of Anaesthesiology & Intensive Care, 
Krasnodar, Russian Federation

Background and Goal of Study: Increased sensitivity of peripheral chemo-
receptors (SPCR) reflects the degree of activation of the sympathetic ner-
vous system and the degree of changes in cardiorespiratory reflex regulation. 
These disorders can be a cause of hemodynamic instability and potential peri-
operative anesthetic complications. Thus, the evaluation of this parameter can 
be very useful in the assessment of the cardiorespiratory system. Nowadays, 
the primary method of evaluating the sensitivity of the peripheral chemoreflex 
is a hypoxic test. However, its technical complexity and the high incidence of 
hypoxia do not allow its use in routine practice. The goal of the study was to 
compare the breath-holding test with hypoxic test in the evaluation peripheral 
chemoreflex sensitivity.
Materials and methods: We conducted a prospective study in 21 healthy 
volunteers (12 men and 9 women), all of them were 22 years old, and body 
mass index was 25±2. The breath-holding test was performed by measuring 
of voluntary breath-holding duration (BHD) af ter a 2/3 of maximal inspiration. 
The end of breath-hold was determined by a palpation of contraction of the 
diaphragm. Af ter 15 minutes the hypoxic test was performed. During the test, 
several (up to 7) short (lasting 5-40 s) administrations of pure nitrogen into 
inspired air were performed to achieve falls in SpO2 with maximal desatura-
tion varying from 65 to 85 % (conditions of short hypoxemic hypoxia).The 
study was approved by the Internal Review Board of the Kuban State Medical 
University. 
Results and discussion: The mean transient hypoxic ventilatory response 
was 0.329±0.067 min-1×(%Sao2)-1, the mean breath-holding duration was 
46±21 sec. Both tests were reproducible with a mean coef ficient of variation 
of 22% and 19%, respectively. There was a strong inverse correlation between 
the results of the transient hypoxic and breath-holding tests when data were 
compared by linear regression analysis (r = 0.68, P = 0.03). There were no 
any adverse respiratory or hemodynamic ef fects during breath hold.
Conclusion(s): Breath-holding test may be useful and safe test of evaluating 
of peripheral chemoreflex sensitivity
Reference: 
Paleczny B., Niewiński P. Age-related reflex responses from peripheral and 
central chemoreceptors in healthy men Clin Auton Res. 2014; 24(6): 285-296.
Acknowledgements: The reported study was funded by RFBR, according to 
the research project No. 16-34-60147 mol_a_dk. 

08AP10-5
Identifying the position of the right atrium to align pressure 
transducer for CVP 

Sondergaard S., Avellan S.
Sahlgrenska Universit y Hospital, Dept of Anaesthesiology & Intensive Care, 
Gothenburg, Sweden

Background and Goal of Study: Central venous pressure (CVP) is important 
in perioperative cardiovascular monitoring and regulation. CVP is targeted for 
control of, e.g., hemorrhage, right ventricular and renal function. CVP contrib-
utes to mean systemic filling pressure, heart and volume ef ficiency. To obtain 
a valid measurement the pressure sensor must be at the height of the right 
atrium (RA). 
This study aimed at developing an electromagnetic (EM) 3D identification of 
the RA from external sensors in anatomical landmarks or internal sensor in a 
blinded lumen of the CV catheter (CVC) as an aid to the precise measurement 
of CVP. 
Materials and methods: Twenty patients post major surgery were examined 
in the recovery room. EM sensors were placed at landmarks (hidden under 
shir t), in the CVC and on pressure sensor. Members of staf f were asked to 
align pressure sensor to presumed height of RA by spirit level (SL). Patients 
were supine, tilted and rolled as dictated by nursing routines. Exact 3D coor-
dinates were recorded by a planar field type EM generator (Northern Digital 
Inc) and dedicated sof tware. Measurements totaled 239. Staf f estimate of RA 
position was compared to position indicated by external and internal sen-
sors and related to monitor displayed CVP by vector analysis as sensors were 
in two coordinate systems at an angle corresponding to elevation of head 
rest. Agreement of staf f and sensor RA positioning was assessed by Bland & 

Altman-plots and influence of tilt and roll on agreement by ANOVA. 
Results and discussion: Assessment of agreement between staf f and exter-
nal & internal sensors showed a bias of -0.76 & 1.17 mmHg. Corresponding 
limits of agreements (LOA) were 8.2;-8.6 & 11.8;-9.4 mmHg. The internal sen-
sor on average showed values 2 mmHg above external sensors. ANOVA re-
sulted in a p=0.065 for dif ferences between no roll vs any roll and p=0.37 
between tilt<>20°, see figure. There was no interaction between tilt and roll 
in creating dif ferences. 
Conclusion: CVP must be kept low and within narrow limits to be useful. LOA 
spanned 16.8-21.3 mmHg and thus would make the measurement useless in 
goal directing perioperative therapy. The EMG technique may aid in obtaining 
a more exact CVP with the sensor placed in the CVC and recognition of the 
anatomical relationship between SVC and RA. 
Acknowledgements: David Wilkes, Vygon, Ecouen, France is warmly ac-
knowledged for developing and providing the multilumen CVCs with one lu-
men blinded. 

08AP10-6
Perioperative anesthetic management of patients with Gaucher 
disease: a 10-year retrospective survey 

Ioscovich A.1, Kornievsky M.2, Ioscovich D.1, Elstein D.3, Zimran A.3

1Shaare Zedek Medical Center, Dept of Anaesthesiology, Jerusalem, Israel, 
2Shaare Zedek Medical Center Hebrew Universit y, Dept of Anaesthesiology, 
Jerusalem, Israel, 3Shaare Zedek Medical Center Hebrew Universit y, Gaucher 
Clinic, Jerusalem, Israel

Background and Goal of Study: Gaucher disease, a rare lysosomal storage 
disorder caused by an enzyme deficiency, results in hepatosplenomegaly and 
consequent cytopenia as well as lung and skeletal pathology is some cases 
and more rarely, neurological involvement. Enzyme replacement therapy is 
standard management for visceral signs in symptomatic patients. 
Methods and results: In the past decade (retrospective chart review) 86 sur-
geries in 59 patients were performed at our clinic, of which two patients had 
the neuronopathic form, not carrying a N370S mutation on at least one allele. 
Mean Severity Score Index was 11.7 points (range 0-27 when 30 is the worst 
possible score) indicative of moderate involvement. One third of the patients 
underwent orthopedic surgeries and one-eighth obstetric.
Discussion: In addition there were 20 invasive procedures (colonoscopies 
and gastroscopies) that did not require anesthesia. 50% f the surgeries em-
ployed general anesthesia with no complications noted. Similarly, various sur-
geries employing regional anesthesia (spinal, epidural and peripheral nerve 
block) were unevent ful. Because of concurrent anemia (12%) or thrombocy-
topenia (20%), 26% of patients received blood products during or af ter the 
surgery. Most cases only required standard monitoring but in 20%, monitor-
ing including inserting a peripheral arterial line for directs pressure measure-
ments and blood sampling. Tromboelastography (TEG) is an important part 
of the perioperative management of these patients secondary to potential 
hypocoagulation state.
Conclusion The good results we have seen are in great measure because of 
improvement in hematological parameters because of enzyme therapy. In pa-
tient with platelets >50,000/mm3 and normal TEG regional anesthesia is fea-
sible. No airway problems as a result of Gaucher diseases were recognizing.
References: 
Hip arthroplasty in patients with Gaucher disease. Lebel E et al. Blood Cells 
Mol Dis. 2011 Jan 15;46(1):60-5.
Thromboelastography as a Surrogate Marker of Perisurgical Hemostasis in 
Gaucher Disease. Ioscovich A et al. Clin Appl Thromb Hemost. 2015 Mar 27 

08AP10-7
Effectiveness and complications in the use of ultrasound 
guidance for vascular cannulation among 3rd year residents 

Armocida B., van Gestel R.H., Wietasch J.K.G., Scheeren T.W.L., 
Modestini M.
Universitair Medisch Centrum Groningen, Dept of Anaesthesiology, 
Groningen, Netherlands

Background: In the literature there is controversy regarding the ef fectiveness 
of ultrasound guidance during peri-operative vascular cannulation1. We ob-
served among third year anesthesiology residents if the use of an ultrasound 
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(US) guided technique for arterial and jugular venous catheterization leads 
to faster insertion times, higher success rates and fewer complications com-
pared to the blind palpation or landmark technique. 
Methods: With approval of local medical ethic commit tee we observed the 
insertion by third year residents of the radial artery catheter and central ve-
nous catheter (CVC) in patients undergoing cardiac surgery. The residents 
were free to choose the cannulation technique. The study endpoints were the 
success rate considered as numbers of at tempts (each at tempt being defined 
as a new skin puncture), time required for insertion and the immediate com-
plications (ischemia, bleeding, hematoma, pneumothorax and vasospasm). 
Results: A total of 34 patients and six residents were included in the study. 
The arterial catheterization was successful on the first at tempt in 9/11 patients 
in the US guided group and in 21/23 patients in the palpation group. The 
mean insertion time was 2.6 vs. 2.1 min, respectively. Two complications oc-
curred with the palpation technique, 1 with the US guided one. The CVC was 
inserted on the first at tempt in 16/16 patients in the US group and in 12/18 
patients in the landmark group. Overall, 6 complications (3 arterial punctures 
and 3 local hematomas) occurred in the landmark technique group (80%), 
while no complication occurred when US was used (p<0.05). 

 Landmark technique (n=18) US guided (n=16)

Sex male/female 13/5 11/5

Age (yr) 62,9 ± 14 65,4 ± 15,4

Height (cm) 177,4 ± 6,8 175,8 ± 8,4

Weight (kg) 79,9 ± 11,4 80,1 ± 17,5

 Palpation technique (n=23) US guided (n=11)

Sex male/female 19/4 5/6

Age (yr) 65,4 ± 15,1 61,7 ± 14,6

Height (cm) 177,1 ± 8,7 174,3 ± 4,9

Weight (kg) 81 ± 14,4 80,7 ± 13,1

[Patient’s characteristics]
Conclusion: For radial arterial catheterization the use of US did not improve 
clinical practice compared to blind palpation among 3rd year anaesthesia 
residents. On the contrary for central venous access US was associated with 
reduced complications and increased success rate compared to blind palpa-
tion or landmark technique. 
Reference: 
1. Wan-Jie Gu, et al. Critical care 2014;18:R93

08AP10-8
Evaluation of the efficacy of dexmedetomidine for prevention 
of catheter related bladder discomfort in early postoperative 
period 

Singh T.K., Sahu S., Agarwal A.
Sanjay Gandhi Postgraduate Institute of Medical Sciences, Dept of 
Anaesthesiology, Lucknow, India

Background and Goal of Study: Catheter Related Bladder Discomfort 
(CRBD) has started to gain recognition as a problem in early postoperative 
care unit (PACU) which causes significant distress to the patient.It’s incidence 
is said to be 58%.Dexmedetomidine has also shown anti muscarinic activity 
(M3 receptor) in animal studies.14 Hence the potential of Dexmedetomidine to 
reduce bladder contractility via M3 muscarinic receptor antagonism and α-2 
receptor agonism, apart from its concomitant therapeutic benefits, like seda-
tion and sympatholysis, in a postoperative set up.
Materials and methods: This is a prospective, randomized, double-blind, 
placebo controlled trial.Total 110 voluntary kidney donors were enrolled for 
the study, out of which 100 patients completed the study. The study therefore 
consisted of 100 consecutive adults (18-60 yr) of ASA physical status I and II 
patients of either sex, planned for laparoscopic donor nephrectomy.
The Control Group: received 20 ml normal saline IV infusion over 15 min and 
the study (Dexmedetomidine ) Group: received dexmedetomidine 1 mcg/kg 
made in 20 ml NS as iv infusion over 15 min. 
Main outcome measures: The incidence and severity of CRBD was recorded 
as primary endpoint for both groups at dif ferent time intervals.
Results and discussion: The incidence of CRBD on arrival at PACU was 18% 
in Dexmedetomidine group compared to 42% in control group (P<0.05). The 
incidence of CRBD was reduced in Dexmedetomidine group in at 0, 2 and 4 
hr (P<0.05). The severity of CRBD was reduced in Dexmedetomidine group 
in at 0, 2, 4 and 12 hr (P<0.05).

Conclusion(s): Dexmedetomidine 1mcg per kg administered intravenously to 
patients 30 minutes before extubation reduces the incidence and severity of 
CRBD in early postoperative set tings with no adverse ef fects.
References: 
1. Agarwal A, Raza M, Singhal V, Sanjay Dhiraj, Rakash Kapoor, Aneesh 
Srivastava et al. The ef ficacy of tolterodine for prevention of catheter related 
bladder discomfort: a prospective, randomized, placebo-controlled, double 
blind study. Anesth Analg. 2005; 101: 1065-1067. 
2. Tauzin-Fin P, Stecken L, Sztark F. Catheter-related bladder discomfort in 
post-anaesthesia care unit. Ann Fr Anesth Reanim. 2012; 31: 605-608.
3. Binhas M, Motamed C, Hawajri N, Yiou R, Marty J. Predictors of catheter-
related bladder discomfort in the post-anaesthesia care unit. Ann Fr Anesth 
Reanim. 2011; 30: 122-125. 

08AP10-10
Is isolated angioedema in the perioperative setting a symptom 
of allergy? A retrospective single-centre study 

Melchiors B.L.B., Krøigaard M., Mosbech H., Garvey L.H.
Copenhagen Universit y Hospital Gentof te, Danish Anaesthesia Allergy 
Centre, Allergy Clinic, Hellerup, Denmark

Background: Angioedema is a potentially life-threatening condition in the 
perioperative set ting. Causes of angioedema are numerous and the patho-
physiology not fully understood. Angioedema presenting with urticaria or 
other allergy symptoms may be IgE mediated, but the role of allergy in angio-
edema presenting as the only symptom is unknown.
The Danish Anaesthesia Allergy Centre (DAAC) is the national reference cen-
tre for investigation of perioperative allergy. Patients are systematically investi-
gated for all drugs and substances they were exposed to prior to the reaction 
using skin tests, specific IgE tests and provocation tests. A relevant clinical 
reaction is confirmed as allergy by a positive provocation test or two other 
positive test results.
The aim of this study was to examine whether allergy could be identified in pa-
tients referred to DAAC with angioedema as the only symptom of suspected 
perioperative allergy.
Methods: A retrospective review of the DAAC database included 421 patients 
(58% women, median age 56) investigated for suspected perioperative al-
lergy in the period 2004-2015. Symptoms i.e. other skin symptoms urticaria/
unclassified rash or flushing/itch; respiratory and circulatory symptoms were 
correlated to the result of allergy investigation in patients presenting with an-
gioedema.
Results: In total 132 of 421 (31%) reacted with angioedema (70% females). Of 
these 113 (86%) had one or more additional symptoms suggestive of allergy 
e.g. skin (urticaria/unclassified rash), respiratory or circulatory symptoms. In 
this group allergy was confirmed in 44 (39%) and this was comparable to 
the proportion of confirmed allergy in the total cohort 158 of 421 (38%). The 
remaining 19 (14%) patients presented with angioedema with no other allergy 
symptoms or only minor transient skin symptoms (flushing/itch). Of these, 
only two had allergy confirmed on investigation: one had elevated tryptase at 
the time of reaction and the other was on antidepressants, which potentially 
inhibit allergic skin symptoms due to an antihistamine ef fect. In four of the 19 
patients (21%) concomitant ACE inhibitor treatment could explain the reac-
tions and none of these had allergy. 
Conclusion: Angioedema presenting as the only symptom in the periopera-
tive set ting, with normal serum tryptase at the time of reaction in patients not 
on medication that inhibits skin symptoms, is unlikely to be due to allergy. ACE 
inhibitors may cause non-allergic angioedema in the perioperative set ting. 

08AP10-11
The effects of irrigation solution temperature in transurethral 
surgeries 

Aksu C., Özdamar D., Toker K., Solak M.
Kocaeli Universit y, Dept of Anaesthesiology & Intensive Care, Kocaeli, Turkey

Background and Goal of Study: The aim of this study was to determine 
the ef fects of the temperature of irrigation fluid on core body temperature in 
patients undergoing transurethral resection (TUR) in urology. 
Materials and methods: Af ter the approval of the local ethical commit tee 
(KOU KAEK 2013/26) and writ ten consent of patients, 70 patients between the 
age of 50-85 with an ASA score I to III, which were scheduled for TUR surgery, 
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were enrolled in this prospective randomized study. Patients were randomized 
and assigned to one of two groups. 
Group I consisted of 35 patients who received room temperature irrigation 
fluid during surgery; 
Group II consisted of 35 patients whose procedure was performed with 
warmed irrigation fluid. The core body temperature was determined with the 
use of an infrared tympanic thermometer and was expressed as the change 
from baseline. Additional information including demographical data, amount 
of irrigation and intravenous (iv) fluids used, length of operation, hemodynam-
ic parameters during the intra-peri-postoperative period and patient satisfac-
tion scores for thermal comfort were recorded. 
Results and discussion: There were no statistically significant dif ferences 
between groups for demographical data, amount of irrigation and of iv fluids 
used, length of operation and hemodynamic parameters. The temperature 
drops at the 90th minute (p=0,001) and at the end of the operation (p=0,008) 
were lower in Group II, which were statistically significant. Patient thermal 
comfort scores were significantly higher in Group II (p=0,018). 
Conclusion(s): We concluded that the use of warm irrigation fluids during 
TUR reduces the degree of temperature drop, which helps to prevent hypo-
thermia. 

08AP11-1
The effects of A118G gene mutation on the fentanyl dose 
needed for postoperative analgesia in the patients undergoing 
gynecological malignant tumor surgery 

Kikuchi M.1, Inomata S.2, Ishigaki M.1, Nakamura T.3, Tanaka M.2

1Tsukuba Universit y Hospital, Dept of Anaesthesiology, Tsukuba, Japan, 
2Universit y of Tsukuba, Depar tment of Anesthesiology, Division of Clinical 
Medicine, Facult y of Medicine, Tsukuba, Japan, 3Universit y of Tsukuba, 
Depar tment of Legal Medicine, Facult y of Medicine, Tsukuba, Japan

Background and Goal of Study: The opioids are very useful drug for the 
purpose of perioperative analgesia, but there are highly individual dif ferences 
in their ef fects. One of the reasons why such individual dif ferences appears is 
the polymorphism of the opioid receptor µ1 (OPRM1) called A118G. The wild 
type of this SNP is A, but there is a thing mutating in G. This variation has been 
reported in the Westerners at a prevalence of only 10%, but it is recognized to 
approximately 50% of Asians with an especially high prevalence in Japanese 
individuals. 
In a prior study that was carried out in Europe and the United States, no accu-
rate comparison among the three groups (AA, AG, and GG) was performed. 
In Asia, there was no report on the prevalence of this variation in individu-
als with malignant tumors or undergoing highly invasive surgery. Therefore, 
we divided Japanese subjects who underwent malignant tumor surgery into 
three groups according to their genotype, and compared the amount of fen-
tanyl needed for postoperative analgesia.
Materials and methods: Forty-five women, aged 20-80 yrs, of ASA I~III, 
and who were scheduled to undergo gynecological malignant tumor surgery 
under general anesthesia were enrolled. Af ter the approval of the Ethical 
Review Board, writ ten informed consent was obtained from the patients. For 
postoperative analgesia, bilateral transversus abdominis plane blocks were 
performed preoperatively, and patient-controlled analgesia using intravenous 
fentanyl was provided. Af ter surgery, saliva of patients was collected from the 
patients, and the genotype was analyzed by PCR. Patients were divided into 
three groups by genotype: AA group, AG group, and GG group.
Results and discussion: There were no significant dif ferences in background 
and in the frequency of post-operative nausea and vomiting as a side ef fect 
among the three groups. The total fentanyl doses (mean±SD) on the third 
day were 1,896±832 µg in the AA group, 2,572±974 µg in the AG group, and 
3,167±1366 µg in the GG group. There was a significant dif ference between 
the AA group and the GG group (p<0.05). Individual fentanyl requirements 
were varied in the AG group.
Conclusion(s): There is a significant dif ference in the amount of fentanyl 
needed for post-operative analgesia following malignant tumor surgery in 
based on the type of A118G gene mutation. The causes of individual dif fer-
ences within the same gene type should be elucidated in a future study. 

08AP11-2
Continuous transverse abdominis plane block vs thoracic 
epidural anesthesia in patienrs undergoing to radical 
cystectomy in a enhanced recovery af ter surgery program: 
a retrospective cohort study 

Casans Francés R.1, Ferrer Ferrer M.L.1, Pérez Pascual L.I.1, 
García Lecina A.C.1, Roberto Alcácer A.T.2, Guillén Antón J.1, 
Grupo Español de Rehabilitación Multimodal (GERM / ERAS Spain)
1Hospital Clínico Universitario ‚Lozano Blesa’, Dept of Anaesthesiology & Pain 
Medicine, Zaragoza, Spain, 2Hospital Clínico Universitario ‚Lozano Blesa’, 
Dept of Urology, Zaragoza, Spain

Background and Goal of Study: TAP block has been described as an alter-
native to thoracic epidural for abdominal surgery. The objective of our study is 
to compare the results of both techniques in an ERAS environment of a major 
abdominal surgery, as radical cystectomy. 
Materials and methods: Retrospective analysis of patients undergoing ERAS 
radical cystectomy by open approach since June 2011 until December 2014. 
A continuous TAP Block (Bolus: Levobupivacaíne 0.25% 10 ml and Perfusion: 
Levobupivacaíne 0.1% - 8 ml/H by side) was implemented in those patients 
where the anesthesiologist was not able to implement a thoracic epidural 
catheter (3 at tempts in dif ferent spaces or 20 minutes). Patients underwent 
general anesthesia under desflurane, remifentanil and rocuronium. Patients 
were monitored by an arterial line and a transesophageal doppler in order to 
maintain MAP <70 mmHg and maximize stroke volume using norepinephrine 
and fluid challenges. 
Morbidity, mortality, readmission, reintervention, length of stay, need of na-
sogastric tube, parenteral nutritions, infunded fluids, noradrenaline, hemo-
dynamic variables and analgesia quality were compared between groups. 
Discrete variables were assessed by Fisher’s test and continuous ones by 
Wilcoxon’s test. Trends were asessed by ANOVA test for non-parametric data.
Results and discussion: No dif ferences in VAS score were found between 
groups. Increased complications and hospital stay was detected in TAP 
group, but not statistically significant. TAP group needed significative more 
use of nasogastric tube during postoperative period.

[Figure 1: Discrete, continuous and VAS results]
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Although both groups had similar needs of intraoperative drugs and fluids, 
epidural group had better cardiac performance. 

[Figure 2: Noradrenaline, fluidtherapy & SVI trends]

Conclusion(s): Thoracic epidural provides better cardiovascular perfor-
mance against TAP and may improve postoperative outcomes in ERAS en-
vironment. 

08AP11-3
The analgesic effect of nefopam with fentanyl at the end of 
laparoscopic cholecystectomy 

Lee J.H.
Wonkwang Universit y, Dept of Anaesthesiology & Pain Medicine, Iksan, 
Korea, Republic of

Background and Goal of Study: Nefopam is a centrally acting analgesic that 
is used to control pain. The aim of this study was to find an appropriate dose of 
nefopam that demonstrates an analgesic ef fect when administered in continu-
ous infusion with fentanyl at the end of laparoscopic cholecystectomy.
Materials and methods: Ninety patients scheduled for laparoscopic chole-
cystectomy were randomly assigned to receive analgesia with fentanyl alone 
(50 µg, Group 1, n = 30), or with fentanyl in combination with nefopam 20 
mg (Group 2, n = 30) or in combination with nefopam 40 mg (Group 3, n = 
30) at the end of surgery. Pain and side ef fects were evaluated at 10 minutes, 
30 minutes, 1 hour, 2 hours, 6 hours, and 12 hours af ter arrival in the post-
anesthesia care unit (PACU).
Results and discussion: Pain was statistically significantly lower in Groups 2 
and 3 than in Group 1 at 10 minutes, 2 hours, and 6 hours af ter arrival in the 
PACU. Nausea was statistically significantly lower in Group 2 than in Groups 
1 and 3 at 10 minutes af ter arrival in the PACU. shivering was statistically sig-
nificantly lower in Groups 2 and 3 than in Group 1 at 10 minutes af ter arrival 
in the PACU.
Conclusion(s): Nefopam is a drug that can be safely used as an analgesic 
af ter surgery, and its side ef fects can be reduced when fentanyl 50 µg is 
injected with nefopam 20 mg. 
References: 
1. Saghaei E, Moini Zanjani T, Sabetkasaei M, Naseri K. Enhancement of 
antinociception by co-administrations of nefopam, morphine, and nimesulide 
in a rat model of neuropathic pain. Korean J Pain 2012; 25: 7-15.

2. Laboureyras E, Chateauraynaud J, Richebé P, Simonnet G. Long-term 
pain vulnerability af ter surgery in rats: prevention by nefopam, an analgesic 
with antihyperalgesic properties. Anesth Analg 2009; 109: 623-31.
3. Taniguchi Y, Ali SZ, Kimberger O, Zmoos S, Lauber R, Markstaller M, et al. 
The ef fects of nefopam on the gain and maximum intensity of shivering in 
healthy volunteers. Anesth Analg 2010; 111: 409-14.
4. Alfonsi P, Adam F, Passard A, Guignard B, Sessler DI, Chauvin M. 
Nefopam, a nonsedative benzoxazocine analgesic, selectively reduces the 
shivering threshold in unanesthetized subjects. Anesthesiology 2004; 100: 
37-43.
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Reduction of chronic post-surgical pain with ketamine 
(ROCKet) pilot trial 

Peyton P.1, Wu C.2, Jacobson T.3, Hogg M.4, Zia F.5, Leslie K.4

1Austin Health, Dept of Anaesthesia, Melbourne, Australia, 2Austin Health, 
Dept of Anaesthesia, Heidelberg, Australia, 3Universit y of Melbourne, Clinical 
School - Austin Health Medical Education, Heidelberg, Australia, 4Melbourne 
Health, Dept of Anaesthesia, Melbourne, Australia, 5Ballarat Health Services, 
Dept of Anaesthesia, Ballarat, Australia

Background: Persistent post-surgical pain (PPSP) is very common, occur-
ring in 12% patients af ter major surgery.[1] Ketamine is a non-selective po-
tent NMDA antagonist commonly used as a second or third line agent for 
refractory acute postoperative pain. However, its ef fect on the development of 
PPSP remains uncertain. A recent Cochrane Review concluded that ketamine 
was the only agent with evidence of a potential benefit in preventing PPSP.[2] 
We conducted a pilot study for a large Phase 3/4 multicentre randomized trial.
Materials and methods: With local ethics approval, 80 adult patients at 3 
public hospitals were randomized to receive a double-blind infusion of either 
ketamine (0.5 mg/kg pre-incision, followed by 0.25 intra- & 0.1 mg/kg/hr post-
operative for 24 hours), or placebo. Inclusion criteria were elective abdominal 
or thoracic surgery involving an incision of at least 8 cm (including thoracos-
copy, breast surgery & inguinal herniorrhaphy). Exclusions included age > 
85, history of illicit drug use and pre-existing chronic pain. The primary end-
point was the incidence of new persistent wound pain at 4-6 months, using a 
telephone follow-up design involving validated questionnaires (m-BPI, EQ-50, 
NPQ, WHODAS, Kessler K-10) [1]. Secondary endpoints included pain sever-
ity, depression & quality of life assessment, opioid consumption, side ef fects 
and safety data. 
Results and discussion: 13 out of 75 (17.3%) surviving patients reported 
the presence of PPSP at 4-6 months (5/36 in control arm, 8/39 in treatment 
arm, RR = 1.48, p = 0.45 on X2 test). Compared with previous large studies 
[1], median VAS scores for average pain in the previous 24 hours were low 
(median VAS [IQR] = 10 [0 to 10]//100). However, 2 patients in each group 
reported their worst pain in previous 24 hours at VAS ≥ 3/10 at 4-6 months. 
On logistic regression, PPSP presence strongly predicted depression (K-10 
score median 16 vs 11, p = 0.001) and disability (WHODAS score median 5.5 
vs 1.0, p = 0.012). 
Conclusion: The trial protocol was successfully piloted and a large random-
ized double-blind trial is practical. Power analysis estimates that 4,000 patients 
would be required to demonstrate a 25 % reduction in incidence of PPSP.
References: 
1. Chan M, et al. Pain. 2011;152(11):2514-20; 
2. Chaparro et al. Cochrane Database of Systematic Reviews 2013, 7: 
CD008307 
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08AP11-5
Comparison between ketamine and tramadol for pain 
management af ter major upper abdominal surgery 

Matsota P., Koukopoulou I., Kalimeris K., Kyt tari A., Drachtidi K., 
Kostopanagiotou G.
Universit y Hospital At tikon, Dept of Anaesthesiology, Athens, Greece

Background and Goal of Study: Patient Controlled Analgesia (PCA) with in-
travenous morphine is commonly used to provide analgesia af ter major upper 
abdominal surgery. However, in this case intravenous morphine is not always 
suf ficient as a monotherapy strategy. In this study we aimed to compare the 
ef ficacy of ketamine versus tramadol in the control of postoperative pain in 
patients receiving PCA morphine af ter major upper abdominal surgeries. 
Materials and methods: In this single blind, prospective, randomized con-
trolled trial, 42 adults patients, undergoing elective major upper abdominal 
surgery under general anaesthesia were included. Patients were allocated to 
receive either ketamine (load dose of 0.5 mg/kg followed by a continuous 
infusion of 0.12 mgkg¯¹h¯¹ up to 48 postoperative hours) (Ketamine group, 
n=21) or tramadol (load dose of 1 mg/kg followed by a continuous infusion 
of 0.2 mgkg¯¹h¯¹ up to 48 postoperative hours) (Tramadol group, n=21) in 
addition to their standard postoperative analgesia which consisted of PCA-
morphine. Postoperative data collection included morphine consumption, 
VAS scores at rest and mobilization and side ef fects during the first 48 post-
operative hours af ter the set of the morphine pump. 
Results and discussion: There were no significant dif ferences in patient 
demographic and intraoperative data among the two groups. Morphine 
consumption measured at 48 hours postoperatively revealed a significant 
dif ference between the two groups. Tramadol group had significantly less 
total morphine consumption during the first 48 postoperative hours [28.905 
(16.504)mg vs 54.524, (20.846) mg, (p<0.001)] and presented significantly 
lower VAS scores at rest and mobilization (p<0.05) than ketamine group. No 
statistical dif ference was recorded between the two groups (p>0.05) regard-
ing postoperative cough, sedation, hallucinations, pruritus, urine retention, 
postoperative nausea and vomit. However, patients in ketamine group re-
ported dry mouth more frequently than patients in tramadol group (p=0.032). 
Conclusion(s): Postoperative administration of tramadol was superior to ket-
amine because significantly reduced opioid consumption and pain scores in 
patients receiving PCA morphine af ter major upper abdominal surgery. 

08AP11-7
Lower opioid consumption af ter total knee replacement 
by computer controlled cooling 

Amann B.J.1, Ahrer J.1, Halb L.1, Glehr M.2, Rumpold-Seitlinger G.1, 
Bornemann-Cimenti H.1

1Medical Universit y Graz, Dept of Anaesthesiology & Intensive Care, Graz, 
Austria, 2Medical Universit y Graz, Dept of Or thopedic Surgery, Graz, Austria

Background and Goal of Study: Pre- and postoperative cryotherapy (PCT) 
af ter total knee replacement (TKR) is a well-established approach in pain 
management. Physiological cooling induces a vasoconstriction, thus prevent-
ing from oedema and inflammation and reduces pain perception, resulting in 
analgesia. 
Currently two dif ferent methods are used: the classic cooling pads and the re-
cently invented computer controlled cooling system (CCS). CCS controls tem-
perature continuously and is associated with a lower rate of side ef fects. So 
far there is no clear evidence of the ef fectivity between dif ferent techniques of 
PCT on the postoperative pain in TKR due to a lack of well-performed clinical 
trials. In 2012 Rashkovska found a reduction of the opioid consumption as well 
as the postoperative pain of patients receiving a CCS. 
However, methodical haziness of this study impedes a clear conclusion and 
therefore the clinical evidence is challenged1. Hence we initiated our study 
to investigate the postoperative opioid consumption and elucidate possible 
benefits of CCS.
Materials and methods: In this monocentric double blind randomized con-
trolled trial patients undergoing a TKR were randomized into a CCS group and 
a control group treated with conventional cooling bags and ice water. Pain in 
rest and movement was measured by using the visual analogue scale (VAS). 
The cumulative morphine consumption was quantified via the readout of the 
patient controlled analgesia (PCA). 
Results and discussion: In our study 51 patients were enrolled. Age, height 
and weight were comparable in the CCS and control group. While there was 

no dif ference between both groups in the pain in rest (p=0.36) and in move-
ment (p=0.21) by evaluating the VAS, CCS group showed a significant lower 
cumulative hydromorphone consumption (p=0.04). 
Conclusion(s): This study shows that CCS lowers postoperative opioid con-
sumption and therefore indicates a better pain management of patients with 
TKR. These beneficial ef fects could improve the recovery process and fur-
thermore accelerate mobilization af ter the operation. 
Reference: 
1. Rashkovska, Aleksandra, et al. “Knee temperatures measured in vivo af ter 
arthroscopic ACL reconstruction followed by cryotherapy with gel-packs or 
computer controlled heat extraction.” Knee Surgery, Spor ts Traumatology, 
Ar throscopy 22.9 (2014): 2048-2056. 

08AP11-8
Post-operative stepping and post-operative pain following 
abdominal surgery 

Berkenstadt Y.1, Nevler A.2, Nevo Y.2, Berkenstadt H.3

1Ono Academic College, Physical Therapy, Kiryat Ono, Israel, 2Chaim Sheba 
Medical Center, Dept of Surgery, Ramat Gan, Israel, 3Chaim Sheba Medical 
Center, Dept of Anaesthesiology & Intensive Care, Ramat Gan, Israel

Background and Goal of Study: The assessment of postoperative recovery 
has developed from a single measurement at a single point in time to mea-
surements of multiple variables at multiple time points. Recent assessment 
tools aim to target the right patients at the right time by detecting specific 
deficits in their recovery trajectories. (1) The aim of the present study was to 
retrospectively analyze the correlation between two parameters for postop-
erative recovery - the objective parameter of number of steps performed by 
patients undergoing major abdominal surgery and the subjective parameter 
of reported pain. 
Materials and methods: Data from 59 patients, ages 57±15 years’ old, un-
dergoing abdominal surgery were retrospectively analyzed. The number of 
steps performed in POD1, POD2 and POD3 was measured using a pedom-
eter (TractivityTM). Pain scores were retrieved from the patients nursing charts. 
The highest value in each one of the nurses’ 8 hours shif ts was used for fur-
ther analysis. 
Results and discussion: ASA physical status was 1 in 4 patients, 2 in 29 
patients and 3 in 26 patients. The number of patients reported no pain or mild 
pain (pain scores 0-3) was 27 (46%), 42 (71%), 44 (74%) in POD1, POD2 and 
POD 3, respectively. The number of steps performed was 896±1,302 (n=59), 
3,153±3,673 (n=59) and 2,936±2,484 (n=46), in POD1, POD2 and POD 3, 
respectively. In both parameters dif ferences were between POD2 and POD1 
(p<0.001) but not between POD3 and POD2. In POD1 patients with no pain or 
mild pain stepped 1,164±1,458 steps while patients with moderate or severe 
pain stepped 386±760 steps (p=0.017), in POD2 values were 3,487±3,775 
vs. 1,736±1,874 (p=0.02), and in POD3 2,626±3,312 steps vs. 3,012±3,247 
steps (p=0.71). The data suggests that while in POD1 and POD2 the objective 
parameter of number of steps performed by patients may be related to the 
magnitude of reported pain, in POD3 these two parameters may represent 
dif ferent aspects of patients’ recovery. 
Conclusions: According to this preliminary study, patients undergoing major 
abdominal surgery with no pain or mild pain stepped more then patients with 
moderate or severe pain in POD1 and POD2 but not in PD3. The use of these 
parameters for the assessment of post-operative recovery should be further 
assessed. 
Reference: 
Bowyer AJ, Royse CF. Anaesthesia 2016 Jan; 71 Supp; 1:72-2. 
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08AP11-9
Pre-operative fibrinogen levels are predictive of blood loss 
in total hip replacement surgery 

Pedrosa F., M. Costa F., Resende A.
Centro Hospitalar de Lisboa Nor te, Dept of Anaesthesiology, Lisbon, Por tugal

Background: Fibrinogen is considered an essential part of the clot ting cas-
cade, crucial for the formation of the fibrin polymer. Studies have shown that 
low levels of fibrinogen are associated with increased blood loss and packed-
red blood cells (PRBC) units transfused during surgery. Improving pre-opera-
tive fibrinogen levels could potentially reduce blood loss and the consumption 
of hemoderivatives. In this study, it was analyzed whether pre-operative levels 
of fibrinogen could predict peri-operative blood loss and PRBC transfusion in 
total hip replacement surgery (THR).
Materials and methods: A retrospective analysis of hemotherapeutic practice 
in elective THR performed at our hospital was conducted. Due to lack of data 
only 82 out of a total of 168 patients were included. Pre-operative fibrinogen 
and hemoglobin (Hb) levels were correlated with the post-operative hemoglo-
bin in the first 48 hours, the hemoglobin fall (pre-operative hemoglobin minus 
lowest hemoglobin) and the number of PRBC units transfused. The study also 
includes characterization of the study population.
Results and discussion: Mean age of the patients in this study was 64±13 
years-old, with 44,6% females; 8,4% were ASA 1, 67,5% were ASA 2 and 
22,9% were ASA 3. Half the cases underwent surgery with neuroaxial tech-
niques. None of the patients had known coagulopathy or thrombocytope-
nia. Fibrinogen levels were categorized in the following groups: <200 mg/
dL (3,6%), 200-300 mg/dL (37,3%), 300-400 mg/dL (49,4%) and >400 mg/
dL (8,4%). The mean Hb fall was 3,74±1,68 g/dL with 50% of the patients 
needing transfusion with an average of 1,8±1,9 units of PRBC. The statisti-
cal analysis was performed using SPSS Statistics 21.0. A positive correlation 
was found between fibrinogen levels <300 mg/dL and the hemoglobin fall 
(p=0,022), applying Mann-Whitney test. Also according to these results, older 
patients (> 65 years-old) (p=0,05) and a higher ASA classification (p=0,002) 
were associated with lower pre-operative fibrinogen levels.
Conclusion: In THR surgery, a higher fibrinogen threshold might be adequate 
to reduce peri-operative blood loss. Also older patients or patients with higher 
ASA physical status classification might be at risk of having lower fibrinogen. 
Therefore, routine pre-operative dosing of fibrinogen in these patients might 
be valuable. Implementation of protocols regarding pre-operative blood man-
agement can improve outcomes by reducing both blood loss and the need 
of transfusion. 

08AP11-10
Age influences perioperative temperature variation. 
Myth or fact? - A prospective audit 

Gomes M.J., Silva J., Mateus C., Miguel D., Cavaleiro C., Machado H.
Centro Hospitalar do Por to, Dept of Anaesthesiology, Por to, Por tugal

Background and Goal of Study: Advanced age has been recognized as a 
risk factor for perioperative heat loss. Thermoregulatory responses are de-
creased mostly due to altered regulation of peripheral blood flow in the set ting 
of reduced microcirculation. The aim of this study was to evaluate the relation 
between age and perioperative temperature variation (TV).
Materials and methods: Af ter Hospital Ethics Commit tee approval, a pro-
spective audit was conducted including 200 patients submit ted to minor 
surgical procedures (laparoscopic cholecystectomy, endoscopic urologic 
procedures, thyroidectomy, hernioplasty and minor proctologic surgery) at 
a tertiary hospital, between March to July of 2015. Gender, age, American 
Society of Anaesthesia Physical Status (ASA), Body Mass Index (BMI), type 
of anaesthesia, surgery duration, use of active warming and hospital length 
stay were collected. Tympanic temperature was monitored using a Grado® 
thermometer (RM205V model), on five moments: Operating Room arrival 
(T1), af ter anaesthetic induction (T2), end of surgery (T3), Post Anaesthesia 
Care Unit arrival (PACU) (T4) and at PACU discharge (T5). ΔT3-T2, ΔT5-T1 
and ΔT5-T4 were calculated. Results - Number, percentage, mean ± standard 
deviation (SD), and median. Spearman correlation test was used (p<0,05) 
(SPSS® v.22).
Results and discussion: 200 patients included (55% female); age between 
19 and 92 years old (median 61). ASA 1: 8%; 2: 69%; 3: 23%; 4: 1%. Mean 
BMI was 27,12 ± 4,23 Kg/m2. 85% were submit ted to general anaesthesia 
(GA), surgery mean duration was 55 ± 32 minutes. 25% (n=50) were actively 

warmed during surgery. Mean hospital length stay 3,35 ± 3,28 days. 
T1: 36,24 ± 0,51 ºC; T2: 36,01 ± 0,6 ºC; T3: 35,5 ± 0,68 ºC; T4: 35,33 ± 
0,65ºC; T5: 35,65 ± 0,56 ºC. ΔT3-T2: -0,74 ± 0,56ºC, ΔT5-T1: -0,58 ± 0,51ºC 
and ΔT5-T4: 0,33 ± 0,43ºC. 
ΔT3-T2 was statistically related with age (r=-0,21; p=0,002). ΔT5-T1 and 
ΔT5-T4 were not related with age (p=0,07 and p=0,54 respectively).
Conclusion(s): We observed that heat loss was more pronounced during the 
surgery procedure (T3-T2) in this prospective audit study. Looking our study 
results it seems that TV is negatively related with age during the surgery pro-
cedure (T3-T2). The implementation of strategies to avoid heat loss is critical. 

08AP11-11
Predictors of bleeding in radical prostatectomies 

Rodrigues C.1, Tavares-Ferreira C.2, Adrego T.3, Mendes de Abreu J.4, 
Bento M.2, Vieira H.2

1Coimbra Universit y Hospital, Dept of Anaesthesiology, Coimbra, Por tugal, 
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Coimbra, Por tugal, 3ACES Baixo Mondego, USP, Coimbra, Por tugal, 
4Coimbra Hospital and Universitary Center, Dept of Stomatology, Coimbra, 
Por tugal

Background and Goal of Study: Surgical resection remains a critical compo-
nent of optimal treatment for many solid tumors. Radical prostatectomy (RP) is 
an ef fective curative treatment for higher grade and advanced stage disease.1
During RP, patients lose large amounts of blood and may therefore require 
blood transfusions.2
The aim of this study is to analyze possible predictors of bleeding in RP.
Materials and methods: Retrospective analysis of patients undergoing open 
RP in a central hospital during 2014. The variables analyzed were: age, co-
morbidities, ASA (American Society of Anesthesiology) classification, preop-
erative analytical values, the size of the prostate, Gleason score, surgical time 
and intraoperative blood loss. Statistical analysis are performed using SPSS 
Statistics® 23, percentages were used for categorical variables; average with 
standard deviation (SD) or median with quartiles for nominal variables, de-
pending on the normality tests. The Kruskal-Wallis, Mann-Whitney U tests and 
Spearman’s correlation were performed according to the characteristics of 
the variables and considered statistically significant a p-value <0.05.
Results and discussion: In total 114 open RP were performed. Patients had 
a mean age of 64.7 years (SD 6.7). With respect to age (p=0.287), comorbidi-
ties and ASA classification (p=0.255), there was no statistically significant dif-
ference with the intra-operative blood loss. Between intra-operative bleeding 
and hemoglobin (p=0.365), creatinine (p=0.172) and preoperative prostate-
specific antigen (p=0.057) there were no statistically significant dif ferences. 
The preoperative International Normalized Ratio (INR) was related in a statis-
tically significant way with the intra-operative bleeding (p=0.001). Between 
Gleason score and blood loss there were no statistically significant dif ferenc-
es (p=0.493). Intraoperative blood loss was related significantly with the size 
of the prostate (p=0.020) and the duration of surgery (p=0.007).
The introduction of laparoscopic techniques may result in smaller wound, less 
bleeding, fewer infections, as well as a shorter length of hospital stay.3
Conclusion(s): Radical prostatectomy can result in significant blood loss.2 
The optimization of patients with voluminous prostates, preoperative INR, and 
duration of surgery is important to reducing bleeding.
References: 
1. Clin Genitourin Cancer 2015;13(3):e173-81
2. Korean J Urol. 2014;55:102-5
3. Eur Urol. 2015;67(4):660-70 
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08AP12-1
Helium postconditioning induces RISK pathway activation 
in cardiac tissue of rats 

Flick M.1, Oei G.T.M.L.1, Hollmann M.W.1, Preckel B.1, Albrecht M.2, 
Weber N.C.1

1Academic Medical Center Amsterdam, Dept of Anaesthesiology & Intensive 
Care, Amsterdam, Netherlands, 2Universit y Hospital Schleswig-Holstein, Dept 
of Anaesthesiology, Kiel, Germany

Background: Helium postconditioning (HePoc) is known to mimic anaes-
thetic conditioning and to prevent damage from myocardial infarction mak-
ing it a promising clinical approach for treating ischaemia/reperfusion injury 
(I/R). Helium preconditioning (HePre) has been related to cardioprotective 
pathways including the RISK pathway with ef fector kinases ERK1/2, PKCε, 
AKT and PI3K [1]. 
We here hypothesize that HePoc induced cardioprotection is mediated 
through activation of the RISK pathway. 
Methods: Animal experiments were performed in accordance with the 
Guide for Care and Use of Laboratory Animals (1996) and approved by the 
Academic Medical Center’s animal ethics commit tee (DAA102650). Tissue 
was obtained from experiments previously published [1]. Male Wistar rats 
(n=7, each group) were subjected to 25 min of cardiac ischemia, followed by 
15 min of reperfusion (I/R15). The HePoc groups underwent I/R plus 70% heli-
um (He) during reperfusion (IR+He15). Sham animals received surgical treat-
ment without I/R (Sham). At the end of each protocol blood and hearts were 
retrieved. The tissue was obtained from the area at risk (AAR) and the non-
area at risk (NAAR) and processed for western blot analyses. Phosphorylation 
was used to determine kinase activation.
Results: Protein analyses revealed increased phosphorylation levels of AKT 
af ter 15 minutes of HePoc in the ischemic and in the non-ischemic tissue (AAR 
p=0.018; NAAR p=0.038; both vs. I/R15). ERK1 and ERK2 both showed in-
creased activation af ter I/R compared to Sham (AAR, ERK1: p=0.038, ERK2: 
p=0.001). However HePoc treated animals showed even higher phosphoryla-
tion of ERK1/2 (AAR, both, p=0.022 vs. I/R15). In the NAAR ERK1/2 showed 
decreased phosphorylation af ter ischemia protocols for both, I/R15 (ERK1/2: 
both p=0.001) and I/R+He15 (ERK1: p=0.001; ERK2 p=0.002). Activation 
of PI3K and PKCε was not altered by I/R or HePoc in AAR and NAAR tissue.
Conclusion: These results suggest that 15 min HePoc activates RISK path-
way kinases ERK1/2 and AKT, which could play a key role in production of 
cardioprotection.
References: 
1. Pagel PS et al. Anesthesia and Analgesia 2007
2. Oei GT et al. Mol Med 2014 

08AP12-2
Rosuvastatin potentiates pro-angiogenesis and enhanced 
liver regeneration in a rat model of massive hepatectomy 

Lam C.-F.
Buddhist Tzu Chi General Hospital and Tzu Chi Universit y School of Medicine, 
Dept of Anaesthesiology, Hualien Cit y, Taiwan, Republic of China

Background and Goal of Study: Partial hepatectomy (PH) is the standard 
surgical approach in removal of macroscopic liver parenchymal disease and 
transplantation of liver lobes is the ultimate therapy to cure the end-stage liver 
disease. Derangement of liver function or development of nonregenerative 
liver af ter massive hepatectomy or liver transplant carries extensively high 
postoperative mortality. 
Therefore, it is essential to develop perioperative management to improve the 
regeneration of remnant lobes and at tenuate hepatic ischemia-reperfusion 
injury (IRI) during PH or transplantation. Since HMG-CoA reductase inhibi-
tors (statins) have been shown to mediate pleiotropic cytoprotective ef fects 
during IRI and enhance vasculogenesis, this study investigated the ef fect of 
rosuvastatin in the regenerative process of liver following PH. 
Materials and methods: Sprague-Dawley rats were randomly assigned to re-
ceive oral placebo or rosuvastatin (20 mg/kg/d) in chow for 2 weeks. The ani-
mals were anaesthetized and 70% PH was performed. Liver mass and serum/
tissue biochemistries were analyzed 7 days af ter PH. The regenerative liver 
tissues were biopsied and examined for liver proliferation index. 
Results and discussion: The liver growth ratio was significantly increased 
in rats treated with rosuvastatin (0.72±0.10 vs 0.59±0.09, P=0.02). Serum 
level of monocyte chemoattractant protein (MCP)-1 was reduced following ro-

suvastatin therapy. The expressions of pro-angiogenic factors (VEGFR-2 and 
hepatocyte growth factor) and hepatic proliferative index (interleukin-6 and 
PCNA) were significantly upregulated in liver remnant of rosuvastatin-treated 
rats. 
Furthermore, immunohistochemical analysis confirmed the increased tissue 
expression of PCNA+/Ki67+ hepatocytes in these animals. 
Conclusion(s): Treatment with rosuvastatin at tenuated the systemic inflam-
matory reaction and enhanced the regenerative response in the remnant liver 
by enhancement of tissue angiogenesis and proliferation of hepatocytes. Our 
results suggest that perioperative use of statins may serve a pharmacologic 
therapeutic to improve hepatic regeneration, particularly in parenchymal liver 
diseases such as steatosis. 

08AP12-5
Propofol protects oxidative stress-induced COS-7 cell death 
by induction of autophagy 

Kim E.-J.1, Yoon J.-Y.1, Kim C.-H.1, Baik S.-W.2, Shin S.-H.3, Kim Y.-D.3

1Pusan National Universit y Dental Hospital, Dept of Anaesthesiology & Pain 
Medicine, Yangsan, Korea, Republic of, 2Pusan National Universit y Yangsan 
Hospital, Dept of Anaesthesiology & Pain Medicine, Yangsan, Korea, Republic 
of, 3Pusan National Universit y Dental Hospital, Dept of Surgery, Yangsan, 
Korea, Republic of

Background and Goal of Study: In oxidative stress, reactive oxygen spe-
cies (ROS) production contribute cellular dysfunction and cell apoptosis. And 
autophagy is though the mechanism for decreasing ROS concentration and 
oxidative damage. Propofol presents antioxidant properties. So in this study, 
we investigated whether the propofol preconditioning protects cell damage 
from hydrogen peroxide-induced oxidative stress and influences on cellular 
autophagy.
Materials and methods: The groups were randomly divided into the follow-
ing groups: Control; cells were incubated in normoxia (5% CO2, 21% O2 and 
74% N2) without propofol, hydrogen peroxide (H2O2); cells were exposed to 
24 h H2O2 (400µM), propofol preconditioning (PPC)+ H2O2; cells pretreated 
with propofol were exposed to H2O2, 3-Methyladenine (3-MA)+PPC+ H2O2; 
cells pretreated with 3-MA (1mM) 1 h and propofol were exposed to H2O2. Cell 
viability was determined with MTT reduction. Apoptosis was determined by 
Hoechst 33342 staining. Relation with autophagy was detected with western 
blot analysis.
Results and discussion: Cell viability decreased significantly in H2O2 group 
and which was improved by propofol preconditioning. Propofol ef fectively de-
creased H2O2-induced COS-7 cell apoptosis. However, 3-MA inhibited the pro-
tective ef fect of propofol at cell apoptosis. In western blot analysis, autophagy 
related proteins were increased in PPC+H2O2 group compared.

[Fig. 1]
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[Fig. 2]

[Fig. 3]

Conclusion(s): This study suggests that propofol preconditioning has protec-
tive ef fect on H2O2-induced COS-7 cell death, which is mediated by autophagy 
activation. 

08AP12-6
Arterial and plethysmographic variables as predictor 
of changes in cardiac output during pneumoperitoneum 

Shubinkin M., Bystritski D., Eden A., Pizov R.
Lady Davis Carmel Medical Center, Ruth and Bruce Rappapor t Facult y of 
Medicine, Technion - Israel Institute of Technology, Dept of Anaesthesiology & 
Intensive Care, Haifa, Israel

Background and Goal of Study: Laparoscopic surgery is associated with 
hemodynamic changes related to pneumoperitoneum (PnP). Respiratory 
induced arterial waveforms variables including systolic pressure variation 
(SPV), pulse pressure variation (PPV), as well as plethysmographic waveform 
variation (PWV) have been shown to predict cardiac output (CO) response to 
changes in preload. The goal of the study was to examine whether waveform 
variables either predict or correlate with cardiac output (CO) changes caused 
by PnP.
Materials and methods: The study was IRB approved. Patients scheduled for 
elective laparoscopic surgery who required continuous direct BP monitoring 
in sinus rhythm were eligible. Heart rate (HR), blood pressure (BP), as well as 
arterial and plethysmographic waveforms were recorded before and af ter the 
application of PnP (15 mmHg). SPV, PPV, PWV and delta pulse oxymetry ple-
thysmographic amplitude (dPOP) were measured and calculated of fline [1]. 
CO, cardiac index (CI), stroke volume (SV) and stroke volume index (SVI) were 
simultaneously measured using non invasive cardiac output monitor (NICOM, 
Cheetah Reliant, Cheetah Medical (UK) Limited, Maidenhead, Berkshire, UK).
Results and discussion: Sixty three patients were studied. There were no 
changes in BP and HR following PnP. CO decreased from 5.8 ± 1.4 to 5.6 
± 1.4 L/min (p = 0.05) following PnP. Statistically significant correlation was 
found between changes both in SPV and PPV, and between changes in CO 

(Pearson correlation coef ficient r = -0.4; p = 0.001 and r = -0.3; p = 0.02 for 
SPV and PPV respectively) (Fig. 1). Changes in CO were not consistent: In 20 
patients CO decreased by 10% or more af ter PnP of 15 mmHg. There was 
no dif ference in baseline arterial and plethysmographic variables between 
patients who decreased CO following PnP and those who did not.

[Figure 1. Correlation between SPV and CO changes]

Conclusion(s): Although there is correlation between changes in CO and 
arterial and plethysmographic waveforms variables following PnP, waveform 
variables at baseline cannot predict CO changes. Further studies needed for 
evaluating other mechanisms involved in CO changes during PnP.
Reference: 
Pizov R et al. Anesthesiology 2010; 113:83-91 

08AP12-7
Impact of two dif ferent anaesthesia methods and duration 
of surgery on the activation of HHV-6 and HHV-7 infection 
in relation to changes in system 

Vilks A.1, Rasa S.2, Donina S.3, Murovska M.2, Mamaja B.1

1Riga East Clinical Universit y Hospital, Dept of Anaesthesiology, Riga, 
Latvia, 2Riga Stradiņš Universit y, A. Kirchenstein Institute of Microbiology 
and Virology, Riga, Latvia, 3Riga East Clinical Universit y Hospital, Dept of 
Oncology, Riga, Latvia

Background: Beta-herpesviruses HHV-6 and HHV-7 are highly prevalent 
among healthy individuals. Af ter primary infection, HHV6 and HHV-7 persists 
in the host and is detectable in multiple tissues, including cells of immune 
system. Reactivation is common in a state of immunosupression and is as-
sociated with severe clinical manifestations and increased mortality. 
Objectives: Objective of study was to detect the impact of regional and gen-
eral anaesthesia and duration of surgery on the status of HHV-6 and HHV-7 
infection. 
Materials and methods: 89 patients divided in study group (n=58) and con-
trol group (n=31). Patients of study group underwent free flap surgery (avg 
5.7 h), patients of control group-short-term plastic surgery (avg. 43.3 min). 
35 of study group patients underwent general (GA) and 23 patients regional 
(RA) anaesthesia. In control group 16 patients received GA, but 15 patients 
RA. Polymerase chain reaction had been used for the detection of HHV-6 and 
HHV-7 DNA sequences in peripheral blood cells and plasma. 
The presence of viral DNA in peripheral blood cells was a marker of latent viral 
infection, in plasma, marker of active viral infection. Blood samples for the 
detection of the presence and activity status of viral infection were collected 
from patients before and 10 days af ter surgery. Total number of lymphocytes 
and CD4+, CD8+, CD16+, CD38+ cells were detected before and af ter the 
surgery.
Results: In the study group we detected the statistically significantly fre-
quent (p>0.05) activation of HHV-6 and HHV-7 infection af ter surgery with 
GA, whereas with RA activation frequency was not statistically significant 
(p<0.05). In the control group, any statistically significant changes were de-
tected irrespective of anaesthesia method applied. Comparing the total num-
ber of lymphocytes before and af ter surgery we found statistically significant 
decrease in the number of lymphocytes af ter surgery in the study group with 
GA (p=0.01), no statistically significant dif ference was found in patients with 
RA (p=0.25). 
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No changes had been detected in control group irrespective of anaesthesia 
applied. Decreased of total lymphocyte count af ter the surgery in study group 
patients with GA was statistically significantly associated with the activation of 
HHV-6 and HHV-7 infection (p=0.04).
Conclusion: Our study results suggest that duration surgery and general an-
aesthesia is associated with changes in immune system leading to activation 
of HHV-6 and HHV-7 infection. 

08AP12-8
The MAC-BIS50 of desflurane during tetanic stimulation 

Fujita M.1, Inomata S.2, Kusumoto A.1, Tanaka M.2

1Universit y of Tsukuba Hospital, Dept of Anaesthesiology, Tsukuba, Japan, 
2Universit y of Tsukuba, Dept of Anaesthesiology & Intensive Care, Tsukuba, 
Japan

Background: Intraoperative awakening is one of the complications which 
should be avoided. The minimum alveolar concentration of volatile anesthetics 
is an important factor in the suppression of biological response to nociceptive 
stimulation. A bispectral index (BIS) monitor is valuable for the maintenance 
of appropriate sedation; however, the minimum alveolar concentration (MAC) 
of desflurane at which the BIS index does not exceed 50 during nociceptive 
stimulation has never been reported. In this study, we investigated the MAC of 
desflurane during nociceptive stimulation (MAC-BIS50-tetanus).
Method: This study was approved by the ethics commit tee at Tsukuba 
University Hospital. The patients undergoing scheduled operation were re-
cruited to this study, and writ ten informed consent was obtained from all of 
them. The patients who had psychological disease and received sedatives 
were excluded. Anesthesia was induced with sevoflurane and 60% of nitrous 
oxide in 40% of oxygen and air. Af ter the administration of rocuronium, a 
supra-glot tic device (LMA or igel) was introduced. Then, administration of 
nitrous oxide and sevoflurane was then terminated, and we confirmed that 
the pre-determined end-tidal concentration of desflurane maintained for 10 
minutes. The neuromuscular monitoring was used as a nociceptive stimulator; 
the altitude of the stimulation was 80 mA for 10 seconds, which is reported to 
be equal to skin incisional pain in the ulnar nerve. The BIS index was recorded 
every 10 seconds for 1 minute from beginning 1 minute af ter the stimulation. 
We defined the average of 6 BIS values as the BIS index for each patient. The 
MAC-BIS50-tetanus was determined using Dixon’s up-and-down method.
Result: A total of 20 adult patients (aged from 31 to 65 years) were registered 
in this study. The MAC-BIS50-tetanus of desflurane was 4.27% (95%CI: 4.15 - 
4.39%) in adult patients.
Conclusion: The MAC-BIS50-tetunus of desflurane was 4.27% (95%CI: 4.15 
- 4.39%). When the end-tidal concentration of desflurane is 4.27 %, the BIS 
index is suggested to exceed 50 in half of the patients during nociceptive 
stimulation. 

08AP12-9
The effect of nicardipine on surgical pleth index during 
thyroidectomy under desflurane anaesthesia: a prospective 
randomized controlled trial 

Lim B.G., Won Y.J., Yeo G.E., Lee S., Lee C., Lee I.O.
Korea Universit y Guro Hospital, Dept of Anaesthesiology & Pain Medicine, 
Seoul, Korea, Republic of

Background and Goal of Study: The ef fectiveness of surgical pleth index 
(SPI) for managing proper analgesia during anaesthesia has been demon-
strated in many studies. Especially, SPI could dif ferentiate haemodynamic 
action of a β-blocking agent (esmolol) from analgesic action of remifentanil. 
However, its ef fectiveness has not yet been proven in cases using a vaso-
dilator including nicardipine. We hypothesized that SPI would be higher in 
patients receiving nicardipine than in those receiving remifentanil during thy-
roidectomy under general anaesthesia.
Materials and methods: Forty patients undergoing thyroidectomy were as-
signed randomly to receive nicardipine (group N;n=19) or remifentanil (group 
R;n=21). Anaesthesia was induced with propofol 2 mg/kg, fentanyl 1 µg/kg 
and rocuronium 0.6 mg/kg and maintained with desflurane/nitrous oxide 50% 
in oxygen to keep BIS at 40-60. The infusion of nicardipine or remifentanil 
was started before first incision and adjusted to keep mean blood pressure 
(MBP) within ±20% from the preoperative value. SPI, BIS, end-tidal desflurane 
concentration (EtDES), MBP and heart rate were recorded at 2.5 min inter-

vals during surgery. Extubation time, recovery time (time to reach a modified 
Aldrete score of 10) and adverse events at post-anaesthesia care unit (PACU) 
were recorded.
Results and discussion: Patients’ characteristics were comparable between 
the groups. Trend of SPI, BIS, EtDES and MBP were comparable between the 
groups during surgery, although heart rate was significantly higher in group 
N than group R (P=0.03, Fig. 1).

[Fig. 1. Trend of SPI and hear t rate]

Extubation time, recovery time and incidence of nausea/vomiting at PACU 
were comparable. Unlike our expectation, SPI was not dif ferent between the 
patients receiving nicardipine and those receiving remifentanil under general 
anaesthesia. Thus, SPI does not seem to reflect the level of pain and may not 
help guide the use of opioids in the clinical set tings with infusion of nicardipine 
during general anaesthesia.
Conclusion(s): The administration of nicardipine may confound the interpre-
tation of SPI as a surrogate measure of the nociception-anti-nociception bal-
ance during general anaesthesia. 

08AP12-11
Influence of starting time of surgery on body fluid and 
hemodynamics in patients undergoing oral- maxillofacial 
surgery 

Tsukamoto M., Hitosugi T., Yokoyama T.
Kyushu Universit y, Depar tment of Dental Anesthesiology, Fukuoka, Japan

Background and Goal of Study: Oral intake of beverage is usually permit ted 
until 2 hours before anesthesia. However, food intake is limited according to 
the starting time of anesthesia. In this study, we investigated the influence 
starting time of anesthesia on body fluid volume and hemodynamics of the 
patients undergoing oral-maxillofacial surgery under general anesthesia ret-
rospectively.
Materials and methods: We checked the anesthesia records of patients, over 
20 year-old, ASA-PS I or II, who underwent oral-maxillofacial surgery from 
February 2013 to November 2014. In some of these patients, cardiac function 
was monitored by the multi-frequency impedance method using Aescuron 
mini® (Heiwa Bussan Co., Ltd., Japan), and their body fluid volume was mea-
sured using a body composition analyzer (BioScan 920-II) (MP Japan Co., 
Ltd., Japan). The background of those patients (age, gender, height, weight, 
BMI), preoperative fasting time, anesthesia start time, duration of anesthesia, 
urine output and infusion volume were recorded. We extracted TBW (total 
body water), ECF (extercellular water), ICF (intercellular water), CI (cardiac 
index), CO (cardiac output), SV (stroke volume) and SVV (stroke volume 
variation) from the induction of anesthesia until 2 hours. These data were 
compared between cases started in the morning and cases started in the 
af ternoon.
Results and discussion: Thirty patients were suitable for this study. 15 of 
these cases started in the morning (a.m. group), and other 15 cases started 
in the af ternoon (p.m. group). There were no significant dif ferences between 
the two groups in patients’ background. In both groups, intake of clear water 
was permit ted until 2 hours before the scheduled entry in the operating room. 
In the a.m. group, fasting time (216±64.9 min) was not significantly longer 
than that of the p.m. group (194.5±63.6 min). In the a.m. group, anesthesia 
started before 9:00 a.m., while in p.m. group anesthesia started around 1:00 
p.m. In the a.m. group, TBW, ECW, ICW, HR was maintained higher com-
pared to those of the p.m. group for 2 hours from the induction of anesthesia. 
However, CO, CI, SV and SVV were maintained stable in both groups. In the 
p.m. group, vasopressors were used in 4 patients at the anesthetic induction.
Conclusion(s): Late start of anesthesia might cause imbalance of body fluid. 
We should pay at tention more carefully to hemodynamic condition especially 
in cases started late in the af ternoon. 
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08AP12-12
Association between preoperative transthoracic 
echocardiography and clinical outcomes af ter elective hip 
fracture surgery in elderly patients 

Kim S.1, Koo B.1, Jeong J.1, Park S.2, Jeong J.3

1Soonchunhayng Universit y Bucheon Hospital, Dept of Anaesthesiology & 
Pain Medicine, Bucheon, Korea, Republic of, 2Soonchunhyang Universit y 
Seoul Hospital, Seoul, Korea., Dept of Anaesthesiology & Pain Medicine, 
Seoul, Korea, Republic of, 3Soonchunhyang Universit y Chonan Hospital, Dept 
of Anaesthesiology & Pain Medicine, Chonan, Korea, Republic of

Background and Goal of Study: Preoperative transthoracic echocardiogra-
phy (TTE) for the evaluation of cardiac function is not routinely recommended 
in patients undergoing non-cardiac surgery according to recently published 
guideline. However, whether preoperative echocardiography can predict 
postoperative mortality or cardiac complication in this group of patients is 
largely unknown. 
We retrospectively evaluated if preoperative TTE variables are associated with 
30-day mortality and cardiac complications af ter hip fracture surgery in el-
derly patients.
Materials and methods: A retrospective medical record review was conduct-
ed for patients over 65 years of age who underwent preoperative TTE within 
1 month before scheduled elective hip fracture surgery between January 1, 
2013 and December 31, 2014. Exclusion criteria were bilateral hip fracture 
surgery and reoperation due to infection or metal failure. 
We recorded demographics, preoperative comorbidities, type of anesthesia, 
and echocardiographic data such as lef t ventricular ejection fraction (LVEF), 
mitral peak velocity of early filling (E), its deceleration time, the mitral peak 
velocity of late filling (A), the early diastolic mitral annular velocity of the septal 
mitral annulus (E′), and the ratios mitral early filling velocity to early diastolic 
mitral annular velocity (E/E′). 
Outcome variables were 30-day mortality af ter surgery and postoperative 
cardiac complications. Based on the significance of univariable logistic re-
gression, the variables among the echocardiographic data were selected for 
multivariable logistic regression.
Results and discussion: A total of 203 patients were included in this study. 
The mean age was 80.2 years (SD=6.8) and 46 (22.6%) were male. Three 
patients (1.5%) died within 30 days af ter surgery. Postoperative cardiac com-
plication developed in 15 patients (7.4%) including heart failure (9, 4.4%), 
atrial fibrillation (5, 2.5%) and myocardial infraction (1, 0.5%). By multivariable 
analysis these variables were found not to be associated with any of outcome 
variables.
Conclusion(s): We found that preoperative TTE variables were not associat-
ed with 30-day mortality or postoperative cardiac complications. Routine pre-
operative TTE is not recommended to predict postoperative cardiac complica-
tion or mortality in elderly patients scheduled elective hip fracture surgery. 

08AP13-1
Body weight and/or body mass index are related with renal 
graf t function af ter living donor kidney transplantation? 

Saraiva A., Silva J., Soares M., Moreira J., Cavaleiro C., Machado H.
Centro Hospitalar do Por to, Dept of Anaesthesiology & Intensive Care, Por to, 
Por tugal

Background and Goal of Study: Kidney transplantation (KT) is the first 
choice cost-ef fective treatment for end-stage renal disease, with graf ts from 
living donors providing the best chance of long-term transplantation success.
Because transplantation in obese patients may be associated with higher risks 
and costs, the association of obesity and renal graf t outcome has been stud-
ied, with the investigators retrieving conflicting results. The aim of our study 
was to evaluate the influence of weight and body mass index (IBM) on the 
outcome of renal function in living donor kidney transplanted (KT) patients.
Materials and methods: A retrospective observational audit was performed 
on living donor KT patients from January 2010 to December 2012. Data were 
collected from medical records. Recipient BMI was calculated by using height 
and weight at time of transplantation and categorized according to World 
Health Organization guidelines. The main outcome was glomerular filtra-
tion rate (GFR) at hospital discharge, and 1st, 3rd, 6th, 12th and 24th month 
postoperatively. Statistical analysis was done using IBM SPSS Statistics v.21. 
Spearman correlation was used to assess the relation between variables (sig-
nificance level p <0,05).

Results and discussion: We analyzed 46 cases. Medium weight was 67.8 
Kg (maximum 95, minimum 42) and medium BMI was 23.5 Kg/m2 (maximum 
35.7, minimum 17). 31% of the patients were overweight.There was no sig-
nificant relation between weight and GFR at any point of follow-up. For BMI, 
a negative relation not statistically significant was noticed with GFR at hospital 
discharge (r=-0.219, p=0.15), 1st (r=-0.15, p=0.33), 3rd (r=-0.11, p=0.49), 
6th (r=0.25, p=0.09), 12th (r=-0.22, p=0.14) and 24th (r=-0.12,p=0.43).Small 
studies in kidney transplant patients have demonstrated that high BMI at the 
time of transplant is associated with increased risk of wound and surgical site 
infections, delayed graf t function, acute rejection, and graf t loss. However, 
controlled prospective studies are lacking to validate this association.
Conclusion(s): In our study, neither weight or BMI were significantly associat-
ed with renal graf t function, until at least two years postoperatively. It is urgent 
to clarify this issue, as many centers are reluctant to transplant overweight 
patients because of concerns over adverse outcomes.
References: 
Transplant Proc. 2014 Nov;46(9):2981-3.Semin Dial. 2013 Sep-
Oct;26(5):568-77. 
Am J Nephrol. 2012;36(6):575-86. 

08AP13-2
Validity of activaed clotting time to predict blood loss in liver 
transplantation surgery 

Jeong H.W., Jun I.G., Song J.G., Kwon H.M., Hwang G.S.
Asan Medical Center, Universit y of Ulsan College of Medicine, Dept of 
Anaesthesiology & Pain Medicine, Seoul, Korea, Republic of

Background: The activated clot ting time (ACT) is a widely available point-of-
care monitor to detect coagulopathy in the operating room, however, its value 
in patients with end-stage liver disease (ESLD) is poorly defined. 
The aims of this study were to analyze factors af fecting ACT value and to 
evaluate the validity of ACT to predict blood loss in end-stage liver disease 
(ESLD) patients. 
Materials and methods: ACT and rotational thromboelastometry (ROTEM®) 
were performed simultaneously before anesthetic induction for LT in 294 
ESLD patients (MELD score: median 13, IQR 9-19). ACT was measured using 
Hemochron 401 (International Technidyne, Edison, NJ). Correlation between 
ACT and the thromboelastometry INTEM clot ting time (CT) was calculated. 
Receiver operating characteristic (ROC) analysis was used to evaluate the val-
ue of ACT to predict INTEM CT>240 s. Univariate and multivariate logistic re-
gression analyses were performed to determine factors af fecting ACT. Packed 
red blood cell (pRBC) requirements were compared between the recipients 
with normal ACT and those with prolonged ACT. 
Results and discussion: ACT levels ranged from 74 to 222 s (median 143 s, 
IQR 130-158 s) and 47 recipients (16.0%) showed ACT>167 s (median 180 
s, IQR 174-189 s). ACT showed a moderate correlation with INTEM CT (rho 
= 0.532, p <0.001). The optimal cut-of f value of ACT for predicting INTEM 
CT>240 s was 150 s (AUC 0.78). In multivariate logistic regression analysis, 
predictors of ACT≥150 s were MELD score (odds ratio [OR]=1.10, p <0.001) 
and aPTT (OR=1.05, P=0.003). The recipients with ACT≥150 s received sig-
nificantly more pRBCs than those with ACT<150 s during LT (median: 8.0 
units vs. 4.0 units, p <0.001). 
Conclusion(s): ACT was moderately correlated with INTEM CT. ACT might 
have value in diagnosing defect in intrinsic pathway and predicting blood loss 
in patients with ESLD when ROTEM® is unavailable. 
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08AP13-3
Is perioperative saline administration during kidney 
transplantation associated with delayed graf t function? 

Rached A.1, Nesseler N.1, Garlantezec R.2, Launey Y.1, Mallédant Y.1, 
Seguin P.1

1Pontchaillou Universit y Hospital, Dept of Anaesthesiology & Intensive Care, 
Rennes, France, 2Pontchaillou Universit y Hospital, Dept of Epidemiology and 
Public Health, Rennes, France

Background and Goal of Study: The administration of intravenous saline 
(0.9% sodium chloride) is common during kidney transplant surgery. But, 
the high chloride content can induce hyperchloremic metabolic acidosis and 
could contribute to the development of acute kidney injury. The aim of the 
study was to determinate the impact of hyperchloremic acidosis on postop-
erative graf t function.
Material and methods: Retrospective analysis of prospectively collected data 
from adult patients who undergone kidney transplantation in a French single 
center between January 2010 and December 2012. All patients received sa-
line intraoperatively and postoperatively in intensive care unit. Hyperchloremic 
acidosis was defined by the association of a serum chloride level>105 mmol/L 
and a serum bicarbonate level<24 mmol/L during the first postoperative 48h. 
The primary outcome was delayed graf t function (DFG) defined as the re-
quirement for renal replacement therapy during the first week af ter transplan-
tation. A multiple logistic regression model was performed.
Results and discussion: Two hundred and twenty one patients were includ-
ed, 124 (56%) were male. The mean±SD volume of administered saline was 
5025±157 mL. Ninety-one (41%) patients presented hyperchloremic acido-
sis and 39 (18%) presented DGF. Af ter multivariate analysis, hyperchloremic 
acidosis was not found associated with DFG (OR=0.81 95%CI (0,36-1,83) 
p=0.61). Cold ischemic time, per 1-mn increase, (OR=1.001, 95%CI(1.00-
1.002) p=0.05), recipient body mass index > 30 (OR=3.57 95%CI (1.40-9.10) 
p=0.007) and donor creatinine level, per 1-mmol-per-L increase, (OR=1.008 
95%CI (1.00-1.017) p=0.06) were found associated with DFG.
Conclusion: Hyperchloremic acidosis is a frequent event af ter perioperative 
saline use during kidney transplantation but is not associated with DFG. 

08AP13-4
Causes and consequences of liver transplantation for 
fulminant hepatic failure at a single center 

Gonzalez Cibrian C.C., Fernandez Martin C., Ruiz Torres I., Marin Grande A., 
Elias Martin E., Gajate Martin L.
H. U. Ramon y Cajal, Dept of Anaesthesiology & Intensive Care, Madrid, Spain

Background and Goal of Study: Fulminant hepatic failure (FHF) is an acute, 
life-threatening deterioration of liver function characterized by hepatic enceph-
alopathy, coagulopathy and jaundice in patients without previous liver dis-
ease. It accounted for 8% of indications for liver transplantation (LT) in Europe 

(1) according to the latest reports. The aim of this study is to evaluate outcomes 
af ter LT for FHF.
Materials and methods: Data from LT performed between January 2002 and 
December 2014 at our centre had been retrospectly analysed. We have stud-
ied the distribution of FHF as an indication for LT over the past few years, the 
dif ferences in its outcome comparing to other indications of LT and the aetiol-
ogy of this acute syndrome at our centre.
Results and discussion: A total of 469 patients who underwent LT were ana-
lysed. FHF was the indication in 18 of these patients (3,8%). The cause for 
FHF was unknown in 6 patients (33,3%). Viral hepatitis was found in 6 patients 
(33,3%): acute hepatitis B (16,6%), acute hepatitis E (11,1%) and acute hepa-
titis A (5,5%). Autoimmune hepatitis was diagnosed in 3 patients (16,6%), and 
drug related hepatic failure in another 3 (16,6%). We found some statistical 
dif ferences between FHF patients and those who underwent a LT for another 
cause: age (45,1±12,4 vs. 53,8±8,6 vs.; p<0,01), female gender (72,2% vs. 
27,8%). Some basal data were also significantly dif ferent: bilirubin (25,8±14,2 
vs. 5,5±7,8; p<0,01), INR (3,2±1,4 vs. 1,6±1,1; p<0,01), prothrombine in-
dex (21,4±10,9 vs. 58,2±20,7; p<0,01), platelets amount (160.000 ±75436 
vs. 88420±58342; p=0,01), MELD classification (31,33±6,8 vs. 16,8±7,3; 
p<0,01). During the surgery there were also some dif ferences between the 
two groups: the number of red cell transfused (3,9 ± 2,5 vs. 6,3±8,2; p<0,01) 
and the platelets units infused (0,8±1,9 vs. 2,8±4,5; p<0,01). We found statis-
tical association between FHF and reactivation of cytomegalovirus (OR 5,48 
(95CI 2,07-14,48); p<0,01) and infections (OR 2,98 (95CI 1,13.7,86); p= 0,02): 
pneumonia, cholangitis, abdominal infection and catheter related infection. 

Survival proportion af ter one year was found to be similar in patients with FHF 
and in patients with other indications for LT (82% vs. 77%; p=0,2); this result is 
probably not significant because our sample size is too small.
Conclusion(s): Short-term survival af ter LT for FHF is similar to that of LT for 
other causes despite higher infectious complications rate. 

08AP13-5
Is blood transfusion really needed in living-donor liver 
transplant? 

Medrano Travieso P., Hidalgo Martínez F., Lopez Olaondo L., 
Chiquito Freile M.T., Hernando Vela B., Bercianos Blanco E.
Clinica Universidad de Navarra, Dept of Anaesthesiology & Intensive Care, 
Pamplona, Spain

Background and Goal of Study: Patients undergoing hepatectomy have a 
potential risk of extensive bleeding and blood transfusion requirement that it 
correlates with postoperative morbidity and mortality. 
In case of living donor liver transplantation (LDLT) it is essential to reduce 
complications during the intervention at all levels. Therefore, reduction of 
transfusion requirements and especially restrict the use of allogeneic blood is 
a essential part of this strategy.
The objective of this study is to determine the ef ficacy, safety and ef fective-
ness of autotransfusion in each technique.
Materials and methods: 26 patients between 2003 and 2015 undergoing 
surgery as donors in LDLT were analyzed retrospectively. In all cases a combi-
nation of saving techniques were used: preoperative blood donation, intraop-
erative recovery systems and acute isovolemic hemodilution (AIH).
We analyzed transfusion requirements and laboratory results; the associated 
complications of each technique were also reviewed.
Results and discussion: Of 26 cases reviewed, the average age was 34.11 
years (+/-9.35) with a 50% female population. The duration of surgery was 
10,79h (+/-2.8) with an average clamping time of 92.92 min +/- 31.32 ; the 
baseline hemoglobin was 13.2 (+/-1.4)
Of all the donors, 12 made preoperative blood donation with 2 blood units and 
1 or 2 plasmapheresis. It has decreased gradually, therefore, next 8 pacients 
donated 1 blood unit and 1 or 2 plasmapheresis and the remaining 6 just 
made preoperative hemodonation with 1 blood unit.

TRANSFUSION PATIENTS

NO 6(23%)

Autologous AIH 20(76.92%)

Autologous preoperative 7(26.92%)

Autologous CellSaver 1(3.84%)

Heterologous 1(3.84%)

[Transfusion requirements. N=26]

We found no dif ferences between the analytical parameters (Hemoglobin, 
platelets, PT, APTT and fibrinogen) according to their blood requirements.
We found a decreasing blood products requirements which may be due to 
an increased experience and improved surgical and anesthesic techniques.
Conclusion: Most patients require the administration of blood products intra-
operatively, therefore it is important to implement a program of autotransfu-
sion to eliminate the risks of allogeneic transfusion.
The combination of preoperative donation and acute isovolemic 
hemodilution are revealed as the most ef fective methods. 

08AP13-6
Risk factors for early postoperative pulmonary complications 
in liver transplant patients. A retrospective observational study 

Manga G.1, Scarlatescu E.1, Dumitrascu T.2, Droc G.1

1Fundeni Clinical Institute, Dept of Anaesthesiology & Intensive Care, 
Bucharest, Romania, 2Fundeni Clinical Institute, Dept of Surgery, Bucharest, 
Romania

Background and Goal of Study: Postoperative early pulmonary complication 
(PPC) in patients with liver transplantation af fect survival rates and contribute 
to morbidity and mortality. Many factors are involved in the developpement 
of pulmonary complications; several preoperative and intraoperative variables 
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have been associated with the degree of PPC. In a report, a MELD score ≥ 25 
points, an intraoperative fluid requirements >10 L and an intraoperative PRBC 
transfusion volume >4 L were all independent predictors of the risk of PPC 
[1]. This study aimed to identify other risk factors for early PPC. 
Materials and methods: This retrospective observational study included 52 
cirrhotic patients with liver transplantion. Exclusion criteria: patients with re-
transplantation and intraoperative death, MELD score>25, intraoperative fluid 
requirements >10 l, intraoperative PRBC >4 l and patients with pulmonary 
disfunction before operation. During surgery, intraoperative bleeding, transfu-
sion of blood derivates, concentrated coagulation factors and presence of 
postreperfusion syndrome (PRS) were noted. Chest X-ray was performed in 
the first 3 postoperative days (POD 1,2,3) and patients were extubated in the 
operating room or in the first 6 hours af ter surgery. Statistical analysis was 
performed in SPSS var. 19.0 using Mann-Whitney test and Fisher’s exact test 
with p<0,05 statistically significant.
Results: This study included 30 men (58%) and 22 women. Mean age (±SD) 
was 50.3 (±13,51) years. Mean MELD (±SD) and MELD Na (±SD) scores 
were 14.9 (±5.23) and 17.38 (±6.01). The presence of postoperative pulmo-
nary infiltrates in POD1-3 were not correlated with MELD score<25 (p=0.240), 
MELD Na score (p=0.100), nor with presence of PRS (48%), but a good cor-
relation was found with intraoperative bleeding less then 4500 ml (p= 0.009) 
and transfusion of blood products: PRBC (p=0.008) and FFP (p=0.05).
Conclusion: Early PPC in liver transplant patients are not associated with 
the severity of the preoperative liver disease, nor with the intraoperative PRS. 
Intraoperative administration of blood products is a risk factor for PPC in this 
set ting and ef forts towards reduction of surgical bleeding and FFP adminis-
tration are mandatory.
Reference: 
1. P. Feltracco, C. Carollo, S. Barbieri, T. Pet tenuzzo, C. Ori, World J 
Gastroenterol 2013 19(48): 9271-9281 

08AP13-7
Chronic kidney disease duration influence the renal 
graf t outcome af ter living donor Kidney transplantation. 
Myth or fact? 

Saraiva A., Silva J., Soares M., Xavier J., Cavaleiro C., Machado H.
Centro Hospitalar do Por to, Dept of Anaesthesiology & Intensive Care, Por to, 
Por tugal

Background and Goal of Study: Chronic kidney disease (CKD) is a condition 
associated with high morbidity and mortality. Kidney transplantation is known 
to improve quality of life, and probably also longevity, with graf ts from living 
donors providing the best prognosis. 
There is some concern about the waiting time before transplantion, due to the 
accumulation of cardiovascular comorbidities associated with chronic renal 
failure and dialysis.The aim of our study was to evaluate the influence of CKD 
duration on the outcome of renal function in living donor kidney transplanted 
patients (LDKT).
Materials and methods: A retrospective observational audit was performed 
on LDKT from January 2010 to December 2012. Data were collected from 
electronic medical records.The main outcome was glomerular filtration rate 
(GFR) at hospital discharge, and 1st, 3rd, 6th, 12th and 24th month postopera-
tively. Statistical analysis was done using IBM SPSS Statistics v.21. Spearman 
correlation was used to assess the relation between CKD duration and GFR 
(significance level p <0,05). 
Results and discussion: We analyzed 46 cases. Median time of CKD was 89 
months (minimum 10, maximum 312). There were 4 cases of pre-emptive KT. 
Although a negative relation tendency was noticed, there was no significant 
relation between duration of CKD and renal graf t funcion evaluated as glo-
merular filtration rate at hospital discharge (r=-0.23, p=0.14), or 1st (r=-0.15, 
p=0.32), 3rd (r=0.18, p=0.23), 6th (r=0.22, p=0.16), 12th (r=0.25, p=0.10) 
and 24th (r=-0.19, r=0.23) month postoperatively. It is well recognized that 
patients with CKD have increased risk for premature cardiovascular compli-
cations, with its incidence increasing over the years and also with dyalisis. 
All this negatively influences the long-term outcome of renal transplantation. 
Furthermore, pre-emptive transplantation seems to have beneficial ef fects on 
graf t function from living donors. 
Conclusion(s): In this study, duration of CKD was not associated with any 
impact on renal graf t funcion from living donors, until at least two years post-
operatively. Prospective and controlled studies are necessary to bet ter clarify 
the impact of CKD duration on renal graf t function received from living donors.
Reference: 
Transplant Int 2014;27:19-27;Nephrol Dial Transplant (2015) 0: 1-7 

08AP13-8
Does donor or recipients’ age influence the renal graf t 
outcome af ter living donor kidney transplantation? 

Silva J., Saraiva A., Soares M., Moreira J., Cavaleiro C., Machado H.
Centro Hospitalar do Por to, Dept of Anaesthesiology & Intensive Care, Por to, 
Por tugal

Background and Goal of Study: Chronic Kidney Disease (CKD) is becoming 
more prevalent with the most ef ficient treatment being kidney transplantation 
(KT). Receiving a kidney from a living donor is associated with bet ter long-
term. Previous reports regarding deceased renal graf t donors have called 
for caution in extending the age of kidney donors beyond 60 years due to 
the associated risks of lower glomerular filtration rate (GFR) and reduced al-
lograf t survival. However, there is no consensus on the upper age limit for 
these donors1. The aim of our study was to evaluate the influence of donor or 
recipients’ age on RG function in living donor KT recepients.
Materials and Methods: We performed a retrospective observational audit 
of living donor kidney transplanted patients from January 2010 to December 
2012. Data were collected from electronic medical records.The outcome stud-
ied was GFR at hospital discharge, 1, 3, 6, 12, and 24 months postopera-
tively.Descriptive and univariate statistical analysis were made (SPSS v.21). 
Spearman correlation was used to assess the relation between donor and 
recipients’ age with GFR (p<0,05).
Results and Discussion: 46 cases were analyzed. Medium age of recepients 
was 39 years-old (maximum 70, minimum 15). Medium age of donors was 46 
years-old (maximum 67, minimum 20).
We found a significant negative relation between receptors’ age and GRF 
at hospital discharge (r=-0.57, p<0.001), 1st month (r=-0.56, p<0.001), 3rd 
(r=-0.44, p=0.003), 6th (r=-0.44, p= 0.003), 12th (r=-0.55, p<0.001) and 24th 
(r=0.43, p=0.005) month af ter KT.
Donors’ age have a significantly negative relation with the outcome at 3rd (r=-
0.52, p=0.001), 6th (r=-0.41, p=0.01), 12th (r=-0.48, p=0.002) and 24th (r=-
0.49, p=0.002) month af ter KT. Donors’ age didn’t relate significantly with GFR 
at hospital discharge nor at 1st month postoperatively. 
Conclusion: In our analysis, it seems that the age of living donor kidney trans-
plant recipients has a negative influence on graf t function, from as early as 
hospital discharge and at least until two years postoperatively. In what conc-
ers the donors’ age, it also seems to have a similar negative ef fect on graf t 
outcome, although the ef fect was not noticed until the 6th month af ter trans-
plant. Prospective controlled studies are necessary to support the issuing of 
recommendations about the selection of living donors for renal transplanta-
tion.
Reference: 
1. Saudi J Kidney Dis Transpl 2013;24(4):673-681 

08AP13-9
Impact of hemodilution on hemostasis and coagulation in liver 
transplantation 

Sabate A.1, Blasi A.2, Costa M.1, Beltran J.2, Reyes R.1, Torres F.3

1Hospital Universitari de Bellvitge, Dept of Anaesthesiology & Intensive Care, 
Barcelona, Spain, 2Hospital Clínic de Barcelona, Dept of Anaesthesiology 
& Intensive Care, Barcelona, Spain, 3Universitat Autonoma de Barcelona, 
Statistics, Barcelona, Spain

Background and Goal of Study: We hypothesized that data from Rotem may 
be less influenced than the values of platelets and coagulation factors during 
Liver Transplantation (LT). 
Materials and methods: To demonstrate our hypothesis we have analyzed 
prospective data from a randomized, multicenter, double-blind, placebo-
controlled trial of pre-emptive administration of concentrated fibrinogen. The 
transfusion threshold for platelets and fibrinogen were 50.000 /mm and 1g/L, 
respectively; Data are expressed as mean (95% CI).
Results and discussion: 92 patients were included; 51 to the fibrinogen 
group and 48 to the saline group. In the fibrinogen group a median of 400 ml 
preemptive fibrinogen (3.54 g) were administered: 53% received RBC’s, 17% 
platelets, 6% FFP, 21% tranexamic. 4.2% additional fibrinogen; median fluid 
therapy was 2459 ml. In the saline group a median of 300 ml of preemptive 
saline were administered; 43% received RBC’s, 20.5% platelets, 17% FFP. 27% 
tranexamic. 22% fibrinogen through the procedure; median fluid therapy was 
2350 ml.
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.* p<0.05 Baseline
Differences After 
preemptive dose 

from baseline

Differences 
Reperfusion from 

baseline

Differences 
End-surgery from 

baseline
FIBRINOGEN 
GROUP N= 48

    

Hemoglobin(g/L) 
Hematocrit (%) 
Platelet(103/mm3) 
Fibrinogen(g/L) 
ExT-MA10 (mm) 
FibT-MA10 (mm

11.52[10.93;12.10] 
33.35[31.65;35.06] 

86708[74227;99189] 
1.87[1.67;2.07] 

37.13[34.74;39.52] 
7.95[6.87;9.04]

-1.43[-0.96;-1.89] * 
-3.34[-1.94;-4.74] * 
-6979[1791.-15749] 

0.31[0.56;0.06] * 
3.92[6.28;1.56]* 
3.77[5.01;2.53]*

-1.84[-1.37;-2.30] * 
-4.27[-2.87;-5.67] * 
7520[16291;-1249] 
-0.16[0.09;-0.42] 
0.9 [3.31;-1.34] 
2.44[3.66;1.23]*

-1.65[-1.19-;2.12] * 
-4.15[-2.74;-5.56] * 
15085[23911;6260] 
- 0.21[0.04;-0.47] 
3.90[6.29;1.50] 
0.81[2.08;-0.47]

SALINE GROUP 
N= 44

    

Hemoglobin(g/L) 
Hematocrit (%) 
Platelet(103/mm3) 
Fibrinogen(g/L) 
ExT-MA10 (mm) 
FibT-MA10 (mm

11.66[11.05;12.27] 
34.43[32.64;36.22] 

79045[66009.;92081] 
1.94[1.73;2.15] 

36.26[33.76;38.76] 
9.18[8.07;10.30]

-1.34[-0.85;-1.83] * 
-3.81[-2.32;-5.29] * 
-5636[3587;-14859] 

-0.19[0.08;-0.45] 
0.30[2.75;-2.15] 

-0.16[1.13;-1.44] *

-2.4 [-1.94;-2.91] * 
-6.8 [-5.42;-8.36] * 
1363[10524;-7796] 
-0.28[-0.02;-0.55] 
* -0.29[2.17;-2.75] 
-1.42[-0.15;-2.73]*

-2.50[-2.01;-2.98] * 
-7.21[-5.74;-8.68] * 
8318[17478;-842] 
-0.38[-0.11;-0.64] 
* 1.81[4.28;-0.66] 

-1.36[-0.08;-2.65] *

[Lab and Rotem Data]

Conclusions: Pre-emptive dose of fibrinogen partially prevents from fibrino-
gen and clot-firmness at 10 minutes-Fib-Tem decrease. Platelets and clot firm-
ness at 10 minutes-Extem were well maintained, even increased through the 
procedure. 

08AP13-10
Intraoperative hidroelectrolitic, acid-base balance and blood 
gases: the renal graf t outcome influence af ter living donor 
kidney transplantation 

Silva J., Saraiva A., Soares M., Fernandes R., Cavaleiro C., Machado H.
Centro Hospitalar do Por to, Dept of Anaesthesiology & Intensive Care, Por to, 
Por tugal

Background and Goal of Study: Kidney transplantation (KT) is the first 
choice treatment to improve chronic kidney disease health status.
Living donor KT has been rising in the past years, as it carries lower risks of 
complications or rejection, and better early function of the transplanted kid-
ney. (1)
In our institution arterial blood gas samples are collected by protocol at pre-
induction of anesthesia, post-induction and af ter renal artery unclamping.
The aim of our study was to evaluate the influence of intraoperative hidroelec-
trolitic, acid-base balance and blood gases on renal graf t (RG) function af ter 
living donor KT.
Materials and Methods: Retrospective observational audit of living donor KT 
patients from January 2010 to December 2012. 
Data were collected from medical records and included: age, sex, medical 
diseases, anaesthetic and surgical procedure duration,  cold ischemia time, 
mortality rate and intraoperative gasometric values (pH, pCO2, pO2, HCO3-, 
Na+, K+, Cl-, aniongap, glucose, lactate, hemoglobin and hematocrit) at pre-
induction, post-induction and af ter renal artery unclamping.
The outcome analyzed was glomerular filtration rate (GFR) at hospital dis-
charge, 1, 3, 6, 12, and 24 month.
Descriptive and univariate statistical analysis were made using IBM SPSS 
Statistics v.21.
Spearman correlation was used to assess the relation between blood param-
eters and GFR (significance level p<0,05).
Results and Discussion: A total of 46 cases were analyzed. 24% were wom-
en. Medium age of Kidney recipients patients was 39 years-old (maximum 
70, minimum 15). Median time of Chronic Kidney Disease was 89 months 
(minimum 10, maximum 312) and all patients were alive at two years post-
transplant.
We found no statistically significant relation between any of the gasometric 
values at pre-induction, post-induction and post-unclamping of renal artery, 
and GFR at at hospital discharge, 1, 3, 6, 12, and 24 months.

Conclusion: Despite the constant concern regarding the intraoperative hi-
droelectrolitic, acid-base balance and blood gases on RG function af ter living 
donor KT, none of the analyzed variables appeared significantly related with 
the renal graf t function evaluated as GFR until 2 year postoperatively. To our 
knowledge, this association has not been studied so far. There may not exist 
the need to collect Arterial Blood samples as of ten as it is done by protocol in 
our insitution during KT from living donors.
Reference: 
1. Nephrol Dial Transplant (2015) 0: 1-7 

08AP13-11
Lab versus Rotem guided transfusion of blood products 
in liver transplantation 

Blasi A.1, Sabate A.2, Beltran J.3, Costa M.2, Reyes R.2, Torres F.4

1Hospital Clínic de Barcelona, Dept of Anaesthesiology & Intensive Care, 
Barcelona, Spain, 2Hospital Universitari de Bellvitge, Dept of Anaesthesiology 
& Intensive Care, Barcelona, Spain, 3Hospital Clínic, Dept of Anaesthesiology 
& Intensive Care, Barcelona, Spain, 4Universitat Autonoma de Barcelona, 
Statistics, Barcelona, Spain

Background and Goal of Study: The theoretical threshold for platelets and 
fibrinogen transfusion of clot firmness ExTem at 10 of 35 mm and FibTem at 10 
minutes of 8 mm proposed in LT(1), has been analyzed
Materials and methods: Data from a randomized, multicenter, double-blind, 
placebo-controlled trial of pre-emptive administration of concentrated fibrino-
gen has been analyzed. The transfusion threshold for platelets and fibrinogen 
were 50.000 /mm and 1g/L, respectively. Data are expressed as mean (95% 
CI).
Results and discussion: 92 patients were included; 51 to the fibrinogen 
group and 48 to the saline group. In the fibrinogen group a median of 400 ml 
preemptive fibrinogen (3.54 g) were administered: 53% received RBC’s, 17% 
platelets, 6% FFP, 21% tranexamic. 4.2% additional fibrinogen; median fluid 
therapy was 2459 ml. In the saline group a median of 300 ml of preemptive 
saline were administered; 43% received RBC’s, 20.5% platelets, 17% FFP. 27% 
tranexamic. 22% fibrinogen through the procedure; median fluid therapy was 
2350 ml.

 Baseline

Baseline Data 
Platelet<50.000/

mm3 
Fibrinogen<1g/L 
ExTMA10<35 mm 
FibTMA10<8 mm

Reperfusion 
Data Platelet 
<50.000/mm3 

Fibrinogen<1g/L 
ExTMA10<35 mm 
FibTMA10<8 mm

End surgery 
Data Platelet 
<50.000/mm3 

Fibrinogen<1g/L 
ExTMA10<35 mm 
FIibTMA10<8 mm

FIBRINOGEN 
GROUP N= 48

    

Platelet(103/mm3) 
Fibrinogen (g/L) 
ExT-MA10 (mm) 
FibT-MA10 (mm)

8670 [74227;99189] 
1.8[1.67;2.07] 

37.13[34.74;39.52] 
7.95 [6.87;9.04]

1%[12.0%,37.3%] 
5%[3.5% 22.7%] 

17%[24.4%,54.5%] 
18%[27.%,57.9%]

4%[ 2.3%,20.0%] 
2%[0.5%,15.1%] 

15%[19.1%,47.1%] 
13%[15.3%,41.8%]

2%[0.5%,14.5%] 
0.0%[0.0%,6.4%] 
7%[7.0%,31.4%] 

16%[24.2%,55.5%]

SALINE GROUP 
N= 44

    

Platelet(103/mm3) 
Fibrinogen (g/L) 
ExT MA10 (mm) 
FIbT MA10 (mm)

79045[66009.;92081] 
1.94 [1.73;2.15] 36.26 

[33.76;38.76] 9.18 
[8.07;10.30]

10%[11.5%,37.8%] 
3%[1.4%,18.7%] 

15%[22.7%,54.2%] 
13%[18.1%,48.1%]

8%[8.2%,32.7%] 
7%[6.8%, 30.7%] 

18%[28.5%,60.3%] 
22%[38.5%,70.7%]

6%[5.2%,27.4%] 
7(%[6.6%,30.1%] 

13%[18.1%,48.1%] 
18%[28.5%,60.3%]

[Lab and Rotem data]

Conclusion(s): Rotem criteria indicate that two times more patient would 
require platelets; and three times more patients would require fibrinogen re-
placement af ter liver graf t reperfusion. 
Reference: 
1. Blasi A, et al.Transfusion. 2012; 52: 1989-98 
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09AP01-1
Postoperative epidural analgesia. Our six months experience 
of acute postoperative pain unit 

Vila M., Sifontes K., O’Farrill G., Roman M., Garcia Miguel F.J.
Hospital General de Segovia, Dept of Anaesthesiology & Pain Medicine, 
Segovia, Spain

Background and Goal of Study: Acute postoperative pain (APP) treatment 
is a management challenge. A proper coordination between health profes-
sionals, clinical services and managers is needed. For this reason, Acute Pain 
Units (APU) are created. We show our experience in Segovia General Hospital, 
during first year operation of the APU, in APP treatment through continuous 
epidural analgesia (CEA). We study the characteristics of the patients, tech-
nique data, the quality of analgesia achieved, side ef fects and complications. 
Materials and methods: Transversal study of 117 patients with continuous 
epidural analgesia for APP control on scheduled surgery, during 6 months. 
Continuous epidural infusion of L-bupivacaine 0.125%+150microg of fentanyl 
and intravenous analgesia of Acetaminophen+Metamizole or Dexketoprofen 
were administered per protocol. We employed a data collection sheet.

[Analgesia epidural protocol]

Results and discussion: The study shows the following relevant data: 89.9 % 
are male, ASA II (64.9%), general surgery (73%); up 86.3% received concomi-
tant analgesia and catheter removal time was 48 hours in 61.5%. In 25.6% of 
cases, side ef fects were present. In the first 24 hours, 45.5% reported mild 
pain (VAS 1-3), 24.2% moderate pain (VAS 4-7). 17.1% required rescue anal-
gesia at some point. 26% reported side ef fects (8.8% paresthesias). Epidural 
analgesia provides pain relief, reduces opioids requirements and side ef fects 
while improves surgery outcomes. Epidural block should be performed be-
fore surgery time, with the goal of keeping the patient comfortable and pain-
free. Continuous epidural analgesia requires a daily evaluation of mechanical 
and persistent pain. 
Patients should be monitored closely. Spinal hematoma, epidural abscess or 
peripheral nerve injury may occur. Af ter 48 hours, in the absence of complica-
tions, catheter is removed.

Conclusions: In our experience, CEA has been proven to be an ef fective 
treatment for APP. Although non-serious side ef fects appeared in 26 % of the 
patients, they were all controlled without further complications. It is necessary 
a qualified team with protocols well designed to develop an ef fective APU. 

09AP01-2
Evaluation of low dose of intrathecal morphine in the 
postoperative pain management of patients undergoing 
total knee arthroplasty 

Acevedo Bambaren I.A., Palomero M., Dominguez F., Martin J., Rodriguez I.
Ramon y Cajal Hospital, Dept of Anaesthesiology & Intensive Care, Madrid, 
Spain

Background and Goal of Study: Intrathecal opioid administration was a com-
mon practice in the previous years. However, this practice is actually discard-
ed due to the adverse ef fects. Various studies show that intrathecal morphine 
used at low doses, has low incidence of adverse ef fects and provide good 
control of acute postoperative pain.
The aim of this study is to present our experience with low doses of spinal 
morphine in the postoperative management of total knee arthroplasty (TKA). 
Materials and methods: We retrospectively reviewed the records of 27 pa-
tients (19 female /8 male), Undergoing TKA under spinal anesthesia with 
morphine and bupivacaine. The characteristics in terms of age and American 
Society of Anesthesiologists scale were similar in patients enrolled. All pa-
tients were carried to the Postoperative Acute care Unit and discharged be-
tween 6 and 10 hours.
In the postoperative period patients were followed by the Acute Pain 
Management Unit (APMU). Pain assessment by Visual Analogue Scale (VAS), 
anti-inflammatory medication, numbers of intravenous morphine rescues and 
side ef fects were evaluated at 24 and 48 hours.
Results and discussion: Mean age was 70 years (80/65). American Society 
Anaesthesiologists score was II in 15 patients and III in 12. Intrathecal mor-
phine was used in combination with hyperbaric bupivacaine 0.5% (aver-
age 8.86 mg). In 20 patients morphine dose was 70 mcg, and in 7 was 100 
mcg (average 82.87 mcg). In all of them the same pattern of postopera-
tive analgesia was followed using the AMPU intravenous protocols for TKA 
(Dexketoprofen 50 mg each 8 hours combined with Paracetamol 1 g / 8h and 
and intravenous morphine rescue with a patient controlled analgesia (PCA) 
pump, programmed with a bolus of 1 mg each 10 min). The VAS scale aver-
age at 24 and 48 hours af ter surgery, at rest and in motion was 2.43 and 5.1 
(24 h); 44.37 and 6.25 (48 h), respectively. Intravenous morphine with PCA 
requirements average at 24 and 48 was 8.7 mg and 6.71 mg, respectively. 
Two patients had nausea and vomiting, one patient had itching and no one 
respiratory depression. 
Conclusion: Intrathecal morphine in a low dose range of 70-100 mcg pro-
vides safe and ef fective postoperative analgesia in the immediate postop-
erative period for patients with knee arthrosis undergoing total knee replace-
ment. Higher doses do not increase the analgesic ef fect and can increase the 
incidence of adverse ef fects. 

09AP01-3
Meralgia paresthetica af ter abdominoplasty with neuraxial 
anesthesia: a case report 

Fares-Chagas A.1, Azevedo M.2, Azevedo A.C.3, Garcia D.4, Lami B.4

1Instituto Nacional de Câncer, Dept of Anaesthesiology, Rio de Janiero, Brazil, 
2Hospital Naval Marcilio Dias, Dept of Anaesthesiology & Pain Medicine, 
Rio de Janiero, Brazil, 3Universidade Estácio de Sá, Medical Student, 
Rio de Janiero, Brazil, 4Hospital Estadual Adão Pereira Nunes, Dept of 
Anaesthesiology, Rio de Janiero, Brazil

Background: Meralgia paresthetica (MP) is a clinical syndrome characterized 
by sensory dysfunction of the lateral femoral cutaneous nerve (LFCN) and it 
may be due to compression or direct nerve injury. This study aimed to report 
a case of MP af ter plastic surgery, its pathophysiology and treatment based 
on the relevant literature reviewed.

Acute Pain Management 
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Case report: Female, 60 years old, Asa II, submit ted to abdominoplasty un-
der epidural block, presented on the immediate postoperative, anesthesia in 
the anterolateral region of the right thigh. Ten days later, the numbness was re-
placed by continue burning pain, and dysesthesia. Af ter the evaluation in the 
pain outpatient set ting it was excluded any possibility of neurological injury 
by epidural block and the clinical diagnosis of MP was established. Pregabalin 
was initiated but it has been a resistance to the adhesion and the patient quit 
the treatment. Twenty weeks ahead, the patient still complaining of the burn-
ing pain feelings. 
Discussion: Related to pain syndromes, MP can unsettle the doctor-patient 
relationship. Moreover, this comorbidity can maneuver and be associated 
with chronic pain1. In the surgical scene, the MP may occur in iatrogenic way 
due to the surgical manipulation in some places near the LFCN pathway2,3. 
In this report, we related a case of MP af ter abdominoplasty in a patient who 
underwent to a epidural block. This fact, was a confusion element to establish 
the real diagnosis. The final conclusion supported that the injury of NCFL 
might be due to the classic abdominoplasty incision once as it known that this 
nerve has a variety of pathways af ter leaving the lombar plexus. Furthermore 
the relevant medical aspects of this case, such as anesthetic technique being 
an important issue as dif ferential diagnosis, it is important to emphasize that 
plastic surgery procedures mandatory needed of achieve outcomes with no 
complications. The understanding of this complication is a factor to increase 
quality and safety of surgical care. 
References: 
1. Patijn J, Mekhail N, Hayek S, et al. Meralgia Paresthetica. Pain Pract. 2011 
May-Jun. 11(3):302-8
2. Mattera D, Matínez F, Soria V, et al. Surgical anatomy of the lateral femoral 
cutaneous nerve in the groin region. Eur J Anat 2008;12(1):33-7
3. Watson J, Huntoon MA. Neurologic evaluation and management of 
preoperative Nerve injury. Reg Anesth Pain Med 2015 Sep-Oct;40(5):491-501 
Learning points: MP is possible complication of plastic surgery and it can 
leads to chronic pain. 

09AP01-4
Could a multimodal analgesia technique with tramadol, 
ketamine plus electroacupuncture overcome the gold 
standard epidural postoperative analgesia in radical 
prostatectomy? A prospective study 

Ntritsou V., Papagiannopoulou P., Vringa M., Pozidou I., Kostoglou C., 
Zachariadou C.
‚G. Gennimatas’ General Hospital of Thessaloniki, Dept of Anaesthesiology, 
Thessaloniki, Greece

Background and Goal of Study: The aim of this study was to compare a 
multimodal analgesia technique with intravenous (iv) administration of tra-
madol and ketamine in combination with electroacupuncture (EA) technique 
versus epidural administration of ropivacaine, in patients undergoing radical 
prostatectomy with respect to the ef ficacy of postoperative analgesia and the 
incidence of adverse ef fects.
Materials and methods: Af ter writ ten consent, 70 patients, ASA I-III, undergo-
ing radical prostatectomy were randomly assigned in two groups. In group 1 
(n=35) epidural analgesia technique was applied with ropivacaine 0.2%. In 
group 2 (n=35) a multimodal analgesia technique was administered with iv 
tramadol (0.15mg/kg/h) plus ketamine (0.15mg/kg/h) in combination with EA 
application. A certified acupuncturist placed the needles into the L.I.4 point 
at a 2-cm depth in both hands when the closure of the abdominal walls was 
initiated in the group 2. EA was applied for 30 min using an EA stimulator at a 
100-Hz frequency and a constant pulse program. EA was administered again 
at the ST36 and L.I.4 points for 30 min at a 4-Hz frequency just af ter patient 
extubation. A bolus dose of the chosen regimen was given simultaneously 
with continuous infusion 30 min before the end of surgery in both groups. 
The infusion pumps were designed to provide 24h postoperative pain relief. 
Analgesic ef ficacy, additional analgesics and side-ef fects were evaluated 
at 6h and 24h postoperatively. Pain intensity was assessed using the Visual 
Analogue Scale (VAS 0-10). 
Results and discussion: Demographic data were similar between groups. 
Patients in group 2 showed statistical significant lower VAS scores at rest at 6h 
(p<0.01) and 24h (p<0.001) postoperatively compared to group 1. 
At 24h postoperatively, at movement, group 1 showed statistical significant 
higher pain scores compared to group 2 (p<0.001). 
Group 2 showed significant faster bowel movement, at all time intervals, com-
pared to group 1 (p<0.001). Additional analgesics were provided in patients 
of both techniques with no statistical significance between them. No statistical 

dif ferences between groups were noted concerning adverse ef fects. 
Conclusion(s): In patients undergoing radical prostatectomy, the use of EA 
technique with the combination of tramadol plus ketamine was more ef fec-
tive concerning postoperative pain relief and bowel movement compared to 
epidural use of ropivacaine. 

09AP01-6
Comparison between fascia iliaca compartment block and 
intramuscular piroxicam for on-arrival analgesia in femur 
fracture: a prospective randomised study 

Pai V.K., Singh A.P., Dhar M., Bhaskar B.K.
Institute of Medical Sciences, Banaras Hindu Univeristy, Dept of 
Anaesthesiology, Varanasi, India

Background and Goal of Study: Hip fracture patients have severe pain on 
arrival to the emergency. In low resource setups most of these patients re-
ceive conventional analgesics and are kept on wait till they are optimised for 
definitive surgical treatment. As most of the patients belong to the geriatric age 
group, untreated or under treated pain gives rise to delirium, sleep deprivation 
and increased morbidity and increases the overall morbidity. Conventional 
pain relief like opioids and NSAID causes side ef fects. The main objectives of 
this study were to compare analgesic ef ficacy, patient satisfaction, duration 
of action by fascia iliaca compartment block (FICB) and intramuscular (IM) 
piroxicam for on arrival analgesia in fracture femur. 
Materials and methods: 60 patients with diagnosed or suspected femur 
fracture were included in the study immedietly af ter arrival to the emergency 
department before shif ting the patient to radiology. Patients were randomised 
into two groups (n=30). Group FICB received FICB with 0.2% ropivacaine, 
while patients in Group PIROX received IM piroxicam 40 mg on the af fected 
buttock. Pain was measured on visual analogue scale (VAS). Patients re-
ceived rescue analgesics when required. Onset, duration, ef ficacy and patient 
satisfaction were recorded. 
Results and discussion: Maximum pain relief was better in the FICB group 
both at rest (P <0.01) and on movement (P = 0.02). The median total mor-
phine consumption was 0 mg (interquartile range, 0-2 mg) in the FICB group 
and 5 mg (interquartile range, 4-6 mg) in the morphine group (P <0.01). 
Ef ficacy and patient satisfaction was better in FICB group. Onset of action in 
FICB was faster (18.63 min) to piroxicam (33.53 min). Duration of analgesia 
was longer in piroxicam (14.66 hours) to FICB (12.06 hours).
Conclusion(s): FICB is an easy and ef fective method for pain relief with faster 
onset and lesser side ef fects whereas IM piroxicam has longer duration of 
action, can be administered even by untrained personnel with concerns of 
gastritis. 

09AP01-7
Ultrasound guided continuous fascia iliaca block for pain 
management in elder patients with hip fractures 

Chen L., Yang J., Liu J., Zhang Y.
West China Hospital, Sichuan Universit y, Dept of Anaesthesiology, Chengdu, 
China

Background and Goal of Study: Providing satisfactory and safe analgesia is 
a major challenge for elder patients with hip fractures. The aim of this study 
was to compare the analgesia ef ficacy and safety between continuous fas-
cia iliaca block analgesia (CFIB) and patient-controlled intravenous analgesia 
(PCIA) in elder patients undergoing hip fracture surgery.
Materials and methods: 32 patients (ASA II-III, ages 66-90 years old) sched-
uled for hip fracture surgeries were randomized into two groups. Patients of 
Group CFIB were placed a fascia iliaca catheter under ultrasound guidance 
and 30mL 0.33% ropivacaine was injected via the catheter before standard-
ized general anesthesia. Af ter surgery, a continuous infusion of 0.15% ropi-
vacaine at rate of 2mL/h via the catheter, and a bolus of 30ml 0.15% ropiva-
caine was injected every 24h for 3 days af ter surgery. Patients of Group PCIA 
received standardized general anesthesia and intravenous patient-controlled 
analgesia using sufentanil for 3 days af ter surgery.
Results and discussion: There was no dif ference in pain intensity during 
movement (dynamic VAS) and rest (static VAS) before a bolus injection be-
tween the two groups 24h, 48h and 72 h af ter surgery. Af ter a bolus injection, 
both the static and dynamic VAS decreased in Group CFIB, but only the VAS 
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in 24h postoperatively was found dif ference (static VAS: 2.3 ± 1.5 vs. 1.3 ± 
1.3, P=0.039; dynamic VAS: 5.9 ± 2.1 vs. 4.5 ± 2.3, P=0.041), and compared 
to Group PCIA, only the static VAS was found dif ference (at 24h: 1.3 ± 1.3 
vs. 2.8 ± 1.6, P=0.006; at 48h:1.2 ± 1.6 vs. 2.6 ± 2.2, P=0.044; at 72h:1.3 ± 
1.4 vs. 2.6 ± 2.0, P=0.049). There was no dif ference in analgesic rescue be-
tween the two groups. Fewer side ef fect and better cooperation were found 
in Group CFIB. In Group PCIA, three patients removed the PCA devices be-
cause of nausea and vomiting. And a delirium and a respiratory depression in 
post anesthesia care unit respectively were found. 

[Postoperative VAS]

Conclusion(s): These preliminary results showed similar analgesia ef ficacy 
between continuous fascia iliaca block and patient-controlled intravenous an-
algesia. Fewer side ef fect and better cooperation were found in continuous 
fascia iliaca block.

09AP01-8
Analgesia for total knee arthroplasty using continuous femoral 
nerve block: comparison between two rates of drug infusion 
using 0.125% levobupivacaine 

Montagud A.1, Rodriguez P.2, Gómez L.2, Hernandez M.J.2, Moliner S.2, 
De Andrés J.2

1Hospital Consorcio Universitario General de Valencia, Dept of 
Anaesthesiology & Pain Medicine, Xàtiva, Spain, 2Hospital Consorcio 
Universitario General de Valencia, Dept of Anaesthesiology & Pain Medicine, 
Valencia, Spain

Background: Total knee arthroplasty (TKA) is associated to severe postop-
erative pain. For its control, continuous femoral nerve block (CFNB) analgesia 
has proven as a successful technique, but the proper infusion rate is contro-
versial.
Our goal is to evaluate the ef ficiency and safety of two infusion rates of 
0.125% levobupivacaine through a CFNB af ter TKA.
Material and methods: Comparative and retrospective study of 382 patients 
scheduled to TKA with postoperative analgesia using CFNB between 2014 
and 2015.
Patients are divided in two groups, depending on the infusion rate with 0.125% 
levobupivacaine: 7 ml/h or 12 ml/h (5ml boluses, 30 min. closure time). For 
both groups, complementary analgesia was conducted with paracetamol and 
dexketoprofen and first rescue analgesics was tramadol. 
Demographic characteristics, VAS (mm) scores at rest and in motion af ter 
24h, dispensed boluses and complications were recorded.
Results: 382 patients were included, 245 in the 7 ml/h infusion rate group and 
137 in the 12 ml/h one. No demographic dif ferences were found among both 
groups. The group of 12 ml/h registered slightly lower VAS medium levels than 
the 7 ml/h group af ter 24h, being statistically not significant (p > 0.05) (Table 
1). Patients that received an infusion rate of 7 ml/h needed a higher amount 
of boluses than those of the 12 ml/h group (5 or more boluses: 45.1% in 7 
ml/h group vs. 39% in the 12 ml/h group). All the complications recorded are 
shown in Table 2.
The best choice of local anesthesic, including concentration and optimal 
volume, is controversial. Infusion rates under 4-6 ml/h for CFNB have been 
proven to be inef ficient, but the use of higher rates has not yet been suf-
ficiently studied.

VAS 24h At rest (mm) In motion (mm)

Group 7ml/h 26,2 ( SD 21,8) 32,2 (SD 29,9)

Group 12ml/h 24,8 (SD 19,6 ) 32,1 (SD 22,2)

[Table 1]

COMPLICATIONS Group 7ml/h Group 12ml/h

Nausea/vomits (p<0.05) 14,6% 5,1%

Motor block 0,8% 0,7%

Paresthesia 4% 4,3%

Catheter released 9,7% 8%

[Table 2]

Conclusions: Using of high infusion rates (12 ml/h) of 0.125% levobup. 
through a CFNB delivers a similar analgesia in comparison to moderated rates 
(7 ml/h) without increasing complications.
However, a high infusion rate seems to decrease the necessity of rescue anal-
gesia and thus the resulting complications due to opioids consumption. 

09AP01-9
Safety of diamorphine based epidural mixture in 
postoperative analgesia: experience from a tertiary hospital 
in United Kingdom 

Kalamkar Y., Rabie M., Sundara Rajan R.
Universit y Hospital Nor th Midlands NHS Trust, Dept of Anaesthesiology & Pain 
Medicine, Stoke on Trent, United Kingdom

Background and Goal of Study: Diamorphine, a long acting opioid had 
been regularly used in the past to provide post-operative epidural analgesia 
in UK[1]. Its use has rapidly declined in the last 2 decades[2]. Diamorphine 
based local anaesthetic mixture is infused at lower rates in comparison to 
Fentanyl based solutions; hence, produces less sympathetic and motor block-
ade.
The goal of this retrospective study was to evaluate the “Safety” of Dia-
morphine based epidural analgesia in post-surgical patients.
Materials and methods: We obtained approval from local audit and research 
department. All the patients who had postoperative epidural analgesia be-
tween Feb.2014 and Oct.2015 were included in the study.Data was obtained 
from acute pain audit data, patient’s electronic and paper notes.Data collect-
ed include demographics, surgical details, epidural procedure details, pain 
scores and the side ef fects.
Results and discussion: We collected data on 310 (n) patients, with median 
age of 67 ± 13 years (SD).85% of epidurals were performed for elective sur-
geries.35% (110) of the patients developed hypotension. 61%(191) patients 
needed additional fluids and or ionotropic support.19% (59) patients were 
sedated(sores 1-3) needing alterations in epidural rate and concentration of 
Diamorphine. Lower limb motor block was documented by modified Bromage 
score (1-3) in 6% (18) patients of which 72.2% patients had Lumbar epidural. 
6.1% (19) patients developed respiratory complications, of which 68.4% had 
supra-umbilical incision. 14.8% (46) patients developed itching and 3.8% (12) 
patients suf fered from post-operative nausea and vomiting.None of the non-
catheterised patients (29) had urinary retention. 
There was no correlation between epidural infusion rate and the development 
of postoperative hypotension or increased use of intravenous fluids and vaso-
pressors although other causes of hypotension could not be excluded.
Conclusion(s): Our study shows that Diamorphine could be safely used as an 
alternative opioid in epidural mixture for providing post-operative analgesia. 
References: 
1. H. C. Romer and G. N. Russell, “A survey of the practice of thoracic 
epidural analgesia in the United Kingdom,” Anaesthesia, vol. 53, no. 10, pp. 
1016-1022, Oct. 1998
2. S. H. Pennefather, S. Gilby, A. Danecki, and G. N. Russell, “The changing 
practice of thoracic epidural analgesia in the United Kingdom: 1997-2004,” 
Anaesthesia, vol. 61, no. 4, pp. 363-369, Apr. 2006 
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09AP01-10
Improvement in pain control with wound catheter af ter liver 
transplantation surgery 

Femenia Price F.1, Cabedo Vidal X.1, Argente Navarro P.1, Lopez Andujar R.2, 
Moya Herraiz A.2

1Hospital Universitari i Politécnic La Fe, Dept of Anaesthesiology & Pain 
Medicine, Valencia, Spain, 2Hospital Universitari i Politécnic La Fe, Dept of 
Surgery, Valencia, Spain

Background and Goal of Study: Local anaesthetics have become increas-
ingly popular for management of surgical pain af ter open hepatic surgery. In 
addition to providing good analgesia, local anaesthetic wound infiltration is 
safe and low cost. The benefit of this technique remains controversial related 
to the position of the catheter. Therefore, the analgesic ef ficacy of continuous 
local anaesthetic instillation af ter liver transplantation surgery remains un-
known. 
The aim of this study was to assess the analgesic ef ficacy of continuous 
wound instillation of ropivacaine in patients undergoing liver transplantation 
surgery with the catheter placed within the musculo-fascial layer of the ab-
dominal wall. 
Materials and methods: All liver transplant patients from January 2015 to 
November 2015 were collected. Since June 2015 a new analgesic protocol 
is developed to post-liver transplant based on continuos local anaesthetic in-
filtration by wound catheters with rescue pain by bolus of morphine. So we 
can compare the new protocol (protocol B) versus the management standard 
based in intravenous morphine (protocol A).
Results and discussion: In the study period they were recorded 83 liver 
transplants. 58 patients were included in the protocol A (estandarized of in-
travenous morphine) 86,2% male, average age was 56.2 years (SD 12.5) and 
avarage weight 72.7 Kg (SD 14.4). 25 patients were included en protocol B 
(catheher instillation), 80% male, average age was 56.3 years (SD 7.5) and 
avarage weight 80.9 Kg (SD 13.1). The visual analogue scale (VAS) obtained 
in patients included in protocol A was 3.8 (SD 2.6) with stayed in the critical 
care unit of 3.7 days (SD 5,3) while the VAS obtained in patients included in 
protocol B was 2.8 (SD 2.6) and the stayed in the critical care unit of 3.3 days 
(SD 2.4). There was a dif ference in the rescue dose of morphine used during 
the first 72 hours postoperative of 28.4 mg (SD 11.7) with protocol A versus 
19,1 mg (SD 4,6) using protocol B.
Conclusion: A better pain control, decreased stayed in critical care unit and 
reduced morphine consumption were detected in patients included in new 
protocol based on continuos local anaesthetic infiltration by wound catheters 
with rescue pain by bolus of morphine in liver transplant patients. These im-
provements in pain control patient could save costs. 

09AP01-11
Postoperative analgesic efficacy of the transversus abdominis 
plane block with USG guided in the elective cesarean section 

Buluc H.1, Ar Yıldırm A.1, Turan G.1, Karadogan F.1, Akif Sargın M.2, Akgun N.1

1Fatih Sultan Mehmet Teaching and Research Hospital, Dept of 
Anaesthesiology & Intensive Care, Istanbul, Turkey, 2Fatih Sultan Mehmet 
Teaching and Research Hospital, Dept of Gynecology, Istanbul, Turkey

Background and Goal of Study: In this study we aimed to evaluate postop-
erative analgesic ef ficacy of transabdominal rectus plexus block (TAP) with 
USG guided in cesarean section during 24 hours af ter operation.
Materials and methods: Following Ethics Commitee approval and informed 
patient consent; patients undergoing cesarean section were chosen with ran-
domized double blinded by sealed envoloped technique. Patient has been 
monitarized with noninvazive techniques as electrocardiogram, SPO2 and 
noninvazive blood pressure measuring. Anesthesia induction were obtained 
with 2-2.5 mg/kg propofol and 0,6 mg/kg rocuronium. Af ter intubation follow-
ing delivering of the baby anesthesia maintenance were obtained with sevoflu-
rane and remifentanil infusion (0.05-0.2 µg/kg/min) Patients were divided into 
two randomized groups before anesthesia induction. At the end of the opera-
tion TAP Block was performed with USG guidence before patient awakening.
In Group T (n=15); TAP block with USG guidence were given 0,25 % bubiva-
caine 60 ml (30 ml at each side).
In Group S (n=15) were given 0,9 % NaCl 60 ml ( 30 ml at each side ).
The anesthesiologist who was collecting the data has no idea of in which 
group was the patient. During the operation heart rate, sistolic, diastolic arte-
rial pressure was recorded 15 minutes interval time. 1 mg/kg meperidin IV 
was given at the end of the surgery.

Pain score has been assessed with Visual Analog Scale (VAS) and Verbal 
Desciriptor Scales in the postoperative 0, 5, 15, 30 minutes and 1, 2 , 4, 12 
ve 24 hours. Patient Controlled Analgesia (PCA) pump was prepared with 
meperidine (10 mg bolus and 15 minutes of lock out time) and was used all 
the patients. If VAS score still remains bigger than three 1 gr paracetemol IV, 
tenoxicam 20 mg IV and 0.5 mg/kg meperidine IV has been given sequentially.
Results and discussion: Group T’s first time on the need for analgesia, was 
significantly higher than in Group S (p:0.003). Total dose of meperidine in 
need of analgesia was significantly higher in Group S than Group T .(p:0.001) 
Tenoksikam and paracetamol used in Group S is significantly higher than 
Group T. (GrT; 0±0, GrS;14,67±9,15, Gr T; 0±0, GrS: 0,4±0,51, p:0.001; 
p:0.007). 
Conclusion(s): As a result TAP block is a good alternative in multimodal anal-
gesia management which is a simple, practical and ef fective that reduces the 
need of post operative analgesia and it is comfortable for the patients. 

09AP02-1
An audit of analgesic effect of patient-controlled analgesia 
using hospital information system - a classification tree 
approach 

Liao C.-P.1, Chang K.-Y.2, Lin S.-P.2, Tsou M.-Y.2

1Far Eastern Memorial Hospital, Dept of Anaesthesiology, New Taipei Cit y, 
Taiwan, Republic of China, 2Taipei Veterans General Hospital, Dept of 
Anaesthesiology, Taipei, Taiwan, Republic of China

Background and Goal of Study: Although assessing analgesic ef fects of 
patient-controlled analgesia (PCA) is essential for acute pain service, such 
routine assessment is a heavy burden for an understaf fed team. This study 
demonstrated how to evaluate analgesic ef fects of PCA by direct data retrieval 
from a hospital information system (HIS). A classification tree methodology 
was also applied to the identification of factors associated with moderate to 
severe pain during the PCA course.
Materials and methods: Patients receiving postoperative PCA in 2012 were 
included in this retrospective study. The numeric rating scale (NRS) pain mea-
surements were directly retrieved from the HIS and then mean pain scores 
were calculated on a daily basis for 7 postoperative days. Tree-based clas-
sification methods were applied to identify conditions associated with NRS > 
4. Patient characteristics and PCA pump set tings were regarded as potential 
predictors of higher NRS in the classification tree analysis. Subgroup analyses 
were further conducted in patients receiving intravenous PCA (IVPCA), lumbar 
patient-controlled epidural analgesia (PCEA) or thoracic PCEA.
Results and discussion: There were 4012 patients and among them, 2886, 
458 and 668 patients received postoperative IVPCA, lumbar PCEA and tho-
racic PCEA, respectively, with totally 27,396 mean daily NRS pain measure-
ments included in the analysis. The daily mean NRS during the 7 postopera-
tive days for dif ferent surgical types by distinct types of PCA ranged from 0.9 
to 3.2. Classification tree analysis revealed that gynecologic patients receiv-
ing IVPCA had higher incidence of NRS > 4 in the first postoperative days 
(15.2%), as well as those who received abdominal surgery and postoperative 
IVPCA with age <50 years (14.3%). For patients receiving thoracic PCEA, it 
was noted that patient had higher incidence of moderate to severe pain af ter 
the discontinuation of PCA (the fourth and fif th postoperative day, 10.1%). No 
patient subgroup had more than 10% incidence of moderate to severe pain in 
those receiving lumbar PCEA. PCA pump set tings were not associated with 
the incidence of higher pain scores.
Conclusion(s): Direct data retrieval from the HIS provided a convenient way 
to evaluate analgesic ef fects of PCA over time. The tree-based classification 
analysis of fered useful information to improve the quality of postoperative 
acute pain management.
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09AP02-2
Audit of pain management following emergency laparotomies 
in cancer patients: a prospective observational study from an 
Indian tertiary care hospital 

Bakshi S., Gawri A., Panigrahi A.
Tata Memorial Hospital, Dept of Anaesthesiology & Pain Medicine, Mumbai, 
India

Background: Pain management following emergency laparotomies is a chal-
lenge in view of poor general condition of patients, odd timings and poor out-
comes of surgery. Current recommendations favor multimodal opioid sparing 
techniques including epidural analgesia following elective laparotomies, no 
such recommendation exists for emergency surgeries. There exit a variabil-
ity in use of regional analgesia in this group. Possible reasons accounting 
this variability could be preoperative surgical or anaesthesia concerns, lack 
of time or skills. 
Aim: To study current pain management practices in emergency laparoto-
mies and to understand factors influencing the choice of pain management 
technique.
Methods: Following approval from hospital IEC, the audit was registered with 
Clinical Trial Registry of India (2014/07/004782). This is an observational study 
of perioperative pain management of adult patients following emergency 
laparotomy from Aug 14- Feb 15. Data analyzed included indication, time of 
surgery, ASA grading and P-POSSUM score of patients, analgesia used, pain 
scores, patient satisfaction score and experience of the on call anesthesiolo-
gist.
Results: Data from 135 patients were analyzed. Intestinal obstruction was the 
commonest indication for emergency laparotomy with diversion colostomy 
and hemicolectomy forming the major bulk of surgeries performed during 
emergency hours at our institute-a tertiary cancer centre. Majority of patients 
(95%) belonged to ASA I/II E grade, with a predicted mortality of 0-5% (using 
P-POSSUM score) in 66% of patients. Perioperatively, opioids were the main-
stay of pain management. Epidural analgesia was used in 9% of patients even 
though 75% of cases were conducted by anaesthesiologists confident/expert 
in thoracic epidural insertion. Referral to Acute Pain Service (APS) team was 
made in 31% of the cases. Pain at movement was moderate-severe in more 
than 60% of patients within first 24 hrs and in 37% patients at the end of 72 hrs. 
Overall satisfaction with the pain management was significantly higher among 
patients managed by the APS team (mean score = 7) than those managed by 
the unit (mean score = 5).
Conclusion: Epidural analgesia for pain management in emergency laparoto-
mies are less preferred, opioids are the mainstay. Lack of experience, patient 
factors are not the primary reason for these techniques not gaining popularity. 
Prospective studies defining the role of regional /opioid sparing techniques in 
this group is needed. 

09AP02-3
Remifentanil for LRyGB: Is opioid-induced hyperalgesia 
important following bariatric surgery? 

Perrit t E.S.1, Robin N.2, Singh S.2

1Countess of Chester Hospital, Dept of Anaesthesiology, Chester, United 
Kingdom, 2Countess of Chester Hospital, Dept of Anaesthesiology & Intensive 
Care, Chester, United Kingdom

Background and Goal of Study: The management of post-operative pain fol-
lowing Laparoscopic Roux-en-Y gastric bypass (LRYGB) is challenging: seda-
tion, immobilisation and hypoventilation can result from the administration of 
opioid analgesics. Remifentanil can facilitate optimum intubating conditions, 
haemodynamic stability and reduced use of long-acting opioids. However, 
acute opioid-induced hyperalgesia (OIH) may increase post-operative pain. 
Specific data on OIH in bariatric surgery is lacking. We investigated whether 
intra-operative remifentanil was associated with dif ferences in post-operative 
analgesic consumption or patient outcomes. 
Materials and methods: A retrospective review of LRYGB surgery was per-
formed. Data were collected from an existing surgical database, electronic 
prescribing system, and review of anaesthetic charts. Patients anaesthetised 
by a single Consultant were analysed before and af ter a change in practice 
(from using Remifentanil to not using Remifentanil).
Results and discussion: Thirty-eight cases were analysed. In 20 cases, intra-
operative remifentanil was used. In 18 cases, remifentanil was not used. All 
other aspects of anaesthetic technique were consistent, in particular intra-
operative analgesia. Patients in the remifentanil group received more intra-op-

erative and recovery morphine (p=0.0376). This group also spent significantly 
longer in recovery (p=0.0058). No significant dif ferences in mean overnight 
morphine consumption, time to mobilisation or length of stay were seen.
Conclusion(s): We have examined small, but well matched, groups of pa-
tients having LRYGB with and without intra-operative remifentanil, and found 
significantly reduced opiate consumption and recovery time. High doses of 
remifentanil could be associated with increases in acute pain af ter surgery, 
although systematic review has found conflicting evidence regarding the exis-
tence of OIH1. Our results may reflect reduced sedation or improved analgesia 
in the absence of OIH. We acknowledge that conclusions are limited by the 
small numbers involved, with potential for confounding variables. It is nonethe-
less an important observation which ought to prompt larger scale studies into 
OIH in the Bariatric population.
Reference: 
1. Rivosecchi, Ryan M., et al. “An evidence based systematic review of 
remifentanil associated opioid-induced hyperalgesia.” Exper t opinion on drug 
safety 13.5 (2014): 587-603. 
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The effect of non-opioid analgesics on opioid use in general 
anesthesia 

Avidan A.1, Weissman C.1, Cohen M.2, Levin P.D.3

1Hadassah Hebrew Universit y Medical Center, Dept of Anaesthesiology & 
Intensive Care, Jerusalem, Israel, 2Shaare Zedek Medical Center, Dept of 
Internal Medicine, Jerusalem, Israel, 3Shaare Zedek Medical Center, Dept of 
Intensive Care, Jerusalem, Israel

Background and Goal of Study: Use of non-opioid analgesics (NOA) has 
been shown to reduce the requirement for perioperative opioids, and thus po-
tentially decrease opioid side ef fects. This study examined longitudinal trends 
in NOA use and associated changes in opioid administration.
Materials and methods: Data on opioid and NOA (dipyrone and ketorolac) 
use in adults during general anesthesia (without additional regional anesthe-
sia) were retrieved from the computerized anesthesia information system for 
April 2007 to September 2015. Temporal changes in NOA and opioid use and 
dosages were examined. 
Results and discussion: Data from 61,646 surgeries were analysed. NOA ad-
ministration increased linearly from 333/1431 (23.3%) patients (second quar-
ter 2007) to 1381/1920 (68.6%) patients (third quarter 2015, p<0.001). Mean 
morphine dose/patient was similar with or without NOA (with NOA: 12024 pa-
tients, 10.1±1.3mg; without NOA: 8961 patients, 9.6±1.0mg, p=0.66). Mean 
morphine dose per patient declined over time at a similar rate for patients who 
did or did not receive NOA (Figure 1).

[Figure 1. Mean Doses of Opiods with or without Non-Opioid Analgesics for 
General Anesthesia over 8.5 Years]
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Mean fentanyl dose per patient was lower in patients receiving NOA than in 
patients not receiving NOA (with NOA: 29,530 patients, 184±11µg; without 
NOA: 25,422 patients, 247±21µg, P<0.001). The mean fentanyl dose per pa-
tient decreased over time for patients receiving NOA, while it increased for 
those not receiving NOA (Figure 1).
Conclusion(s): NOA administration in general anesthesia increased signifi-
cantly over 8.5 years. NOA use was not associated with a change in morphine 
dosing. Fentanyl dose decreased over time in patients receiving NOA, but in-
creased in patients not receiving NOA. This might reflect case selection - e.g. 
patients not planned for extubation may have received higher fentanyl doses 
and not be candidates for NOA. These findings suggest that factors other than 
NOA administration influenced opioid dosing. 

09AP02-6
Comparison of low-pressure vs. standard-pressure 
pneumoperitoneum laparoscopic cholecystectomy 
on postoperative pain and quality of recovery 

Barrio J.1, García L.2, Sellés R.2, San Miguel G.1, Errando C.L.3, Gallego J.4

1Hospital Arnau de Vilanova (Valencia), Dept of Anaesthesiology, Valencia, 
Spain, 2Hospital Arnau de Vilanova (Valencia), Dept of Surgery, Valencia, 
Spain, 3Consorcio Hospital General Universitario de Valencia, Dept of 
Anaesthesiology, Valencia, Spain, 4Universit y of Valencia, Dept of Surgery, 
Valencia, Spain

Background and Goal of Study: Interventions for improving patient out-
come in laparoscopic surgery includes working with low-pressure instead of 
standard-pressure pneumoperitoneum. However, this intervention remains 
controversial. 
The aim of this study was to compare the ef fect of low-pressure (8 mmHg) vs. 
standard-pressure (12 mmHg) pneumoperitoneum on postoperative pain, an-
algesic requirements and quality of recovery when performing laparoscopic 
cholecystectomy(LC).
Materials and methods: Prospective, randomized, double blinded clinical 
trial. Ninety patients scheduled for elective LC were randomly allocated on 
low-pressure vs. standard-pressure pneumoperitoneum LC. Dexamethasone, 
fentanyl, remifentanil, paracetamol, dexketoprofen and wound infiltration with 
levobupivacaine were used intraoperatively. Postoperative analgesia included 
paracetamol and dexketoprofen, and morphine rescue was used if a visual 
analogic score (VAS pain 0-10) was >5. Postoperative VAS for abdominal 
pain, incidence and VAS for shoulder pain, morphine requirements and post-
operative quality of recovery (QoR-15) were registered at 1, 6 and 24 postop-
erative hours(h). Percentage of patients who could not be discharged <24h 
was examined.
Results and discussion: Low-pressure LC patients showed significantly 
lower VAS pain scores for abdominal pain than standard-pressure LC at 1h 
(median 1 vs. 2.3, p=0.008 M-W) and 24h (0.8 vs. 1.7 p=0.010 M-W), but no 
at 6h (1.9 vs. 3.2 p=0.204 M-W ). Incidence and VAS score for shoulder pain 
were higher for standard-pressure LC, but not in a significant manner (8.6% 
(VAS median 3.2) vs. 0%(VAS 0) at 1h, 22.9% (VAS 3.5) vs. 14.5% (VAS 3) at 6h, 
37.1% (VAS 3.9) vs. 21.8% (VAS 2.6) at 24h). More patients needed postop-
erative morphine rescue at standard-pressure LC (25.7% vs. 5.5%, P=0.006 
Chi2). Quality of recovery was better in the low-pressure LC group (QoR-15 
1h: 93.3% vs. 90% p=0.031 M-W, 6h: 91% vs. 87.3% p=0.019 M-W, 24h=96% 
vs. 92.6% p=0.016 M-W). 7.2% of patients in the low-pressure LC group and 
14.2% in the standard-pressure LC group could not be discharged home 
<24h (p=0.471 Chi2). Main reasons for no discharge at 24h were surgical 
reasons instead of patient conditions.
Conclusion(s): Low-pressure LC was associated with lower VAS scores for 
abdominal pain, lower morphine requirements and better quality of recovery 
than standard-pressure LC. However, the magnitud of the ef fect could be low 
and it did not influence discharge. 

09AP02-7
Impact of remifentanil application modality on postoperative 
pain af ter brest conserving surgery 

Cvetkovic A., Mitrovi Jacimovic L., Vojinovic Golubovic V., Miler Mircic D., 
Kristic S., Milanovic M.
Institut for Oncology and Radiology of Serbia, Dept of Anaesthesiology & 
Intensive Care, Belgrade, Serbia

Background and Goal of Study: Continual remifentanil use in anesthesia is 
related with postoperative hyperalgesia and opioid tolerance. Study investi-
gate whether lowering remifentanil dose at the end of surgery impact on pain 
decrease, need for rescue analgesics and nausea appearance in postopera-
tive period.
Materials and methods: Twenty five female patients, ASA 2 class, under-
went brest conserving surgery in general anaesthesia, between January 
and October 2015. Anesthesia was induced with propofol and remifentanil. 
Anesthesia was maintained with propofol and with remifentanil in dose: group 
A (13/25) fixed dose: 0.4mcg/kg/min to the end of surgery, and in group B 
(12/25) from last 30 minutes of surgery, on every 10 minutes, remifentanil was 
gradually lowered from 0.4 to finally 0.1 mcg/kg/min. Tradamol 100 mg intra-
venously was given in both groups 15 min before end of surgery. Ketorolac 
was rescue analgesic. Pain score af ter arm movement and in rest (VAS and 
modified VAS), postoperative nausea and vomiting was followed in first 24h. 
Fisher’s exact test and Wilcoxon rank sum test with continuity correction are 
used to test dif ferences between groups.
Results and discussion: Average patients age 48.67, average BMI 24,20. A 
group (52%), average age 49.1, average BMI 24.07, B group (48%), average 
age 47.4 and BMI 24.50. Average surgery time was 81.9 min. There was sta-
tistically significant decrease in average pain score af ter arm movement and 
in rest in first 24 h between gruop B and A (2.07 vs. 4.0, p <0.05) and (1.04 
vs. 3.0, p <0.05). Rescue analgesic use in first postoperative hour, in B vs A 
group was 1 vs 3 patients, p<0,01. One hour af ter dose of rescue analgesics 
pain score was B vs. A group 0 vs. 0.6, p <0.05. Nausea in 24h in B vs. A was 
1.20 vs 3.40, p <0.01.
Conclusion(s): Gradual lowering of remifentanil 30 minutes before end of 
surgery significantly decreased pain score, nausea and use of rescue anal-
gesics. 
References: 
1.Colvin LA, Fallon MT. Opioid-induced hyperalgesia: a clinical challenge.
Br J Anaesth. 2010;104(2):125-7.
2.Guignard B, et al. Acute opioid tolerance: intraoperative remifentanil 
increases postoperative pain and morphine requirement. Anesthesiology. 
2000;93(2):409-17. 
3. Zhao M, et al. Enhancement of spinal N-methyl-D-aspartate receptor 
function by remifentanil action at delta-opioid receptors as a mechanism 
for acute opioid-induced hyperalgesia or tolerance. Anesthesiology. 
2008;109(2):308-17.
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First clinical experience of successful perioperative phantom 
limb pain prevention 

Osipova N.A.1, Sobchenko L.A.1, Teplyakov V.V.1, Zagorulko O.2, 
Osipova V.V.3, Churyukanov M.V.4

1Moscow P.A. Ger tsen Research Institute of Oncology, Dept of 
Anaesthesiology, Moscow, Russian Federation, 2FSBSI Petrovsky National 
ResearchCentre of Surgery, Pain Clinic, Moscow, Russian Federation, 3The 
I.M. Sechenov First Moscow State Medical Universit y and Clinical Center 
for Neuropsychiatry, Neurological Research Depar tment, Moscow, Russian 
Federation, 4The I.M. Sechenov First Moscow State Medical Universit y and 
Petrovsky National Research Centre of Surgery, Chair of Nervous Diseases 
and Neurosurgery, Pain Clinic, Moscow, Russian Federation

Background and Goal of Study: Phantom limb pain (PLP) prevention re-
mains an important and unsolved problem. We present 5-component spe-
cial drug prevention (SDP) scheme as novel multimodal approach to prevent 
PLP that is able to suppress specific pathogenetic PLP mechanisms on dif-
ferent levels of nervous system: anticonvulsant (Gabapentin), corticosteroid 
(Dexamethasone), protease inhibitor (Aprotinin), NMDA-receptor antagonist 
(Ketamine) and tricyclic antidepressant (Amitriptyline). 
Materials and methods: We observed 28 oncological patients aged 48+19 
af ter high amputation of lower/upper limb under general anesthesia (Group 1, 
n=14) or under general plus epidural anesthesia (Group 2, n=14). As all pre-
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vious published approaches for pain prevention were not ef fective we have 
no control group from ethical point of view. Standard intra- and postopera-
tive monitoring, VRS 0-4 at rest and during movement, questionnaire “Pain 
Detect” were performed. Five components were used in addition to traditional 
means of anesthesia and analgesia in dif ferent combinations 2-4 days before, 
during and for 6 months af ter amputation. 
Results and discussion: 7-10 days af ter amputation patients experienced 
only mild sensory symptoms ceased on SDP scheme and mild stump pain 
(VRS): 1.38+0.3 (Group 1), 1.4+0.3 (Group 2). During 6-months follow-up 
none of patients of both groups have any of PLP symptoms; no any compli-
cations were registered. By the time of abstract preparation the presented 
multimodal approach allowed to completely prevent PLP in 53 patients and 
became a part of routine practice in our institution.
Conclusion(s): The novel 5 component multimodal scheme demonstrates 
high long-term ef ficacy in PLP. Implementation of this technology will markedly 
improve life quality and social activities including the perspective for further 
prostheses using. The SDP scheme is currently routinely applied in practice 
of Moscow P.A. Gertsen Research Institute of Oncology. Patent for invention of 
the Russian Federation was received 10.04.2012 (№ 2446795). 
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Observational acute pain study in admitted patients of a 
tertiary hospital in Spain 
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Background: There are numerous sources that highlight the undertreatment 
of pain in hospitalized patients.This is not only a need but a right for patients. 
Many scientific societies guarantee it, including the Joint Commission on 
Accreditation of Healthcare Organization (JCAHO) with support from WHO.
Pain is considered the fif th clinical constant [1]. The current status of pain in 
our hospital, is vital to plan and develop strategies in order to follow a Pain 
free Hospital.
Methods: An observational cross-sectional study was performed for 7 con-
secutive days to all patients admit ted to a tertiary hospital of 300 beds. acute 
pain was collected by visual analog scale (VAS) at rest and in motion, VAS 
measurements were performed every 8 hours to all patients admit ted, which 
generated more than 1350 VAS measurements of pain. Other variables of in-
terest as the specific analgesic treatment (locoregional techniques),rescue 
analgesic medication administered, as well as sex, age, reason for admission, 
and specialty care was collected. Data was processed by SPSS v22 (IBM).
Results: 246 patients (149 surgical and 97 medical) were evaluated, the prev-
alence of episodes of moderate to severe pain (VAS> 4) was 53% (132/246) 
of all patients admit ted.69% of surgical patients and 30% of medical patients 
underwent moderate-severe pain episodes.The average number of episodes 
(VAS> 4) occurred 1.45 ±2.0 times.The results showed an average pain VAS 
of 1.69 ± 1.96 IC95{0,5.6} at rest and 2.42 ± 2.49 IC95{0,7.4} in motion.
Rescue medication was administered to 38% of the observed patients (20% 
medical and 25% of surgical patients). Being acetaminophen the most used 
drug.
7.3% of all hospitalized patients received specific analgesic techniques 
18/246. Corresponding to 1.6% (7) of medical patients and 5.7% (11) of surgi-
cal patients.
Discussion: The data are consistent with similar studies in other centers [2], 
however, these data are far from the goal of “Pain Free Hospital”. 
Conclusion: Pain assessment should be considered as the fif th leading vital 
sign.and it should be routinely evaluated.
The percentage of patients with moderate-severe pain is unacceptable and 
more measures are needed to meet the goal of Pain Free Hospital.
References: 
1. Cano JM, de Juan S. Pain evaluation as the fif th vital parameter. Med Clin 
(Barc). 2007 Feb 3;128(4):159.
2. Sommer M, de Rijke JM, et al The prevalence of postoperative pain in a 
sample of 1490 surgical inpatients.Eur J Anaesthesiol. 2008 Apr;25(4):267-74. 
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Background and Goal of Study: Post-operative pain is a major disease bur-
den af ter surgery. Patient controlled analgesia has been wide used for pain 
management in surgical patients, yet, large-scaled studies are lacking to as-
sess its impact on the prognosis of patients. 
Materials and methods: We prospectively enrolled patients who underwent 
major abdominal surgeries receiving patient controlled analgesia (PCA) and 
who received non-PCA analgesia for assessment of 60-day mortality, major 
post-operative complications using electronic medical chart system. Pain in-
tensity was also assessed with visual analogue scale from post-operative day 
1 to day 7, chronic post-surgical pain was assessed by telephone follow-up 
using numerical rating scale. 
Results and discussion: In total, 12015 patients were included in the primary 
analysis. At the end of the follow-up, 1185 patients lost to follow-up. Patients 
in non-PCA group reported increased incidence of moderate-to-severe pain 
on post-operative day 3(6.5% versus 9.6%, p<0.001). Patients receiving non-
PCA analgesia had increased mortalities on post-operative 60-day (1.02% 
versus 0.47%, p<0.001). The survival probability of patients in PCA group 
was statistically higher than those in non-PCA group [99.52%, 95%CI (99.34%-
99.70%) versus 98.97%, 95%CI (98.73%-99.92%)]. Patient receiving non-PCA 
analgesia reported increased in-hospital major complications compared with 
(2.7% versus 1.9 %, p=0.003). Pain intensity was also assessed with visual 
analogue scale from post-operative day 1 to day 7, chronic post-surgical pain 
was assessed by telephone follow-up using numerical rating scale. 
Conclusion(s): Intravenous patient controlled analgesia was related to im-
proved survival, less complications and chronic post-surgical pain af ter major 
abdominal surgery, reiterating the important role of pain management for the 
prognosis of patients who underwent surgery.
References: Abbreviated
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Background and Goal of Study: Orthopedic surgery in adults needs an opti-
mal postoperative pain management. In case of inadequate pain relief in 20% 
of patients af ter surgery may develop chronic pain (1). The aim of study was 
to evaluate the ef ficacy and side ef fects of postoperative analgesia in patients 
af ter orthopedic surgery.
Materials and methods: Af ter obtaining writ ten informed consent and local 
ethic commit tee approval 228 adults (aging 43.5±16.5, ASA I-II) scheduled 
for orthopedic surgery. Numeric rating scale (NRS), ef ficacy and side ef fects 
score (Kongsberg satisfaction score - KSS) and mobility degree will be reg-
istered every hour during the first 8 hours postoperatively (1). Postoperative 
pain was treated with doses of 100 mg tramadol i.m. on demand. Data were 
processed unpaired t-test with Statistica 6.0 (StatSof t Inc., Tulsa, OK, USA); 
p<0.05 significant. Data are means ±SD.
Results and discussion: Mean KSS was 18±2 in the first hour af ter surgery. 
During the next 7 hours, it remained between 19 and 24 corresponding to 
good satisfaction. A slowly increasing degree of mobilization was revealed 
during the first 8 postoperative hours. By analyzing dif ferent types of anaes-
thesia for knee replacement, we found a higher KSS during the first 4 hours 
postoperatively
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(p <0.05) af ter spinal anaesthesia as compared with total intravenous an-
aesthesia. NRS in second hour af ter spinal anesthesia (3.1±0.4) was lower 
than in patients af ter intravenous anaesthesia (5.9±0.9, p<0.05). Total anal-
getic consumption (tramadol) was higher in patients af ter general anaesthesia 
(50.1±5.8 mg vs 14.3±3.1; p <0.02) on the first day af ter operation. 
Conclusion(s): Using KSS may be a useful for monitoring the status, ef ficacy 
and safety of postoperative pain control of orthopedic patients. 
References: 
1. Kuklin V., Skraastad E., Ernst G. et al. Kongsberg satisfaction score: 
a novel system for monitoring the status, ef ficacy and safety of the 
postoperative pain treatment. International Anaesthesia Research Society 
Annual Meeting, San Diego, California, USA, May 4-7, 2013. 
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Analgesia and postoperative pain in open prostatectomies 
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Background and Goal of Study: Postoperative pain control remains still an 
unsolved problem, which results in prolonged hospital stay and increased 
costs. Pain management is a priority in delivering good care.1

The aim of this study is to compare postoperative pain with dif ferent analgesic 
techniques in patients undergoing open prostatectomy.
Materials and methods: Retrospective analysis of patients that underwent 
open prostatectomy in a central hospital during 2014. Anesthetic techniques 
were analyzed, the pain at admission and discharge from the recovery room, 
at 24 and 48 hours, and at discharge from the hospital. Statistical analysis 
was performed using SPSS Statistics® 23, percentages were used for cat-
egorical variables, mean with standard deviation (SD) or median with quartiles 
for nominal variables depending on normality. The Kruskal-Wallis and Mann-
Whitney U tests were performed according to the characteristics of the vari-
able and considered statistically significant with a p-value <0.05.
Results and discussion: We studied 137 patients, with a mean age of 
66.1 years (SD 7.4), of which 83.2% underwent radical prostatectomies. 
Postoperatively analgesia was achieved with PCA (Patient-Controlled 
Analgesia) in 4.7%, DIB (Drug Infusion Ballon) in 35.4%, regional techniques 
in 8.7%, conventional analgesia in 51.2%. The pain scale data are shown in 
Table 1. 

 

Pain at 
entrance into 
the recovery 

room

Pain at exit 
from the 
recovery 

room

Pain at 
24 hours

Pain at 
48 hours

Pain at 
discharge

Median 3 0 1 0 0

Percentile 25/
Percentile 75 0/5 0/0 0/2 0/2 0/2

Minimum/Maximum 0/10 0/3 0/8 0/5 0/3

[Pain scale data]

There were no statistically significant dif ferences between the type of anal-
gesia and the degree of pain control. Surgical wound infiltration with local 
anesthetic was performed in 24.2% of patients, resulting in no statistically sig-
nificant dif ferences in pain scales.
Postoperative pain af ter open prostatectomy is moderate/severe, self-limiting 
and short in duration.2 The best pain therapy for patients undergoing prosta-
tectomy is not yet defined, though there are many possibilities analgesic, with 
similar ef fects in our study.3

Conclusion(s): In conclusion, our study shows that no therapy is statistically 
superior with respect to pain management af ter open prostatectomies.
References: 
1. BMC Anesthesiology 2015;15(1):31
2. Acupunct Med. 2014;32(3):215-22
3. BMC Anesthesiology 2015;15(1):159 
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Analgesic effect of light-emitting diode phototherapy on 
incised wound is via inhibiting IL-6, COX-2 and PGE-2 but 
not IL1-β and TNF-α 

Tan P.-H., Liu C.-C.
E-Da Hospital/I-Shou Universit y, Dept of Anaesthesiology, Kaohsiung, Taiwan, 
Republic of China

Background and Goal of Study: Light-emit ting diode (LED) phototherapy 
has been reported to relieve pain and enhance tissue repair through sev-
eral mechanisms. The treatment of postsurgical pain remains a challenge 
for physicians. The analgesic ef fects of LEDs on incised skin wounds have 
never been examined. In this study, we examined the analgesic ef fects of LED 
therapy on skin incision pain and measured changes in cyclo-oxygenase 2 
(COX-2), prostaglandin E2 (PGE2) and pro-inflammatory cytokines (interleu-
kin (IL)-6, IL1-β, and tumor necrosis factor α (TNF-α)).
Materials and methods: The animal protocols were approved by the 
Institutional Review Board of I-Shou University, Kaohsiung, Taiwan. The rats 
were randomly assigned to dif ferent groups that received LED therapy on the 
skin 6 days before incision (LI group), 6 days af ter incision (IL group), or 3 
days before incision and another 3 days af ter incision (LIL group). One group 
received only skin incisions (I group). Thermal hyperalgesia was tested 1 day 
af ter incision in the LI and I groups and af ter LED therapy in the other groups. 
Af ter behavioral testing, the skin tissues were collected for COX-2, PGE2, IL-6, 
IL1-β and TNF-α protein analyses (n=6 each group). 
Results and discussion: The thermal withdrawal latency was significantly 
decreased in the incision-only group (p=0.013) but not in the three LED treat-
ment groups. Significantly decreased mechanical withdrawal thresholds were 
noted af ter skin incision in all LED treatment groups 
(p<0.05). The expression of IL-6, COX-2 and PGE2 were significantly de-
creased in the three LED-treated groups compared to the I group (p<0.05). 
IL1-β and TNF-α were significantly decreased in the LI group (P=0.025 and 
0.011, respectively) but not in the other two LED-treated groups.
Conclusions: LED therapy relieved thermal hyperalgesia but not mechani-
cal allodynia in incised wounds, and this analgesic ef fect was possibly pro-
duced by the inhibition of IL-6, COX-2 and PGE2 expression. Preemptive LED 
phototherapy was able to transiently suppress the expression of IL-1ß and 
TNF-α one day af ter incision. LED phototherapy was not able to suppress 
the expression of IL-1ß and TNF-α 4 days af ter the incision. LED therapy has 
therapeutic potential for the treatment of post-surgical pain.
Acknowledgements: This work was supported by National Science Council 
Grant MOST 103-2314-B-214-003-MY3, and E-Da Hospital Grant EDPJ 103054, 
103055, and EDAHP 104028. Taiwan 
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Antinociceptive activity of black raspberry (Rubus 
occidencalis L.) extract in a rat model of incisional pain 

Hyun K.1, Choi G.J.1, Baek C.W.1, Jung Y.H.1, Kim H.T.2, Yeon J.H.3

1Chung-Ang Universit y Hospital, Dept of Anaesthesiology & Pain Medicine, 
Seoul, Korea, Republic of, 2Presby terian Medical Center, Dept of 
Anaesthesiology & Pain Medicine, Jeonju, Korea, Republic of, 3Inje Universit y 
Sanggye Paik Hospital, Dept of Anaesthesiology & Pain Medicine, Seoul, 
Korea, Republic of

Background and Goal of Study: The aim of this study was to assess whether 
intraperitoneal administration of Rubus occidentalis extract (ROE) has the an-
tinociceptive ef fect in a rat model of postoperative pain and to examine the 
possible mechanism involved.
Materials and methods: Adult male Sprague-Dawley rats were used, and 
a rat model of postoperative pain was made by plantar incision. 30 rats, in 
either experiment 1 or 2, were randomly assigned to 5 groups. For experiment 
1, two hours af ter plantar incision, rats were injected intraperitoneally with 
a 0.9% saline (control group) or various doses of ROE (POST-ROE 10, 30, 
100, and 300 mg/kg groups). For experiment 2, 30 minutes before planar inci-
sion, rats were injected intraperitoneally with a 0.9% saline or various doses of 
ROE (PRE-ROE 10, 30, 100, and 300 mg/kg groups). In experiment 3, 42 rats 
randomly assigned to 7 groups. Two hours af ter plantar incision, rats were 
injected intraperitoneally with 300 mg/kg of ROE. Ten minutes before ROE 
administration, yohimbine, dexmedetomidine, prazocin, naloxone, atropine, 
and mecamylamine were injected intraperitoneally in each group. For three 
experiments, the mechanical withdrawal threshold (MWT) was evaluated with 
von Frey filament at various time points.
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Results and discussion: The MWTs were significantly increased at 15 min 
af ter post-incisional administration of 300 mg/kg of ROE compared to that in 
control group, and this elevation was observed for up to 45 minutes (Fig.1). 
Overall, elevated MWTs were in proportional of the dosage of ROE. On the 
other hand, ROEs administered before the plantar incision showed no signifi-
cant change in the MWT. The antinociception of ROE was significantly antago-
nized by mecamylamine, and yohimbine and agonized by dexmedetomidine.
Conclusions: Intraperitoneal administration of ROE af ter surgery induces 
antinociceptive ef fects in a rat model of postoperative pain. The ef fects on 
mechanical hyperalgesia may be associated with cholinergic and alpha-ad-
renergic receptors.
Reference: 
Brennan TJ et al. Characterization of a rat model of incisional pain. Pain 
1996;64:496-505.

[Figure 1]
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Procaine and saline have similar effects on articular cartilage 
and synovium in rat knee 
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1Hacet tepe Universit y Facult y of Medicine, Dept of Anaesthesiology, Ankara, 
Turkey, 2Hacet tepe Universit y Facult y of Medicine, Depar tment of Histology 
and Embryology, Ankara, Turkey

Background and Goal of Study: Intraarticular local anesthetics are widely 
used for providing postoperative analgesia and decreasing the need for opi-
oids (1). Procaine has proven positive ef fects in carpal tunnel syndrome and 
chondromalasia patella (2). In vitro studies also showed that procaine and 
its metabolite dietilaminoethanol (DEAE) decrease the formation of free oxy-
gen radicals in leucocytes (3). However, the ef fects of procaine on articular 
cartilage and synovium has not been studied yet. The aim of this study was 
to evaluate the ef fects of intraarticular procaine injection on the articular car-
tilage and synovium.
Materials and methods: Twenty adult Spraque-Dawley rats were enrolled in 
the study. Af ter providing anesthesia and aseptic conditions; 0.25 ml 10% 
procaine was injected to the right knee joint and 0.25 ml normal saline (control 
group) was injected to the lef t knee joint. Knee joint samples were obtained 
from 4 rats in each group af ter appropriate euthanasia on days 1, 2, 7, 14 
and 21. The histological sections of the articular regions and synovium were 
evaluated by two histologists and inflammatory changes were graded in a 
blinded manner. 
Results and discussion: There were no significant dif ferences of inflamma-
tion between procaine and saline groups in any time interval. Slight inflam-
matory infiltration due to injection was seen in both groups on the 1st day. 
Hemorrhage was more prominent on the 2nd day in procaine group but this 
dif ference was not statistically significant (p=0.057).
Conclusion(s): Injection of procaine seems safe to use intraarticularly in this 
in vivo study on rat knee cartilage. However, further studies investigating both 
the analgesic and histopathological ef fects of procaine on damaged articular 
cartilage and synovium models are needed.

References: 
1. Piper SL, Kramer JD, Kim HT, Feeley BT. Ef fects of local anesthetics on 
articular cartilage. Am J Sports Med. 2011 Oct;39(10):2245-53.
2. Hauser RA, Sprague IS. Outcomes of prolotherapy in chondromalacia 
patella patients: improvements in pain level and function. Clin Med Insights 
Arthritis Musculoskelet Disord. 2014 Feb 17;7:13-20.
3. Dolganiuc A, Radu D, Olinescu A, Vrăbiescu A. Procain and 
diethylaminoethanol influence on the release of free oxygen radicals by 
polymorphonuclear leukocytes, in rabbits and humans. Roum Arch Microbiol 
Immunol. 1998 Jan-Mar;57(1):23-32. 
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Background and Goal of the Study: Non-steroidal anti-inflammatory drugs 
are highly ef fective in early postoperative pain. In postoperative pain manage-
ment the onset of analgesic action of etoricoxib is relatively slow (1). That 
could be due to delayed central nervous system penetration. Dexketoprofen 
permeates blood-brain-barrier readily and its analgesic action is fast (2). To 
test this hypothesis we designed the present randomised clinical trial where 
the primary aim was to compare the CNS penetration of dexketoprofen and 
etoricoxib in patients having elective primary total hip arthroplasty (THA). 
Material and methods: The study was approved by the local Research Ethics 
Commit tee and Finnish Medicines Agency was notified. Af ter informed writ ten 
consent a total of 24 patients, aged 40-75 yr., scheduled for THA were en-
rolled. Af ter the surgery 12 of them received a single iv-dose of dexketoprofen 
(0.5 mg/kg, maximum dose 50 mg), and 12 subjects 1-1.2 mg/kg of etoricoxib 
by mouth. A paired blood and cerebrospinal fluid (CSF) samples were taken 
up to 24 h for drug concentrations. The intensity of postoperative pain was 
recorded during the first 24 postoperative hours. 
Results and discussion: Dexketoprofen was detected in CSF in 9/11 sub-
jects at 30 minutes and in all subjects at 60 minutes af ter administration, 
compared to etoricoxib with 7/12 subjects at 30 minutes and 8/12 subjects at 
60 minutes, respectively. The median CmaxCSF of dexketoprofen was 4.0 ng/ml 
[minimum-maximum, 1.9-13.9] and tmaxCSF 3 h [2-5], and for etoricoxib CmaxCSF 
73 ng/ml [36-127] and tmaxCSF 5 h [1-24], respectively. Cumulative opioid con-
sumption during the first 24 postoperative hours was similar in the two groups. 
No significant dif ferences in pain relief or adverse events were noted between 
the two groups. 
Conclusion: Dexketoprofen and etoricoxib entered the CNS readily, already 
at 30 minutes af ter drug administration both compounds were detected in 
CSF in most subjects. A single dose of dexketoprofen and etoricoxib provided 
a similar pain relief af ter major orthopaedic surgery. 
References: 
1. Smirnov G, Terävä M, Tuomilehto H, Hujala K, Seppänen M, Kokki H. 
Etoricoxib for pain management during thyroid surgery-a prospective, 
placebo-controlled study. Otolaryngol Head Neck Surg 2008;138:92-7 
2. Mannila A, Kokki H, Heikkinen M, et al. Cerebrospinal fluid distribution 
of ketoprofen af ter intravenous administration in young children. Clin 
Pharmacokinet 2006;45:737-43 
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Time course of copeptin during experimental pain 
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1Universit y of Basel, Dept of Anaesthesiology & Pain Medicine, Basel, 
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Background and Goal of Study: Pain sensing, conduction, and processing 
are complex mechanisms and a reliable biomarker to objectively measure 
pain has yet to be found. Copeptin is a novel and easy-to-measure surrogate 
marker of arginin-vasopressin, a stress hormone of the hypothalamo-pituitary 
axis. 
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We hypothesize that as pain is a strong sympathetic stress stimulus, copeptin 
concentrations should increase following sustained acute pain.
Materials and methods: In this secondary analysis,(1) we measured the time 
course of copeptin in an established experimental pain model simulating sur-
gical wound pain in healthy volunteers.(2) The pain model foresaw a 15 min-
ute calibration period creating a numeric rating scale (NRS) pain score of 6 out 
of 10 points (0=no pain; 10=worst possible pain), followed by 120 minutes 
of sustained electrical stimulation. Thereaf ter, electrical stimulation ceased. 
Copeptin and cortisol were measured at baseline (-15min.), af ter electrical 
stimulations (120min.), and af ter a period of rest (270min.).
Results and discussion: Copeptin concentrations increased significantly 
from baseline to 120 minutes (P = 0.001) with medians of 6.2 pmol/L (IQR 
3.3 to 8.7pmol/L) and 37.9 pmol/L (IQR 8.1 to 62pmol/L), respectively. 
Furthermore, copeptin levels decreased following a period of rest to 17.9 
pmol/L (IQR 6.4 to 25.6), which was significantly lower than at 120 minutes (P 
= 0.003), but still above baseline (P = 0.002). 
Conclusion(s): Following sustained acute pain, copeptin concentrations sig-
nificantly and impressively increased. Pain levels should be considered when 
interpreting copeptin concentrations for clinical purposes.
References: 
1. Mauermann E, Filitz J, Dolder P, Rentsch K, Bandschapp O, Ruppen W. 
Does Fentanyl Cause Opioid-Induced Hyperalgesia in Healthy Volunteers? 
Anesthesiology. 2016;accepted. 
2. Koppert W, Dern SK, Sit tl R, Albrecht S, Schüttler J, Schmelz M. A new 
model of electrically evoked pain and hyperalgesia in human skin: the ef fects 
of intravenous alfentanil, S(+)-ketamine, and lidocaine. Anesthesiology. 
2001;95(2):395-402. 
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Pupillometry and analgesia nociception index (ANI) utility 
during epidural and general anaesthesia 

Lucena-Delgado J.1, Abad-Gurumeta A.1, Huercio-Martínez I.1, 
López- Quesada T.2, Brogly N.1, Gilsanz- Rodríguez F.1

1H.U. La Paz, Dept of Anaesthesiology & Intensive Care, Madrid, Spain, 2H.U. 
La Paz, Dept of Surgery, Madrid, Spain

Background: Optimizing an adequate level of analgesia at the right time is a 
challenge for the anaesthesiologist and an indicator of good quality care. New 
monitors have been proposed based on the sympathetic (pupillometry) and 
parasympathetic (Analgesia Nociceptive Index ANI®) nociceptive response.
Case report: Female, 36 years old, ASA I. Previous history of right femoral 
nerve lesion af ter a previous surgical intervention of a retroperitoneal femo-
rocutaneal nerve schwannoma and scheduled for nerve surgical reconstruc-
tion. General anaesthesia combined with epidural technique at L4-L5 level 
(initial bolus of 10 ml L-Bupivacaine 0.5% was administered, and a 0,25% l-
bupivacaine infusion was maintained at a 10ml/h rate). TIVA-TCI of propofol 
and remifentanil (Ce 2.5 mcg/ml and 2 ng/ml respectively) plus rocuronium 
boluses were administered according to a neuromuscular monitor (Veryark 
TOF®). Algiscan® pupillometer (pupil diameter variation with induced or surgi-
cal stimulus) and ANI® monitoring (heart rate variability) to assess analgesia 
levels were used. Both systems showed good levels of analgesia at baseline 
and during surgery (RDP pupilometry: null during first incision; PPI in axil-
lary electrodes: 5-7 with 17-54% variability); ANI (80-96), making it possible 
to reduce remifentanil from 2.5 to 1.5 ng/ml Ce. BIS (Bispectral Index) values 
didn’t exceed 40-60, and the patient remained hemodynamically stable. The 
epidural infusion was maintained at a rate of 7 ml / h for four days af ter surgery 
without any needs of extra opioids (EVA score: 0). 
Discussion: Pupillometry and ANI allowed to anticipate and determine an 
adequate analgesia during surgery, thus allowing to use lower doses of remi-
fentanil. It could also help to assess a satisfactory epidural technique under 
general anaesthesia. Remifentanil doses were better adjusted following the 
variations of ANI monitor (1). Other studies showed that pupillometry might 
reduce pain and analgesic consumption in the postoperative period (2).
References: 
1.Boselli E, et al. J Clin Monit Comput. 7. November 2015 doi : 10.1007 / 
s10877-015-9802-8
2.Torrent Abad A, et al. Rev Esp Anestesiol Reanim. 2015 Sep 29. doi: 
10.1016 / j.redar.2015.07.006.
Learning points: ANI and pupillometry RDP could be useful to test the ef-
ficacy of epidural blocks during general anaesthesia. Pupillometry PPI and 
tetanus could predict response to noxious stimuli. ANI could monitor level of 
nociceptive response continuously. 
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Background and Goal of Study: Pain during labor is the most influential fac-
tor in the overall satisfaction of the pregnant, although this is widely known 
the literature and studies have insuf ficient at tention on how to measure or 
assess pain. The scales used more and have better sensitivity when measur-
ing acute pain are first the Visual Analogue Scale (VAS) followed by verbal 
numeric scale (NRS). These scales have the advantage that they are easy to 
use but have some disadvantages, both are not very specific and in the case 
of VAS patients find it dif ficult to interpret. The purpose of this study is to mea-
sure the pain of the pregnant patient during labor as well as relief achieved 
with epidural analgesia using the common scales (VAS-NRS) and oriented 
scale designed by the authors call GALYCO. It is a visual and verbal scale with 
eleven points (0-10 with four examples of pain inbetween). We also use the 
variation of ECG beat RR measured by the ANI monitor.
Materials and methods: 60 pregnant patients were studied. Verbal and writ-
ing consents were obtained during the pre-anesthesia visit at the 32nd week 
of pregnancy. When the patient began with labor, before and af ter epidural 
anesthesia was performed; in a randomized manner the three scales and ANI 
monitor were evaluated. The results were divided into four categories: no pain 
- mild, moderate and severe pain and compare between the four methods. 
Overall satisfaction as the easiest scale of interpreting was assessed.
Results and discussion: No statistically significant dif ferences were found in 
the comparison between NRS, ANI and GALYCO (0.325); But if there were sta-
tistically significant dif ferences in the comparison between the VAS and NRS 
GALYCO ANI (0.001) in both measure before and af ter epidural anesthesia. 
The scale preferred by patients to express their grief was GALYCO a 76’7%, 
with 23.3% NRS, while VAS had a score of 0%.
Conclusion: We believe that the pain scales have to adapt to the social en-
vironment in which they are used to achieve a better understanding by the 
patient achieving a more accurate measurement. In this study it was found 
that there is a good correlation between NRS ANI GALYCO and not with the 
VAS. This last patient finds dif ficult to interpret and in this study tended to 
overdosing pain. On the other hand ANI showed a good correlation with pain 
scales and while there may be inter ference with the awake patient, it could be 
a useful and complementary tool for pain evaluation. 
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Nociceptive and psychological prediction of pain af ter total 
knee arthroplasty 

Luna I.E., Kehlet H., Petersen M.A., Aasvang E.K.
Rigshospitalet - Copenhagen Universit y Hospital, Section for Surgical 
Pathophysiology, Copenhagen, Denmark

Background: Total knee arthroplasty (TKA) results in moderate to severe 
pain in 75% of patients on the first postoperative day and in 30-40% af ter 
2 weeks with implications for recovery and correlation to the development 
of persistent postsurgical pain conditions. Preoperative identification of high 
pain responders could potentially lead to an improved individualized strati-
fied analgesic strategy, with intensified analgesic interventions in high pain 
responders, and subsequent reduced use of analgesics in low pain respond-
ers. The aim of this study was to describe predictive preoperative nociceptive 
and psychological factors for acute post-op pain using simple clinical tests 
and questionnaires. 
Methods: 60 consecutive patients were included in a prospective descriptive 
study. Data on predictive variables was collected prior to surgery and included 
demographics, nociceptive testing (pressure pain-, cold pressure- and pain 
matcher test) and psychological profile (pain catastrophizing scale (PCS) and 
hospital anxiety and depression scale (HADS)). Primary outcome measure 
was pain during walk 24 hrs. post-op.
Results: Median age was 68 years and the male / female ratio 24:36. 
Significant nociceptive and psychological predictive factors for moderate-se-
vere pain in univariate analyses were reduced pressure pain threshold (PPT) 
on the arm (p=0.004), on the knee-to-be-operated (p=0.0046), on the contra-
lateral knee (p=0.003) and increased PCS (p=0.017). Results were confirmed 
in the backwards logistic regression analyses, where reduced PPT on the 
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arm (p=0.007) and increased PCS (p=0.026) were predictive variables in the 
final model (R-square 0.21). Estimated odds ratios were 0.672 for a 50 kPa 
increased PPT and 1.356 for a 5 points increased PCS score. In the receiver-
operator characteristic analyzes, the area under the curve was 0.77 (95% CI 
0,65-0,89) with overall best performance of sensitivity and specificity at cut of f 
values of PPT ≤ 245 kPa and PCS ≥ 8 points (sensitivity 71.4, specificity 62.5).
In conclusion, reduced PPT on the arm (general sensitization) and increased 
PCS (reduced pain coping capability) were significantly predictive factors 
for moderate-severe pain during walk 24 hours post-op, but only partly ex-
planatory for the observed variability in pain response. Our model should be 
considered in future studies on risk-based individualized stratified analgesic 
strategies, especially when focusing on preoperative interventions in high risk 
patients. 
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Background and Goal of Study: Successful and safe performance of epi-
dural anesthesia or epidural injections relies on correct identification of the 
epidural space. While methods for simple and objective identification of the 
ES have been proposed, most anesthesiologists and/or pain physicians still 
utilize either the subjective manual feeling of a loss of resistance (LOR) or 
objective but relatively invasive radiological confirmation via fluoroscopy (1).
Primary objective of the study was to determine whether the success rate of 
performance of lumbar epidural anesthesia with the CompuFlo to identify the 
epidural space is equivalent to to performance of lumbar epidural anesthesia 
with the loss of resistance technique (LOR) to identify the epidural space. 
Materials and methods: Study was designed by Scientific Advisory Board 
as prospective, randomized, open label and approved by the IRB/EC and the 
U.S. Food and Drug Administration (FDA), to assess the safety and ef fective-
ness of the CompuFlo, pressure sensing technology in identification of the 
epidural space when compared to standard of medicine as part of the acute 
and chronic pain management. Patient randomization was stratified according 
to body mass index (BMI), success of the procedure was verified with the cor-
rect spread of dye demonstrated by fluoroscopy as determined by the inde-
pendent observer and the patient outcome were assessed utilizing Patient’s 
Global Impression of Change (PGIC)Scale (2).
Results and discussion: This is a preliminary report of 219 subjects enrolled 
in the study for whom epidural procedure was needed as part of the chronic 
pain management.

Standard/ LOR Compuflo P value

N 105 114
Median Age (IQR) — yr 59 (50-66) 56 (47-64) 0.34
Gender Male — no. (%) 44 (42%) 54 (47%) 0.50
Race White — no. (%) 93 (89%) 98 (89%) 1.00
BMI ≥ 31 — no. (%) 73 (70%) 76 (67%) 0.67
Success — no. (%) 105 (100%) 114 (100%) 1.00
Median PGIC (IQR) 5.0 (4.0-5.0) 4.5 (2.8-5.0) 0.11

This initial data suggest that identification of the epidural by utilizing a comput-
erized injection pump technology and obtaining real-time pressure measure-
ments from the needle tip, results in equivalent success rate, outcome and 
safety when compared to fluoroscopy. 
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Background: A survey of Anaesthetists involved in Open Abdominal 
Gynaecology Surgery showed that 66% used a SAB followed by a GA, while 
44% gave a GA with no SAB. Previous audits (1,2) had shown that patients who 
received SAB had a decreased hospital stay, earlier mobilisation and better 
satisfaction scores . 
An Enhanced Recovery Af ter Surgery (ERAS) programme for Gynaecology is 
being planned by the health board.
Aim: To audit how Anaesthetic Technique af fects patient outcomes. 
Method: Over a period of 6 months, Anaesthetists filled in an audit form 
about their Anaesthetic Technique for Open Abdominal Gynaecology Surgery. 
Nursing staf f collected outcome data on another form.
Results: 109 patients, 47 had a SAB with Intrathaecal opiate and a GA (Spinal 
Group) and 62 had a GA with no SAB (GA Group). Mean maximum pain 
scores over 24 hours were 4.7/10 in Spinal Group and 5.6/10 in GA group. 
This did not reach statistical significance. The median Morphine requirement 
of the Spinal Group was 23 mgs, for the GA Group it was 40 mgs (P value 
0.0941). Opiate induced side ef fects (nausea, vomiting and sedation) were 
not significantly dif ferent between groups. There was no dif ference in time 
taken to mobilise patients or the length of hospital stay between the two 
groups. The Spinal Group tended to have better satisfaction but this was not 
statistically significant.
Discussion: Anaesthetic technique does not seem to af fect pain scores sig-
nificantly and opiate usage over 24 hours was not significantly dif ferent. An 
explanation could be the large variation in Anaesthetic techniques, as well as 
dif ferent operations included in the audit. Patients are rarely mobilised on the 
day of surgery, this is most likely due to local nursing practice. The fact that 
PCA Pumps were prescribed in 81% of patients may contribute.
Conclusion: We cannot conclude that one anaesthetic technique provides 
better outcomes than the other. There is a trend towards the Spinal Group 
using less opiate over 24 hours and having lower pain scores. Further data 
is needed to better inform the optimal anaesthetic technique to implement 
ERAS in the hospital.
References: 
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Rovira L.1, Beaus B.2, Collado B.1, Pozo S.3, Santa Cruz M.4, Casinos E.4

1Hospital de Manises, Dept of Anaesthesiology & Pain Medicine, Manises, 
Spain, 2Hospital de Manises, Depar tment of Otorhinolaryngology, Manises, 
Spain, 3Consorcio Hospital General Universitario de Valencia, Nurse, 
Valencia, Spain, 4Hospital de Manises, Nurse, Manises, Spain

Background: Patients undergoing tonsillectomy may suf fer acute postopera-
tive pain up to 14 days.In selected patients the surgery is performed on an 
outpatient basis but pain related complications are common and they need 
emergency department (ED) treatment for pain and / or dehydration. Bleeding 
is also a common cause of consultation af ter this procedure. we observe if a 
particular perioperative analgesic and home treatment, associated with edu-
cational interventions can reduce the rate of ED consultation.
Methods: Three main interventions are performed:
1-Pre and postoperative education including detection of alarm signs, need 
to take prescribed drugs and type of food that patients should eat (sof t diet 
and cold liquids) 2-Adequate perioperative analgesia (adding dexamethasone 
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0.5mg /kg) 3-Changing the home analgesic regimen for maximum drug ef-
ficacy during ingest: acetaminophen an hour before meal and ibuprofen 30 
minutes before meal.
We retrospectively compare the rate of ED consultation related to post-ton-
sillectomy pain and bleeding causes. all consultations for these causes are 
collected one year (2014) before implementing these new interventions and 
one year (2015) af ter implement them.Data are compared using chi-square 
test using SPSS V22 (IBM).
Results and discussion: 
Implemented interventions during 2015 compared to 2014 appears to reduce 
a 22% pain consultation rate.However the sample size accumulated to date 
does not allow finding significant dif ferences, being necessary to increase it 
to n=800 to confirm this hypothesis.Bleeding does not seem to increase with 
this interventions as evidenced in other articles (1, 2)

 TYPE OF CONSULTATION

YEAR PAIN BLEEDING

2014 12,9% (22/171) 7,0% (12/171)

2015 9,4% (9/96) 8,3% (9/96)

χ 2 0.39 0.69

[Consultation rate to the emergency depar tment (ED)]

Conclusion: Apply educational interventions as well as modify analgesic 
drugs regimen could reduce the rate of pain consultation at ED, further stud-
ies with larger sample size are guaranteed.
References: 
1. Bellis JR, et al Dexamethasone and haemorrhage risk in paediatric 
tonsillectomy: a systematic review and meta-analysis.Br J Anaesth. 2014 
Jul;113(1):23-42.
2. Bedwell JR et al. Ibuprofen with acetaminophen for postoperative pain 
control following tonsillectomy does not increase emergency department 
utilization.Otolaryngol Head Neck Surg. 2014 Dec;151(6):963-6 
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Labour analgesia: knowledge, acquired information and choice 
of parturient 

Arlauskaite R.1, Baliuliene V.2, Zavackiene A.2, Rimaitis K.2

1Universit y of Applied Sciences, Midwifery, Kaunas, Lithuania, 2Lithuanian 
Universit y of Health Sciences Hospital Kaunas Clinics, Dept of 
Anaesthesiology, Kaunas, Lithuania

Background and Goal of Study: Changing social values and medical tech-
nology have influenced bir th-related pain management options and choices. 
It is recomended that the method used for analgesia should be individual-
ised to each woman’s wishes, needs and circumstances. A woman’s lack of 
knowledge about the risks and benefits of the various methods of pain relief 
can heighten anxiety. Midwive is a reliable source of information about labour 
analgesia.
Materials and methods: A prospective cohort study was carried at 2015 08-
09 in a teaching hospital.The qestionnaires were given to all parturients af ter 
delivery.
Results and discussion: 110 questionnaires were given, returned - 104, the 
response rate was 96%. Parturients knowledge about labour analgesia (self-
assessment): suf ficient - 73.1% (n=72), insuf ficient - 15.4% (n=16), didn’t 
know anything 11.5% (n=12) (χ2=0.233, p=0.248). 
Known natural pain relieving methods were: 
breathing exercises for 89.4% (n = 93) of parturients, 
physical activity for 72.1%, 
massage - 68.3% (n=71), 
hidrotherapy - 28.8% (n=30), 
acupuncture - 11.5% (n=12), 
acupressure - 10.6% (n=11), 
application of hot and cold compresses to the perineum - 8.7% (n=9). 
Known pharmacological labour analgesia methods were epidural analgesia 
for 90.4% (n = 94) of parturients,and 80.8% (n=84) consider it as most ef fec-
tive, spinal analgesia for 49.0% (n=51) and nitrous oxide for 42.3% (n=44) of 
parturients.

 Possible pain relief 
methods

Advantages and 
disadvantages

  Natural analgesia
Pharmacological 

analgesia

Suf ficient information 36.5% 22.1% 36.6%

Partial information 20.2% 22.4% 57.7%

Not provided 43.3% 53.8% 8.7%

p 0.248 0.007 0.007

χ2 0.233 0.533 0.146

[Information provided by midwives for par turients]

Choise of parturients: 54.8% (n=57) pharmacological labour analgesia, 45.2% 
(n=47) natural methods. Most of the parturients - 95.2% (n=99) - will chose 
the same method during next delivery. 
The choice of labour analgesia method is determined by the fear of labour 
pain 54.8% (n=57) and fear to make harm for baby 53,8% (n=56).
Conclusion(s): Almost all women knew epidural labour analgesia, but they 
knew just a few natural methods. Most parturients didn’t get enough informa-
tion about advantages and disadvantages of dif ferent labour analgesia meth-
ods. More information should be provided by midwives during pregnancy. 
The choice of analgesia method is af fected by a fear of pain and fair to make 
a harm for baby mostly. 

09AP04-2
Incidence of postoperative delirium in surgical patients 
receiving intravenous patient-controlled analgesia 

Lan K.M.1, Lin Y.T.2, Chen C.S.2, Chen Y.H.2, Chu C.C.2, Chen J.Y.2

1National Chung Hsing Universit y, Dept of Food Science and Biotechnology, 
Taichung, Taiwan, Republic of China, 2Chi Mei Medical Center, Dept of 
Anaesthesiology, Tainan, Taiwan, Republic of China

Background and Goal of Study: Postoperative delirium (POD) is associated 
with longer hospital stay, higher medical cost and mortality. Severe pain is 
a risk factor of POD and better pain control can lower POD incidence and 
severity. Intravenous patient-controlled analgesia (IV-PCA) is widely used to 
reduce pain. However, research concerning POD in IV-PCA patients is limited. 
We aimed to assess the incidence, risk factors and characteristics of POD in 
IV-PCA patients.
Materials and methods: A prospective, observational study was conducted 
in IV-PCA patients ≥60 receiving general anesthesia from 2012 to 2013. Acute 
pain service team recorded the Nursing Delirium Screening Scale (NuDESC), 
pain severity at rest/on movement and side ef fects of IV-PCA during 3 post-
operative days twice daily. Patients were categorized as adequate and inad-
equate pain relief. An 11-point numeric rating scale (NRS) of 3 or less was 
considered adequate while >3 considered inadequate.
Results and discussion: We recruited 1,608 surgical patients receiving IV-
PCA. POD incidence (NuDESC ≧1, N=35) was 2.1%. Age ≧80 and the high 
ASA status (III and IV) were risk factors of POD. Approximately 77.2% of POD 
occurred on postoperative days 1 and 2. Patients with inadequate rest pain 
relief (NSR >3) on postoperative days 1 and 2 had higher POD incidence 
than those with adequate rest pain relief (day 1, 8.4% vs 1.5%, p<0.001; day 
2, 9.6% vs 2.0%, p=0.028). Patients with inadequate rest pain relief on post-
operative day 3 had a higher POD incidence (4.1%) than those with adequate 
rest pain relief (2.1%) (p=0.412). There was no significant dif ference in POD 
incidence between patients with inadequate and adequate movement-evoked 
pain reduction. Recorded NuDSEC symptoms included disorientation (N=23, 
65.7%), illusion/hallucination (N=13, 37.1%), inappropriate communication 
(N=11, 31.4%), inappropriate behavior (N=9, 25.7%) and psychomotor re-
tardation (N=5, 14.2%). Nighteen patients (54.2%) showed 1 symptom and 
9 patients (25.7%) showed 2. Approximately 71.4% of POD cases had low 
NuDSEC scores (≦2). IV-PCA patients with inadequate postoperative rest pain 
relief had increased POD risk while ones with inadequate movement-evoked 
pain relief did not. About 80% of POD patients had either one or two symp-
toms.
Conclusion: POD incidence was low in IV-PCA patients. Patients with ade-
quate rest pain relief had lower POD incidence. Most POD patients had 1 or 
2 NuDSEC symptoms.
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09AP04-3
Prevalence of acute pain intensity and evaluation of risk 
factors af ter elective Percutaneous Coronary Intervention 
(PCI) in Hospital of Lithuanian University of Health Sciences 
Kaunas Clinics (LUHSKC) 

Brogiene L., Klimaite A., Paliokas M., Lukosiunas A., Macas A.
Lithuanian Universit y of Health Sciences Hospital Kaunas Clinics, Dept of 
Anaesthesiology, Kaunas, Lithuania

Background and Goal of Study: Acute pain af ter PCI is underestimated 
problem, which has a lack of at tention. In this study we report the prevalence 
and risk factors for acute pain af ter PCI procedure.
Materials and methods: The data of randomly selected patients who under-
went elective PCI using trans radial or trans femoral approach in Hospital of 
LUHSKC Cardiology department from March to April of 2015 was collected. 
Patients were questioned according to survey made by authors. Pain inten-
sity was evaluated according to verbal analogue scales (no pain-NP, mild-
mP, moderate-MP severe-SP, very severe-VSP and worst possible pain-WPP) 
2,12,24 and 48 hours af ter PCI. Data analysis was performed with SPSS 23.0, 
(p<0.05).
Results and discussion: This study includes 191 participants, 122 males and 
69 females, who were examined first 48 hours af ter PCI. Patients mean age - 
67.3±10.49 yr. 150 patients (78.53%) were catheterized via radial, 41 patients 
(21.47%) via femoral artery. 
There was no statistically significant relation of results comparing between 
these approaches. 102 participants (53,4%) felt acute pain at least one time 
during first 48h. 44 patients (23,04%) felt pain immediately af ter PCI: 13,64% 
of them experienced mP, 43,18 % MP, 29,55 % SP, 6,82 % VSP, 6,82 % WPP. 
90 patients felt pain af ter 2h af ter PCI: 13,33% of them experienced mP, 
37,78% MP, 24,44% SP, 15,56% VSP, 8,89% WPP. 62 patients (32,46 %) felt 
pain af ter 12h following PCI: 38,71 % of them experienced mP, 37,10 % MP, 
14,52 % SP, 3,23 % VSP, 6,45 % PP. 28 patients felt pain af ter 24h af ter PCI: 
39,29% of them experienced mP, 28,57% MP, 17,86% SP, 10,71% VSP, 3,57% 
WPP. 18 patients felt pain af ter 48h following PCI: 33,33% of them experienced 
mP, 33,33% MP, 11,11% SP, 16,67% VSP, 5,56% WPP. 18 patients (9,42%) still 
felt pain af ter 48h.
Factors that statistically significantly af fect the manifestation of acute pain are 
arterial hypertension (OR 2,39 (95% CI 1,17-4,89)), female gender (OR 2,14 
(95% CI 1,16-3,93)), hematoma (OR 3,45 (95% CI 1,75-6,82)), arterial bleeding 
(OR 5,33 (95% CI 1,50-18,97)). 
Conclusion: This study revealed that more than half patients af ter PCI are 
suf fering from acute post procedural pain. In most cases pain was moder-
ate. Arterial hypertension, female gender, hematoma and arterial bleeding 
are statistically reliable causes for acute pain manifestation af ter PCI during 
first 48 hours. 

09AP04-4
Clonidine versus morphine as additives to bupivacaine in 
patient-controlled epidural analgesia for postoperative pain 
af ter abdominal hysterectomy 

Cindea I., Balcan A., Gherghina V., Samoila B., Buzatu G.
Emergency Clinical Hospital of Constanta, Dept of Anaesthesiology & 
Intensive Care, Constanta, Romania

Background and Goal of Study: We planned this study to compare in terms 
of analgesic ef fect and safety, the value of clonidine and morphine used as 
adjuvants to local anaesthetic, in patient-controlled epidural analgesia (PCEA) 
af ter abdominal hysterectomy with midline laparotomy. 
Materials and methods: Af ter Ethics Commit tee approval and writ ten in-
formed consent, 85 ASA I-III women, (aged 30 to 75 years) scheduled for 
abdominal hysterectomy under general anaesthesia, were enrolled into a ran-
domized, double-blind, prospective study. Patients were preoperatively sup-
plied with a lumbar epidural catheter. Postoperatively, patients were randomly 
assigned into two groups and PCEA was initiated for the first 24h post-proce-
dure according to the following protocols: 0.125% bupivacaine plus clonidine 
(1 µg/ml) in group C (n=42), respectively 0.125% bupivacaine plus morphine 
(0.1 mg/ml) in group M (n=43), using the same administration regimen (10 
ml loading dose, 5 ml bolus dose, 15 min lockout period, 30 ml limit in 4h). 
Rescue analgesia was given with 1mg/kg iv diclofenac. 
The primary outcomes during first 24h postoperatively were the quality of pain 
control measured six-hourly by VAS at rest and af ter coughing, time to first bo-

lus request, total analgesic consumption through epidural catheter and con-
sumption of rescue analgesic. The secondary outcomes were hemodynamic 
status, the incidence of sedation and nausea/vomiting events and patient sat-
isfaction. Statistics was made with Mann-Whitney, T-test and Chi-square test 
(p<0.05).
Results and discussion: Demographics was similar in our groups. According 
to VAS scores, postoperative pain was significantly bet ter controlled at rest 
and af ter coughing in group C compared to group M (p<0.05). Time to first 
bolus request was prolonged in group C (p<0.05). Total analgesic consump-
tion through epidural catheter and iv rescue analgesic requirements were sig-
nificantly less in group C (p<0.05). Group C had a considerably more stable 
hemodynamic status versus group M (p<0.05). Patients in group C experi-
enced lower incidence of sedation and nausea/vomiting (p<0.001). 
The rate of patient satisfaction was significantly increased in group C versus 
group M (p<0.05).
Conclusion(s): Clonidine could be an ef fective analgesic adjunct to epidural 
bupivacaine, providing pain relief and safety profile superior to those regis-
tered for combination bupivacaine and morphine, in PCEA during first 24h 
af ter abdominal hysterectomy. 

09AP04-5
Intraoperative infusion of dexmedetomidine reduces 
postoperative analgesic requirements 

Kalinoglou S.1, Michaloliakou C.1, Papadopoulou T.1, Kalantzi N.1, 
Tsaroucha A.2, Siafaka I.2

1Metaxa Cancer Hospital, Dept of Anaesthesiology & Pain Medicine, Piraeus, 
Greece, 2Aretaieio Hospital, Medical School, Universit y of Athens, Dept of 
Anaesthesiology, Pain Relief and Palliative Care Unit, Athens, Greece

Goal of Study: This prospective, randomized, double-blind pilot study was 
designed to assess whether intraoperative infusion of dexmedetomidine (Dex) 
(an α2 agonist) provides ef fective postoperative analgesia af ter total abdomi-
nal hysterectomy¹. 
Materials and methods: Af ter institutional approval and informed consent, 22 
women, ASA I-II randomly assigned to two groups. Group D (n=11) received 
a loading dose of Dex 1µg∙kgˉ¹ iv, 15 min af ter induction of anaesthesia fol-
lowed by a continuous infusion at a rate of 0.4 µg∙kgˉ¹∙hrˉ¹ throughout the 
operation. Group P (n=11) received the same bolus volume and infusion of 
placebo (0.9% saline). The induction of anaesthesia was the same for all pts 
and was maintained with desflurane, O₂/N₂O (FiO₂=0.4) around a bispectral 
index value of 40. For each case, systolic, diastolic and mean arterial blood 
pressure (SAP, DBP, MAP), heart rate (HR), peripheral oxygen saturation, 
were recorded intraoperatively and registered for 48h af ter surgery. A patient-
controlled analgesia pump was applied to all pts af ter surgery with a bolus 
dose of 15 mg of tramadol and lock out time of 10 min. Time to extubation, 
time of first analgesic request, cumulative tramadol consumption, verbal nu-
meric pain score (VPS) at rest (0-10), Prince-Henry Pain Scale (0-4)² in move-
ment, sedation with Ramsay score (0-4), nausea (0-3), time to extubation were 
recorded also in post-anaesthesia unit at 0,15,30,45,90,120 min and at the 
ward 4,8,16,24,48 h. Statistical significance (p<0.05) was determined using 
t-test and Mann-Whitney (U) test. 
Results and discussion: The 2 groups were similar regarding: the demo-
graphics, the mean time to extubation from anaesthesia, the nausea and se-
dation scores at all times. VPS in the first 90 min was significantly lower in 
group D 2.9±1.8 vs P=5.9±0.8 (p=0.001). The time of first analgesic request 
was significantly higher in group D 192.45±49.2 vs P=19±30 min (P=0.001). 
Total tramadol consumption was significantly lower in group D at 24 and 48h, 
262.2±102 and 336.8±146.6 mg vs 349.4±115 and 485±165 mg in group P 
respectively. A statistically significant reduction of intraoperative MAP and HR 
occurred in group D, though without clinical importance. 
Conclusion: Continuous i.v. Dex during abdominal hysterectomy significantly 
reduced postoperative tramadol consumption and the time of first analgesic 
request. 
References: 
1. Gurbet A. et al. CanJ Anaesth 2006; 53:646-52 
2. Torda TA et al. BrJ Anaesth. 1995 Jan; 74(1):35-40.
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09AP04-6
Posterior Reversible Encephalopathy Syndrome (PRES) 
in the postpartum after postdural puncture headache 

Rodrigues M.1, Midões C.1, Costa A.2, Fonseca S.1, Fonseca L.2

1Centro Hospitalar São João, Dept of Anaesthesiology & Pain Medicine, 
Por to, Por tugal, 2Centro Hospitalar São João, Dept. of Neurology, Opor to, 
Por tugal

Background: Posterior Reversible Encephalopathy Syndrome (PRES) is rare 
and characterized by insidious onset of headache, altered mental status, sei-
zures and cortical blindness with posterior leukoencephalopathy on imaging 
studies.1 Incidence and pathophysiological mechanism areunknown. It has 
been associated with hypertensive encephalopathy, immunosuppression and 
postpartum eclampsia2. 
We describe a case of PRES associated with postdural puncture headache 
(PDPH).
Case report: 25YO female, ASA1.PDPH following epidural analgesia for la-
bour.Headache improved af ter 4 days of conservative treatment. Hospital 
discharge.2 days af ter, readmission: generalized tonic-clonic seizure, bilat-
eral amaurosis and headache (no longer postural).Acute Pain Unit activated. 
Cerebral computed tomography scan(CT):bilateral occipital hypodensities; 
Venous-CT excluded thrombosis. Brain magnetic resonance(MR) imaging: 
hyperintense areas on T2/FLAIR within the bilateral parietooccipital lobes with 
vasogenic edema; patchy lef t parietal area with cytotoxic oedema. MR angi-
ography: arterial vasospasm, especially at posterior circulation, and subdural 
ef fusions. 
Treatment: Dorsal decubitus at 0º, hydration, paracetamol, nonsteroidal anti-
inflammatory drug, caf feine and nimodipine. She remained hemodynamically 
stable; clinical and imaging improvement. Af ter complete recovering from 
blindness she was discharged. She remained asymptomatic at six month and 
one year evaluation.
Discussion: In this case clinical symptoms and neuroimaging findings are 
compatible with PRES.
The exact PRESmechanism remains unknown. The temporal association of 
encephalopathy with dif fuse cerebral vasospasm af ter an episode of PDPH 
may be causative.
Prompt recognition and treatment are crucial to avoid the permanent damage 
leading to sequelae and mortality.
References: 
1. T Hammad et al. Posterior Reversible Encephalopathy Syndrome 
Secondary to CSF Leak and Intracranial Hypotension: A Case Repor t and 
Literature Review. Case Reports in Neurological Medicine 2015; 
2. H Chiu-Ming, C Kwok-Hon.Posterior Reversible Encephalopathy Syndrome 
with Vasospasm in a Postpar tum Woman Af ter Postdural Puncture Headache 
Following Spinal Anesthesia. AnesthAnalg 2007; 105:770-2.
Learning points: PRES is a possible complication of postdural puncture. It 
must be early diagnosed and properly treated. 

09AP04-7
Correlation between postoperative pain and patient 
satisfaction 

Noversa C., Moura A., Matias F., Valentim A.
Centro Hospitalar e Universitário de Coimbra, Dept of Anaesthesiology, 
Coimbra, Por tugal

Background and Goal of Study: Most patients are expecting to experience 
postoperative pain and no significant relief with analgesia.1,2 
Moderate to severe postoperative pain remains a clinical problem but most 
patients refer being satisfied with their postoperative pain management.1,2,3

Our study sought to determine whether there is a relationship between post-
operative pain experienced by patients scheduled to elective surgery at a uni-
versity hospital and their satisfaction with pain management.
Materials and methods: In this prospective observational study we admin-
istered a questionnaire to all patients undergoing elective inpatient surgery 
on 3 random non-consecutive days, af ter ethical commit tee’s approval. We 
ascertained patient satisfaction with their pain management (using a Likert 
scale). The pain at rest and dynamic dynamic pain were assessed at 4, 24 and 
48 hours postoperatively, as well as the worst pain experienced in between, 
using a numeric scale from 0 to 10.
The Spearman correlation and Friedman test (with pairwise multiple compari-
sons) were used to compare the variables (statistical significance p<0,05).

Results and discussion: There were 115 scheduled surgeries, consent was 
obtained for 102 patients and 86 patients were included in the study. We found 
a statistical significant negative correlation between the level of pain (at rest, 
dynamic and worst pain experienced in between) at 24 and 48 hours postop-
eratively and patient satisfaction with pain management (rho=-0,33 to -0.41, 
p<0,01).
Interestingly, there was no significant correlation between de level of pain at 4 
hours and satisfaction with pain management (r=-0,6 to -1,6, p=0,15 to 0,59), 
despite the higher levels of pain at that time.
Conclusion(s): The pain experienced at 24 and 48 hours postoperatively 
correlated with patient satisfaction with pain management. Early postopera-
tive pain (at 4 hours postoperatively) did not influence patient satisfaction, 
although patients experienced higher levels of pain in this period of time. Is 
yet to be determined if this results are due to patients’ expectations in the early 
postoperative period.
References: 
1. Svensson I, Sjӧstrӧm B, Haljamӓe H. Eur. J. Pain 2001; 5:125-133 
2. Gan TJ, Habib AS, Miller TE, et al. Curr. Med. Res. Opin. 2014; 30(1):149-
160
3. Niemi-Murola L, Pӧyhiӓ R, Onkinen K, et al. Pain. Manag. Nurs. 2007; 
8(3):122-129 

09AP04-8
Comparison of effects of intravenous and epidural analgesia 
on postoperative bowel movements in patients undergoing 
laparoscopic gastrectomy: a prospective and randomized 
study 

Cho J.S., Park J.H., Bai S.J.
Yonsei Universit y College of Medicine, Dept of Anaesthesiology & Pain 
Medicine, Seoul, Korea, Republic of

Background and Goal of Study: Sympathetic hyperactivation is one of the 
causes of postoperative ileus, which occurs frequently af ter abdominal sur-
gery and adversely influences the patient’s prognosis. We aimed to investi-
gate whether sympatholytic ef fect of epidural analgesia could at tenuate post-
operative ileus in patients undergoing laparoscopic gastrectomy. 
Materials and methods: Thirty-nine patients were randomized to receive 
general anesthesia combined with either epidural analgesia (n = 19) or intra-
venous analgesia (n = 20). The primary goal was to compare postoperative 
bowel movements by evaluating the time to first flatus. The balance of the 
autonomic nervous system, duration of postoperative hospital stay, and pain 
scores were assessed. 
Results and discussion: The time to first flatus was significantly shorter in 
the Epidural group than in the Intravenous group (63.9 ± 9.1 h vs. 81.2 ± 
19.2 h, P = 0.006). During pneumoperitoneum, the low-frequency/high-fre-
quency powers ratio was maintained in the Epidural group compared with the 
baseline value, whereas it was increased in the Intravenous group (P <0.05). 
The length of postoperative hospital stay was 5.6 ± 0.5 days in the Epidural 
group and 6.2 ± 1.9 days in the Intravenous group (P = 0.076). Patients in the 
Epidural group had lower pain scores and required fewer additional analge-
sics at 1 h postoperatively. 
Conclusion(s): Epidural analgesia facilitated bowel movements and reduced 
early postoperative pain in patients undergoing laparoscopic gastrectomy. 
This may be at tributed that epidural analgesia provided better sympatholytic 
and analgesic ef fects compared to intravenous analgesia. 
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09AP04-9
Dexamethasone as an adjuvant to bupivacaine in the 
ultrasound oblique subcostal transversus abdominis plane 
(OSTAP) block to improve quality of recovery af ter 
ambulatory laparoscopic cholecystectomy 

Charrada H., Souissi H., Trabelsi B., Ben Moussa W., Ben Mansour M., 
Ben Ali M.
Mohamed Tahar Maamouri Hospital, Dept of Anaesthesiology & Intensive 
Care, Nabeul, Tunisia

Background and Goal of Study: The ef fectiveness of intravenous dexameth-
asone (DEXA) in prolonging the duration of analgesia seems similar to peri-
neural DEXA [1]. However, it is unknown whether DEXA with local anesthetic 
(LA) in the OSTAP block provides a better postoperative quality of recovery 
(QOR) to patients undergoing ambulatory surgery. We aimed to evaluate the 
ef fect of DEXA in combination with LA in OSTAP block on QOR af ter lapa-
roscopic cholecystectomy compared to intravenously DEXA associated with 
OSTAP block.
Materials and methods: Af ter approval from the local ethics commit tee and 
with writ ten informed consent, 90 consecutive patients ASA I/II adults (> 18 
years old) scheduled for laparoscopic cholecystectomy were included in this 
prospective randomized double-blinded study. The non-inclusion criteria was 
the allergy to LA and Body Mass Index >30. Patients were randomly allocated 
into 3 groups: 
Group 1 = received 30 ml 0.125% bupivacaine in an Ultrasound-Guided bi-
lateral OSTAP, 
Group 2 = received the same block with the same concentration of LA + 8mg 
(4ml) DEXA intravenously,
Group 3 = received DEXA added to LA in each side. 
Primary outcome was quality of recovery score (QOR-09) at 24 hours af ter 
surgery. Secondary outcomes were the VAS score (while moving and at rest), 
the first lif t, the morphine consumption, nausea and vomiting. Statistical analy-
sis were performed using IBM SPSS 20. Continuous variables were compared 
using One-way ANOVA and post-hoc Tukey test. Categorical variables were 
compared using the chi-square test. A p values less than 0.05 were consid-
ered significant.
Results and discussion: Eighty-five patients completed the study protocol 
(group1, n=30, group2, n=29, Group3, n=26).The median Q0R-09 score 
was significantly lower in group1 1.55 [1.3-1.8] than group2 1.69 [1.3-1.8] and 
group3 1.72 [1.3-1.8] with p<10-3 (Table 1). 

 group1 (1) group2 (2) group3 (3) p

Morphine Consumption (mg) 3.2±0.4 1.3±0.4 1.57±0.5
(1)vs(2)0.07 
(1)vs(3)0.05 
(2)vs(3)0.7

First Lift (H) 5±0.4 5.5±0.4 6.4±0.7 NS

Nausea-Vomiting (%) 26.7 6.9 3.8
(1)vs(2)0.08 
(1)vs(3)0.03 
(2)vs(3)NS

[Secondary outcomes, comparison between groups]

Only VAS pain score at 8h postoperatively was significantly higher in group1 
(Graph 1). 

[Postoperative VAS pain scores at rest]

Conclusion(s): Dexamethasone as an adjuvant to bupivacaine in OSTAP 
block was ef fective in reducing postoperative pain score intensity, opioid 
requirement and in improving quality of recovery af ter laparoscopic chole-
cystectomy as well as a single dose of dexamethasone (8 mg) intravenously 
associated with OSTAP block.
References: 
1. Reg Anesth Pain Med 2015;40(2):125-32 

09AP04-10
Effectiveness of continuous femoral block nerve af ter total 
knee arthroplasty as postoperative analgesia through an acute 
pain management program 

Vicente Fernandez P.1, Gomez Diago L.2, Rodriguez Gimillo P.1, 
Hernandez Cadiz M.J.1, Moliner Velazquez S.1, de Andres Ibañez J.1

1Hospital General de Valencia, Dept of Anaesthesiology & Pain Medicine, 
Valencia, Spain, 2Hospital General de Valencia, Dept of Anaesthesiology, 
Valencia, Spain

Background and Goal of Study: Total knee arthroplasty (TKA) causes a 
severe postoperative pain. Continuous femoral block nerve (CFBN) allows 
adequate pain control with fewer complications.
Our goal is evaluate the analgesic quality of CFBN and the occurrence of com-
plications in patients with TKA through our Acute Pain Management Program 
(APMP)
Materials and methods: Descriptive retrospective study including 418 pa-
tients scheduled to TKA using continuous femoral blockade for postoperative 
analgesia between 2014 and 2015.
Patients received analgesia by elastomeric pump with 0,125% levobupiva-
caine (infusion rate 7-12 mL/h, 5 mL boluses and closing time of 30 min). 
Complementary analgesia was given by paracetamol and dexketoprofen and 
rescue analgesics with tramadol.
Demographic characteristics, VAS (mm) at rest and in motion, boluses given, 
modifications of the infusion rate and complications presented were recorded.
Results and discussion: 418 patients were registered. Median age 69,6 (SD 
8,3). Median BMI 31,1 (SD 5,1). ASA I/II/III (%): 3,1/72,2/24,7. Women/Men(%): 
70,5%/29,5. Most patients showed mild pain (VAS <30mm) measured at 24 
and 48h by the team of the APMP (Table 1). Less than 5 boluses at 24 and 48h 
were needed, respectively, by 59,4% and 79,6% of patients.
The most common complication (11,2%) was sickness or vomiting, due prob-
ably to rescue opioids. A significant percentage of patients (8,7%) had an 
accidental release of the catheter. The rest of complications are showed on 
Table 2.
Basal infusion rate was modified in 30 patients (7,3%) in order to improve pain 
control af ter medical exam at 24h. Only 1,9 % of patients did not understand 
the PCA system operation.
Conclusion(s): Postoperative analgesia through CFBN is ef fective and safe 
af ter TKA. The AMPM allows to detect early complications and optimize the 
analgesia provided to our patients af ter surgery. A close cooperation be-
tween the anesthesiologist, nurses and surgeons is essential for the manage-
ment of these patients.
References: 
1. Beebe MJ, Allen R, Anderson MB. Clin Orthop Realt Res. 2014 May; 472 
(5): 1294-9.
2. Allen HW, Liu SS, Ware PD. Anesth Analg 1998 Jul; 87 (1): 93-7.
3. CusherFD. Am J Orthop 2015 Oct; 44 (10 Suppl): S9-S12. 

09AP04-12
Post-operative analgesia for oesophagectomy - thoracic 
epidural or paravertebral blockade? 

Nair A.1, Lyons I.1, Veitch J.1, Parsons S.2, Carney A.1

1Not tingham Universit y Hospitals - Cit y Campus, Dept of Anaesthesiology, 
Not tingham, United Kingdom, 2Not tingham Universit y Hospitals - Cit y 
Campus, Dept of Upper GI Surgery, Not tingham, United Kingdom

Background and Goal of Study: Surgery remains the mainstay of curative 
treatment in oesophageal cancer,for which there are a variety of surgical ap-
proaches.Surgical access may be gained by a single thoracoabdominal(TA) 
incision or but separate thoracic and abdominal incisions (e.g. Ivor-Lewis 
Oesophagectomy (ILO)).Thoracic epidural (TE) has been used for post-op-
erative analgesia however their placement can be time consuming,potentially 
uncomfortable for the patient and may cause significant adverse ef fects.
Alternatively paravertebral blockade (PVB) through infusion catheters insert-
ed under direct vision during surgery may be used.Recent data suggest this 
provides comparable analgesia,with a lower side-ef fect rate in major thoracic 
surgery.We retrospectively audited the ef ficacy of PVB and TE for oesopha-
gectomy. 
Materials and methods: The notes of 151 consecutive patients undergo-
ing oesophagectomy from July 2012 and August 2014 were reviewed, and 
the patient demographics and modality of analgesia (and any subsequent 
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change) were noted. Pain scores in recovery and for 3 days post-op were 
also recorded. Pain scores were recorded on a scale of 0-3, where severe 
pain scored 3, whilst no pain was 0. 6 cases contained insuf ficient data for 
analysis.
Results and discussion: 59 (38.2%) cases underwent ILO & 73 (42.9%) un-
derwent TA oesophagectomy.The remainder received McKeown’s oesopha-
gectomy (18 cases (8.8%)) or Lap-assisted ILO (17 cases (10%)).Of those 
undergoing ILO, 43 (66%) received TE for post-op analgesia, 12 (18.5%) re-
ceived PVB.The remainder received other combinations of analgesia. 
There was no significant dif ference in levels of analgesia (Fisher’s exact test 
p>0.95 on all days). Both groups reported adequate analgesia on days 1-3 
(>85% reporting no/mild discomfort.In those receiving TA oesophagecto-
my,59(80.8%) had TE and 11(15.1%) had PVB.In 3 (4.1%) other analgesia 
was used. In recovery,11 patients receiving TE (19.0%) reported inadequate 
analgesia, compared with 5 patients receiving PVB (45.5%);a greater propor-
tion of patients receiving PVB af ter TA oesophagectomy reported inadequate 
analgesia on days 1 & 2 post-op.
Conclusion(s): Many studies suggest that TE provides good analgesia post-
operatively, however it is not without risk. 
Our data noted that PVB may be suf ficient for analgesia following ILO, it is 
less ef fective in TA oesophagectomy. These data may be applied to improve 
patient management particularly as part of an enhanced recovery program. 

09AP05-2
Epidural analgesia af ter vascular surgery: intermittent bolus or 
continuous perfusion? - a database analysis of prospectively 
raised data 

Reis P., Leite D., Fonseca S., Afonso G.
Centro Hospitalar de São João, Dept of Anaesthesiology, Por to, Por tugal

Background and Goal of Study: Pain is still frequent in postoperative period. 
The best analgesia technique for postoperative pain (POP) is still under de-
bate. The aim of our study was to compare continuous (CEP) with intermit tent 
epidural (IEP) analgesia 24h af ter vascular surgery.
Materials and methods: Database analysis of patients submit ted to EP an-
algesia af ter vascular surgery from January 2011 to September 2015 at a 
tertiary university hospital. Patients’ demographics and perioperative data 
were collected. Descriptive analysis was performed and the Mann-Whitney, 
Fischer’s exact or Chi-square tests were used.
Results and discussion: We included 398 patients, 77.4% received IEP and 
22.6% CEP. Patients submit ted to CEP were younger (63.5 [57-72] vs 67 [60-77] 
years, p=0.006) and had chronic kidney failure [S1] more frequently (14.4% 
vs 7.5%, p=0.042). There was no dif ference between the groups regarding 
ASA physical status, type of surgery or other comorbidities. Analgesia level 
(98% lumbar-LEP and 2% thoracic-TEP) was adequate for surgery. Patients 
with TEP received more frequently CEP (87.5% vs 21.0%, p<0.001). CEP re-
ceive on average 7 [7-9] ml of local anaesthetics per hour while IEP received 
6 [5-7] ml every 4-8h (p<0.001). The worst dynamic pain experienced during 
the first 24h af ter surgery, measured by Numeric Rating Scale for pain evalu-
ation (NRS), was lower in the CEP group (4 [2-5] compared to 5 [3-6] in the 
IEP group, p=0.001). [S2] [PR3] NRS in the first postoperative consultation 
was 0 [0-2] for IEP compared to 0 [0-1] for CEP[S4] (p=0.011) at rest and 
3 [1-4] IEP compared to 2 [1-4] for CEP (p=0.001) for dynamic pain. There 
was no dif ference regarding side ef fects (paraesthesia, nausea, hypotension 
or motor block). On a scale from 1-5, 83.7% of patients declared themselves 
“satisfied” (4) or “very satisfied” (5) with pain control and hospital stay but 
CEP group was more frequently very satisfied (40.5% vs 22.4%, p=0.005) 
24h af ter surgery. 
Conclusions: CEP is not a usual technique for POP management in this hos-
pital. Patients submit ted to CEP had less dynamic and at rest pain and were 
more satisfied 24h af ter vascular surgery but they received a superior amount 
of local anaesthetics. 

09AP05-3
Effectiveness and safety of epidural analgesia for 
postoperative pain management af ter vascular surgery: 
a database analysis of prospectively raised data 

Leite D., Reis P., Fonseca S., Afonso G.
Centro Hospitalar São João, E.P.E, Dept of Anaesthesiology, Por to, Por tugal

Background and Goal of Study: Approximately 30-80% of patients still com-
plain about moderate to severe postoperative pain (POP), indicating that treat-
ment is still a problem. The aim of our study was to evaluate ef fectiveness and 
safety of epidural (EP) analgesia for postoperative pain management af ter 
vascular surgery.
Materials and methods: Database analysis of patients submit ted to EP an-
algesia af ter vascular surgery from January 2011 to September 2015 at a 
tertiary university hospital. Patients’ demographics and perioperative data 
were collected. Descriptive analysis was performed and the Mann-Whitney, 
Wilcoxon signed-rank, Fischer’s exact or Chi-square tests were used. Data is 
presented as median and interquartile range [P25-P75].
Results and discussion: We included 417 patients evaluated in postopera-
tive period by acute pain unit. Age 66 [60-76] years, ASA physical status I/II 
(34%) and III/IV (66%), frequent comorbidities: 66.2% arterial hypertension, 
37.2% diabetes mellitus, 34.8% tobacco consumption, 16.3% dyslipidaemia, 
10.8% coronary disease, 9.6% chronic kidney disease, 8.6% chronic pulmo-
nary disease, 7.9% cerebrovascular disease, 4.8% auricular fibrillation, 2.9% 
congestive heart failure. Type of surgery included lower limb arterial bypass 
(85.9%) and EVAR (11%). Most (89.3%) received subarachnoid and EP an-
aesthesia while 10.7% received only EP. Neuroaxial level and solution volume 
(7 [5-9] ml) were adequate for surgery and postoperative pain management 
(98% lumbar and 2% thoracic). 
During the first 24h af ter surgery (D1), 77.4% received local anaesthetics 
bolus and 22.6% continuous perfusion. Average Numeric Rating Scale for 
pain evaluation (NRS) at D1 was 2 [0-4] at rest and 5 [3-6] on movement. 
Uncontrolled pain defined by NRS>3 occurred in 16.1% of patients at D1. The 
NRS improved in all patients during the following 24h (p<0.001 for both NRS) 
and incidence of uncontrolled pain was lower (12.5%). 
Problems with catheter included accidental removal (4.1%) and misplacement 
(1.6%). Side ef fects included paraesthesia (6.2%), nausea (3.1%), hypoten-
sion (2.6%) and motor block (2.4%). On a scale form 1-5, 84.1% of patients 
declared themselves satisfied (4) or very satisfied (5) with their hospital stay 
until 48h af ter surgery. 
Conclusion(s): EP bolus was the most frequent analgesia technique. EP an-
algesia af ter vascular surgery was safe and ef fective and most patients were 
satisfied during their hospital stay. 

09AP05-5
The effect of gabapentin premedication on postoperative 
pain management af ter abdominal hysterectomy 

Cindea I., Gherghina V., Balcan A., Buzatu G., Samoila B.
Emergency Clinical Hospital of Constanta, Dept of Anaesthesiology & 
Intensive Care, Constanta, Romania

Background and Goal of Study: This prospective randomized double-blind 
placebo-control study was designed to investigate if oral premedication with 
gabapentin could improve the postoperative pain control af ter abdominal hys-
terectomy via Pfannenstiel incision. 
Materials and methods: Af ter Ethics Commit tee approval and writ ten con-
sent, 64 ASA I-III women, scheduled for abdominal hysterectomy under 
general anaesthesia were recruited.They were randomly allocated into two 
groups: group G (n=30) receiving 1200mg oral gabapentin one hour before 
surgery and group P (n=34) treated with placebo. Postoperative analgesia 
was achieved by morphine PCA (1mg bolus dose, 5 min lockout interval and 
8 mg limit in 1h) and iv paracetamol (1g/6h). During first 48h postoperatively 
pain at rest and while coughing, evaluated by VAS at 1, 2, 4, 8, 24, 48h post-
procedure, total morphine consumption and duration of pain-free interval 
were recorded. The incidence of sedation, nausea/vomiting and patient sat-
isfaction with analgesia regimen were registered, too. Statistics used Student 
t-test and Mann-Whitney test with significance above 0.05. 
Results and discussion: Demographics was similar in both groups. Pain in-
tensity at rest, as well as length of pain-free interval did not dif fer between the 
two groups. At cough, VAS registered significantly lower values in group G at 
each postoperative time (p<0.05). Cumulative morphine consumption until 
48h postoperatively was significantly less in group G compared to group P 
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(p<0.001). Lower incidences of sedation and nausea/vomiting were noted in 
group G (p<0.05). Patient satisfaction recorded a considerably increased rate 
for group G versus group P (p<0.05).
Conclusion(s): Gabapentin premedication decreases considerably morphine 
consumption by PCA and the incidence of correspondent side ef fects, thus 
improving quality of analgesia during first 48h af ter abdominal hysterectomy.

09AP05-6
Using perioperative multimodal analgesia results in decrease 
acute but not chronic postoperative pain in patients with 
lumbar herniated disc 

Genov P.1, Timerbaev V.1, Grin A.2, Rebrova O.3, Vyatkin A.1

1N.V. Sklifosovsky Scientific Research Institute for Emergency Medicine of 
Health Depar tment of Moscow, Dept of Anaesthesiology, Moscow, Russian 
Federation, 2N.V. Sklifosovsky Scientific Research Institute for Emergency 
Medicine of Health Depar tment of Moscow, Neurosurgery, Moscow, Russian 
Federation, 3Pirogov Russian National Research Medical Universit y, Medical 
Cybernetics and Informatics, Moscow, Russian Federation

Background and Goal of Study: Using perioperative multimodal analgesia 
has a potency for prevention chronic postoperative (PO) pain. Failed back 
surgery syndrome (FBSS) is the debilitating chronic pain condition. Is it pos-
sible to decrease the rate of FBSS by improving the perioperative analgesia in 
patients with lumbar herniated disc? 
Materials and methods: 129 patients (18-70 years, 2-3 ASA) scheduled for 
elective lumbar discectomy in 2010-2013 were enrolled in prospective obser-
vational study. GA+OD (n=20) underwent general anaesthesia (GA) and PO 
analgesia on-demand. SB+PMA (n=23) got subarachnoid block (SB) and 
preventive multimodal analgesia (PMA) including ketoprofen, paracetamol 
and nalbuphine on-demand. At GA+PMA (n=21) GA and PMA were used; 
GA+PMA+I (n=21) also had bupivacaine wound infiltration; at GA+PMA+S 
(n=20) - depo-corticosteroid was applied on af fected spinal nerve root; at 
GA+PMA+IS (n=24) wound infiltration and local corticosteroids were com-
bined. 7 days PO the dinamic VAS pain scores were recorded. In 6 months the 
phone survey was performed and follow-up (NRS pain scores, quality of life 
(QOL), disability, sleep disorder) was assessed. 
Results: GA+OD had not adequate pain relief during 4 PO days but GA+PMA 
had. The VAS scores in SB+PMA were less than in GA+PMA only in 2 hours 
PO (1 (0-3,5) and 4 (2,5-6), p=0,002, Mann-Whitney test).

Group 2nd POD, VAS 4th POD, VAS 6 months, NRS

GA+OD 5 (4-7) 5 (2,5-6) 3 (2-5)

GA+PMA 3 (1,25-4,5)* 2 (0,5-4)* 2 (1-3)

SB+PMA 3 (2-4,5) 2,25 (1-5) 3 (2-5)

GA+PMA+I 1,5 (1-3)† 1 (0,5-2) 3 (3-3)

GA+PMA+S 2,5 (1-4) 2 (1-2,75) 3 (2-3)

GA+PMA+IS 1,75 (0,75-3,25)† 1 (0,25-3,5) 3 (1,5-3,75)

POD-postoperative day
*-p<0.05, comparison with GA+OD, Mann-Whitney test
†-p<0.05, comparison with GA+PMA, Mann-Whitney test

[Postoperative pain scores, Me (LQ-UQ)]

In 6 months 60% patients experienced back or leg pain and 30% - leg pain. 
Some patients suf fered from FBSS with sleep disorder (24%), disability (25%), 
decrease QOL (23%). There was not significant dif ference between groups 
in term of neither rate of chronic pain in common and leg pain specifically 
(p=0,459 and p=0,903 respectively, χ2-test) nor NRS pain scores (p=0,112, 
Kruskal-Wallis ANOVA). 
Conclusions: PMA is the better choice than analgesia on-demand. Additional 
bupivacaine wound infiltration follows significant pain relief during 2 PO days. 
The rate of FBSS doesn’t depend on the mode of perioperative analgesia. 

09AP05-7
Non-pharmacologic methods for post-operative pain relief - an 
alternative to drugs or just a figment of imagination? 

Komann M., Weinmann C., Meißner W., PAIN OUT group
Jena Universit y Hospital, Dept of Anaesthesiology & Intensive Care, Jena, 
Germany

Background and Goal of Study: Non-pharmacological treatments (NPTs) 
like, e.g., cold packs, acupuncture, meditation, or distractions, are widely 
used to ease post-surgical pain. We show how frequently they are used 
across Europe and if there is an association between its use and patient-
reported outcomes of pain relief and reduced wish for more pain treatment.
Materials and methods: We use data from the world’s largest acute pain 
registry PAIN OUT where patients report their pain levels and side ef fects 
af ter surgery. 15 dif ferent NPTs are tested for their ef fectiveness using 
Mann-Whitney-U-test, Kruskal-Wallis-test, General Linear Model, and Logistic 
Regression. We adjust for age and gender and further specifically look at the 
three most frequent surgeries in PAIN OUT: total knee replacement, total hip 
replacement, and laparoscopic cholecystectomy.
Results and discussion: 14,767 patients from 12 European countries were 
analyzed. The 8,204 (55.6%) patients who did not use NPTs had slightly but 
significantly more pain relief than the 6,563 (44.4%) patients who did use them 
(means of 71.2%±27.9% vs. 68.6%±25.7%, p=.000). Using NPTs does not 
af fect the wish for more pain treatment. No single NPT stood out from these 
results. Only for total knee arthroplasty, a positive ef fect of NPTs on pain relief 
could be found.
Conclusion(s): Some NPTs are widely used while some are not. Their ef-
fectiveness concerning pain, based on this observational data, could not be 
shown. The literature on the topic is contradictory and our findings add to this. 
Benefit and costs of NPTs should thus be considered carefully. 

09AP05-8
Usefulness of preoperative thoracic paravertebral block in 
postoperative pain management af ter renal resection surgery 

Copik M., Białka S., Daszkiewicz A., Misiolek H.
School of Medicine with the Division of Dentistry in Zabrze, Dept of 
Anaesthesiology & Intensive Care, Zabrze, Poland

Background and goal: Thoracic paravertebral block (ThPVB) combined with 
general anesthesia is commonly used in thoracic surgery. It provides ef fective 
analgesia, reduces surgical stress response and incidence of chronic post-
operative pain compared to solely used general anaesthesia. The goal of the 
study was to assess the usefulness of ThPVB in postoperative pain manage-
ment af ter renal resection surgery.
Material and methods: Patients ASA I-III scheduled for elective renal resec-
tion surgery were randomly assigned to two groups (n=58). PVB group 
(n=27) received preoperative ThPVB with 0,5% bupivacaine followed by gen-
eral anaesthesia. GEN group (n=31) received standard general anaesthesia. 
Both groups were treated postoperatively with oxycodone IV PCA (patient 
controlled analgesia) combined with non-opioid analgesics as rescue drugs. 
We recorded pain severity in VAS, oxycodone requirement in time points, total 
oxycodone requirement, and sedation level through the first 48h. We mea-
sured opioid related adverse events 24 and 48h postoperatively and patients 
satisfaction 48h postoperatively. 

[Pain intensit y in VAS scale ]
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Data were analysed by using unpaired Student’s t-test, Mann-Whitney U-test 
and χ2 test. Analysis of the changes over time was performed using para-
metrical variance analysis. Results are presented as mean ± sd, median or 
percentage. P <0.05 was considered statistically significant.
Results: Patients given ThPVB needed 39% less IV oxycodone in the first 48 
h, had a longer latency to the first opioid dose, and less pain at rest in VAS 
scale through first 24 h than the control(p <0.01). They had less opioid related 
adverse events af ter 24 and 48 h and were less sedated until 12 h postop-
eratively. Patients in PVB group also had higher satisfaction scores af ter 48 h 
postoperatively compared to control group.
Conclusions: In our study preoperative ThPVB was an ef fective part of multi-
modal analgesia regimen in reducing opioid consumption and pain intensity.
Methods and drugs used in both groups can be considered safe with no se-
rious AE recorded. Majority of non-serious AE was opioid related adverse 
events.Patients in ThPVB group reported increased satisfaction compared to 
the control group. 

09AP05-9
Treatment of low back and leg pain with epidural catheter 
insertion in pregnant woman 

Park K.
Keimyung Universit y Dongsan Hospital, Dept of Anaesthesiology & Pain 
Medicine, Daegu, Korea, Republic of

Background: 45% of pregnant women experienced low back pain. Among 
them, 25% persons have severe pain. Treatment suggested TENS, acupunc-
ture, physical therapy et al. This case presented that 32 weeks pregnant wom-
an patient had severe acute low back and leg pain which was treated with 
epidural catheter and intermit tent local analgesics injection.
Case report: The 32 weeks gestational pregnant woman visited emergency 
room and complained low back and right leg pain. The pain which was from 
right gluteal region to leg with numb, evoked 3 days ago and visual analogue 
scale (0= no pain, 10= very severe pain). At emergency room, the position of 
patient was stand and leaned to desk or bed with flexion back near right angle 
which made pain less severe but VAS 8-9. The patient did not keep supine po-
sition or decubitus for several minutes which caused pain and numb. Although 
pethidine 25mg was injected intramuscular to reduce pain, Magnetic resolu-
tion images (MRI) could not be taken because the patient could not keep 
supine position. Therefore lumbar 4/5 and 5/S1 disc protrusion was confirmed 
by computed tomography. Consultation was taken and we inserted epidural 
catheter. The catheter position was checked with fluoroscopy because we 
worried about intravenous injection of local anesthetics. The catheter was con-
firmed epidural space about L3/4 and 0.15% ropivaciane 6 ml was injected. 
The pain reduced to VAS 4-5 af ter several minutes later and the patient could 
lie on the bed. Fetal heart rates was normal af ter injection. Twice injection of 
0.15% ropivacaine 6 ml reduced pain VAS 2-3 and the patient discharged 5 
day later. Any complications were not observed.
Discussion: Local anesthetics injection though epidural catheter at tenuates 
pain evoked by inflammatory substances of disc protrusion. We could pain 
control by epidural catheter insertion without any side ef fects of both mother 
and baby. 
References: 
1. P Kristiansson, K Svärdsudd, B von Schoultz. Back pain during 
pregnancy: a prospective study spine. 1996; 21: 702-8.
2. Pishnamaz M, Sellei R, Pfeifer R, Lichte P, Pape HC, Kobbe P. Low back 
pain during pregnancy caused by a sacral stress fracture: a case report. J 
Med Case Rep. 2012 4;6:98. 
Learning points: Epidural catheter insertion and intermit tent local anesthetic 
injection was ef fective methods for treatment of low back and leg pan in preg-
nant woman without side ef fects. 

09AP05-11
The impact of patient education about postoperative pain 

Moura A., Noversa C., Matias F., Valentim A.
Centro Hospitalar e Universitário de Coimbra, Dept of Anaesthesiology, 
Coimbra, Por tugal

Background and Goal of Study: Moderate to severe postoperative pain re-
mains a clinical problem but most patients report being satisfied with their 
postoperative pain management.1,2 There are contradictory findings about the 

influence of preoperative patient education about pain in patient satisfaction 
and anxiety.3

Our study aimed to determine if patients scheduled to elective surgery at a 
university hospital were informed about the importance of pain management, 
and the impact of this information on patient’s experienced pain and satisfac-
tion.
Materials and methods: In this prospective observational study we adminis-
tered a questionnaire to all patients undergoing elective inpatient surgery on 3 
random non-consecutive days, af ter ethical commit tee’s approval.
We ascertained if doctors or nurses informed their patients about the impor-
tance of pain and its treatment, and that they should report any experienced 
pain. We evaluated patient satisfaction with their pain management (using a 
Likert scale), and if they requested more or dif ferent analgesia. The pain at 
rest and dynamic pain were assessed at 4, 24 and 48 hours postoperatively, 
as well as the worst pain experienced in between, using a numeric scale from 
0 to 10. The Mann-Whitney U and Chi-square tests were used to compare the 
variables (statistical significance p<0,05).
Results and discussion: There were 115 scheduled surgeries, consent was 
obtained for 102 patients and 86 patients were included in the study.
Two thirds were informed about the importance of their pain management 
and that they should report any experienced pain; 1/3 did not receive that 
information. 
The informed group experienced a statistical significant higher level of sat-
isfaction (U=582, p=0,014). There were no statistical significant dif ferences 
between the level of pain experienced by the 2 groups over the 48-hour period 
(U=637 to 824, p=0,08 to 0,98), nor in the request of additional or dif ferent 
analgesia (X2=0,953, p=0,33).
Conclusion(s): The information about the importance of pain given to pa-
tients contributed to their satisfaction with pain management.
The informed patients did not experience higher levels of pain, nor did they 
request more analgesia or dif ferent analgesics.
References: 
1. Svensson I, Sjӧstrӧm B, Haljamӓe H. Eur. J. Pain 2001; 5:125-133
2. Niemi-Murola L, Pӧyhiӓ R, Onkinen K, et al. Pain. Manag. Nurs. 2007; 
8(3):122-129
3. Sjӧling M, Nordahl G, Olofsson N, e tal. Patient. Educ. Couns. 2002; 
51:169-176 

09AP05-12
Effects of epidural analgesia with low concentrations of local 
anesthetics on the course of labor and delivery 

Biondini S., Compagnone C., Schiappa E., De Maglio R., Fanelli G., 
Troglio R.
A. O. Ospedaliero - Universitaria Parma, Dept of Anaesthesiology & Pain 
Medicine, Parma, Italy

Background and Goal of Study: Epidural analgesia is an extremely ef fec-
tive and popular treatment for labor pain. The aim of the present study was to 
evaluate the impact of using of low concentrations of local anesthetics, com-
bined with lipid-soluble opioids, on the progress of labor.
Materials and methods: In this retrospective study, we enrolled 99 first labor 
patients, 55 of which received epidural analgesia technique with top-up, with 
L-bupivacaine 0.0625% and sufentanil, and 54 formed the control group. We 
compared two groups of patients by recording the time of the dilatation/expul-
sion/delivery times, the use of oxytocin (augmentation), the incidence of ce-
sarean section and the incidence of operative delivery. We also evaluated the 
neonatal outcome in terms of Apgar score at 1st and 5th minute, and measuring 
the base excess of venous and arterial cord blood.
We used t test for continuous variables or chi square analysis for categorical 
variables. A p lower of 0.05 was considered significant. 
Results and discussion: We did not detect a significant dif ference in the 
duration of the expulsion stage of bir th (p = 0.19). The use of oxytocin was 
significantly higher in the study group (p <0.001), while the use of cesarean 
section was significantly more frequent in the control group (p = 0.04). We 
did not observe dif ferences in the use of operative delivery (p = 0.52). For the 
neonatal outcome, we did not record significant dif ferences between the two 
groups in terms of Apgar at the1st minute (p = 0.64) and the 5th minute (p = 
0.44), nor in terms of acidosis in arterial and venous cord blood (respectively, 
p = 0.30 and p = 0.65).
Conclusion: In the cases analyzed, the use of epidural analgesia with use 
of low concentration solution of local anesthetic and opioid was not associ-
ated with prolongation of the expulsion stage of bir th, with a higher incidence 
of cesarean section and operative delivery, nor with a dif ference in terms of 
neonatal Apgar score. 
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09AP06-1
The effects of chlorzoxazone on acute pain and opioid 
requirements af ter spine surgery. A randomized, blinded trial 

Nielsen R.V.1, Fomsgaard J.S.1, Siegel H.2, Martusevicius R.1, Mathiesen O.3, 
Dahl J.B.4

1Rigshospitalet - Glostrup, Universit y Hospital Copenhagen, Dept of 
Anaesthesiology, Glostrup, Denmark, 2Nykøbing Falster Hospital, Dept of 
Anaesthesiology, Nykøbing Falster, Denmark, 3Køge Universit y Hospital, Dept 
of Anaesthesiology, Køge, Denmark, 4Bispebjerg Universit y Hospital, Dept of 
Anaesthesiology, Copenhagen, Denmark

Background and Goal of Study: Chlorzoxazone is a muscle relaxant used 
in the management of musculoskeletal pain, and as an analgesic adjunct for 
postoperative pain. Chlorzoxazone for low back pain is currently not recom-
mended due to the lack of placebo controlled trials. We aimed to explore 
the analgesic and adverse ef fects of chlorzoxazone on acute pain af ter spine 
surgery. 
Materials and methods: 110 patients were randomly assigned to 500 mg oral 
chlorzoxazone or placebo in this blinded study of patients undergoing spine 
surgery in general anaesthesia. In the 4 hour trial period analgesia consisted 
of IV patient-controlled analgesia (morphine bolus 2.5 mg). Primary outcome 
was pain during mobilization (visual analogue scale) 2 hours af ter interven-
tion. Secondary outcomes were pain at rest, opioid consumption, nausea, 
vomiting, ondansetron use, sedation, and dizziness. Pain data were analysed 
with the independent samples t-test. Other data were analysed with the Mann-
Whitney U-test and χ2 test for categorical data. 
Results and discussion: For pain during mobilization 2 h af ter intervention, 
there was no significant dif ference between groups: 51 (21) vs. 54 (25) mm 
in the chlorzoxazone and placebo groups, respectively, mean dif ference of 3 
mm (95% CI -8 to 10), P = 0.59 (Fig. 1). For pain during mobilization and at 
rest (weighted AUC 1 - 4 hours) there was no significant dif ference between 
groups (Fig. 1 and 2). There was no significant dif ference in total IV morphine 
consumption 0-4 h: Median 10 (0 - 70) vs. 13 (0 - 38) mg in the chlorzoxazone 
and placebo groups, respectively, P = 0.82. There was no significant dif fer-
ence in adverse ef fects 0-4 h. 

       
[Figure 1. Pain (VAS) during mobilization]

       
[Figure 2. Pain (VAS) at rest]

Conclusion(s): We found no analgesic ef fect of chlorzoxazone in patients 
with acute postoperative pain af ter spine surgery. Based on this, chlorzoxa-
zone cannot be recommended for acute pain treatment af ter spine surgery. 

09AP06-2
Minimizing use of opioids in patients with morbid obesity 

Minou A., Vilkotski E., Dzyadzko A.
9th Cit y Hospital, Dept of Anaesthesiology & Intensive Care, Minsk, Belarus

Background and Goal of Study: Opioids are well known to have exaggerated 
responses in patients with morbid obesity and obstructive sleep apnea thus 
minimizing its use is beneficial. In this study we investigated the influence of 
intraoperative opioid sparing analgesia on postoperative opioids requirement.
Materials and methods: 40 patients with BMI>40 scheduled for laparoscopic 
vertical sleeve gastrectomy or laparoscopic gastric bypass procedures were 
enrolled. Patients were prospectively randomized into two groups. In group 
1 (n=20) opioid sparing analgesia was used. It included 4 drugs: clonidine, 
ketamine, lidocaine, Mg sulfate. 

 Loading dose Maintenance dose

Clonidine 1 µg/kg 1 µg/kg/h

Ketamine 0.2 mg/kg 0.2 mg/kg/h

Lidocaine 1.5 mg/kg 1.5 mg/kg/h

Magnesium sulfate 40 mg/kg 10 mg/kg/h

[Opioid sparing analgesia]

Loading dose was delivered in form of infusion for 20 min and followed by 
titration of maintenance dose. All doses were calculated based on lean body 
weight. Opioid sparing analgesia was stopped immediately af ter extubation. 
In group 2 (n=20) fentanyl (1.5-2 µg/kg/h) was given for intraoperative anal-
gesia.
In both groups patients received gabapentin 600 mg prior to surgery. 
Anesthesia was induced with fentanyl and propofol. Rocuronium was giv-
en for muscle relaxation and was guided by neuromuscular monitoring. 
Neuromuscular block was reversed by sugammadex. Wound infiltration with 
local anesthetic was performed in all patients. Post-op analgesia consisted of 
paracetamol 1000 mg x 4, lornoxicam 8 mg and gabapentin 600 mg twice a 
day. Morphine was given i.v. on demand (VAS score ≥4). Primary end-point 
was number of patients who needed morphine bolus. 
Results and discussion: In group 1 patients had lower maximum VAS score. 
In opioid sparing group only 11 patients needed bolus of morphine compared 
to 16 patients in group 2. Total dose of morphine was higher in patients who 
received standard intraoperative analgesia with fentanyl. 

 
Group 1 

(opioid sparing 
analgesia)

Group 2 
(standard 
analgesia)

Maximum VAS score during first 4 hours 4 (2-6) 5 (2-7)

Number of patients who needed morphine 11 16

Time to first dose of morphine, min 110 (50-190) 70 (30-140)

Total dose of morphine, mg 8 (6-12) 11 (6-16)

[Postoperative analgesia]

Conclusion(s): Opioid sparing analgesia providing sympatholytic ef fects 
during anesthesia had a positive influence on postoperative pain management 
in patients with morbid obesity. 
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09AP06-3
Effects of dexmedetomidine alone for intravenous patient - 
controlled analgesia af ter laparoscopy-assisted colorectal 
surgery 

Wang X.-Q., Wang K.-G., Xu Z., Wang F.-M., Wang B.-S.
Shandong Cancer Hospital and Institute, Dept of Anaesthesiology, Jinan, China

Background and Goal of Study: Laparoscopic techniques have been widely 
used for the surgical management of colorectal cancer. But pain af ter laparo-
scopic colectomy is still observed. Dexmedetomidine has analgesic actions 
but does not cause respiratory depression [1]. Pain management in previous 
studies for dexmedetomidine was combined with opioids. Previous studies 
suggest conflicting results regarding its analgesic ef fects [2, 3]. However, 
there was no study conducted that the administration of dexmedetomidine 
alone for PCA. Our study aims to test the hypothesis that administration of 
dexmedetomidine alone for PCA af ter laparoscopic colorectal surgery can 
decrease pain intensity and side ef fects.
Materials and methods: The study protocol was approved by the Institutional 
Review Board (IRB) of Shandong Cancer Hospital and Institute. 30 patients 
who underwent laparoscopic colorectal surgery were recruited into the 
study and randomly divided into dexmedetomidine (D) or fentanyl (F) group. 
Informed consent was obtained from all patients. A standardized anesthesia 
technique was used in two groups. Af ter surgery PCA pump (with a back-
ground infusion) was at tached to the IV. PCA protocol consisted of 0.02 mg/
kg fentanyl (F group), 0.25µg/kg/h dexmedetomidine (D group), and ondan-
setron 4mg diluted into 100 ml respectively. The visual analog scale scores 
(VAS) at 4, 6 and 24h and Ramsay sedation score were recorded by a blinded 
research staf f. Patients’ satisfactions to pain management, the incidence of 
post-operative nausea and vomiting (PONV), first time to passage of flatus 
and bowl movement was also observed. Statistical analyses were performed 
using SPSS for Windows 11.5 (SPSS Inc., Chicago, IL). P-values <0.05 were 
considered statistically significant.
Results and discussion: The baseline characteristics were no significant dif-
ference between two groups. The VAS scores and the sedation level were no 
significantly dif ference between two groups. The incidence of PONV was no 
significantly dif ference between two groups. Patients’ satisfactions in group 
D were significantly higher than those in group F. The median time to passage 
of flatus and bowl movement was decreased in group D compared with group 
F. of gastrointestinal function. 
Conclusion(s): Dexmedetomidine alone is ef fective for patient-controlled 
analgesia with faster recovery of gastrointestinal function for patients af ter 
laparoscopic colorectal surgery. 

09AP06-4
The safety profile of parecoxib for the treatment of post-
operative pain: an examination of over 10 years of post-
authorization safety data 

Essex M.N.1, Schug S.2, Parsons B.1, Li C.3, Xia F.4, Cheung R.5

1Pfizer Inc, Medical, New York, United States, 2Universit y of Western Australia, 
Dept of Anaesthesiology & Pain Medicine, Per th, Australia, 3Pfizer Inc, 
Statistics, New York, United States, 4Pfizer Inc, Safety Surveillance and Risk 
Management, New York, United States, 5Pfizer Inc, Clinical, New York, United 
States

Objective: Parecoxib, an injectable COX-2-selective inhibitor, is approved in 
over 80 countries for the short-term management of post-operative pain and, 
in some countries, for the treatment of acute pain or renal colic. Parecoxib first 
received regulatory approval in 2001 and there is a wealth of post-authoriza-
tion data available regarding its use in real-world set tings. The current study 
reviews this data to examine the occurrence of pre-defined safety events as-
sociated with COX-2 inhibitors and/or traditional NSAIDs. 
Methods: Data were derived from a Pfizer database which captures and 
stores reported adverse event (AEs) information from across the globe. 
AEs were coded to a specific Medical Dictionary for Regulatory Activities 
(MedDRA) term upon entry into the database. The database was searched for 
specific MedDRA terms or standard queries corresponding to the pre-defined 
safety events. The number of medically-confirmed cases, along with outcome, 
through March 31st 2014 was presented for each event. 
Results: The occurrence of pre-defined safety events was relatively low con-
sidering that 69,567,300 units of parecoxib were sold from the first quarter 
of 2002 through the first quarter of 2014. The total number of reports/num-

ber of reports classified as serious for each event over this period was as 
follows: cardiovascular embolic and thrombotic events (66/64), renal failure 
and impairment (77/68), gastrointestinal ulceration-related events (35/35), 
hypersensitivity reactions (190/98) including severe hypotension (32/25) and 
severe cutaneous adverse events (17/17), and masking signs of inflamma-
tion (18/18). Among reports with known outcomes, a majority of patients re-
covered or were recovering from these events. A total of 46 fatalities, which 
cannot be confirmed as treatment-related, were reported as outcomes: car-
diovascular embolic and thrombotic events (20), renal failure and impairment 
(6), gastrointestinal ulceration-related events (4), hypersensitivity reactions (7) 
including severe hypotension (3) and severe cutaneous adverse events (2), 
and masking signs of inflammation (4).
Conclusion: The occurrence of pre-defined safety events was relatively low 
with parecoxib considering nearly 70 million units were sold over a 12 year 
evaluation period, which is consistent with data from the clinical trial program. 
When administered according to the approved label, the overall benefit/risk 
assessment is considered favorable for parecoxib. Sponsored by Pfizer. 

09AP06-5
Thoracic paravertebral block for video-thoracoscopic surgery: 
adding sufentanil to ropivacaine does not improve analgesia 
when compared to plain ropivacaine 

Pavlakovic I.1, Bauer C.1, Kof fel C.1, Maury J.M.2, Fellahi J.L.1

1Hospices Civils de Lyon,Universit y Hospital Louis Pradel, Dept of 
Anaesthesiology & Intensive Care, Bron, France, 2Hospices Civils de 
Lyon,Universit y Hospital Louis Pradel, Dept of Surgery, Bron, France

Background and Goal of Study: Video-thoracoscopy is associated with 
less severe post-operative pain than thoracotomy. Nevertheless the manage-
ment of analgesia must be adequate to avoid chronic pain occurrence (1). 
Paravertebral administration of adjunctive analgesics to local anaesthetics 
has shown ef ficacy af ter breast surgery (2). The aim of this study was to 
determine if adding sufentanil to ropivacaine improves analgesia compared to 
plain ropivacaine in continuous thoracic paravertebral block during 48 hours 
af ter video-thoracoscopic surgery.
Materials and methods: In a double-blinded, prospective study, 88 patients 
having minor thoracoscopic surgery (lung or pleurae biopsy, pleurodesis) 
were randomly allocated to 2 groups: ropivacaine 2 mg/ml (group R) and 
ropivacaine 2 mg/ml with sufentanil 0.25 µg/ml (group RS), both in a continu-
ous paravertebral infusion mode at 0.15 ml/kg/h. Cumulated doses of post-
operative self-administered morphine at 48 hours was the primary outcome 
measure. Visual Analogue Scale scores (VAS), side ef fects and satisfaction 
scores were recorded at 2, 12, 24, 36 and 48 hours af ter surgery. Length of 
hospital stay (LOHS) was recorded. Non parametric bilateral Wilcoxon-Mann-
Whitney test was used for statistical analysis.

[Morphine consumption and VAS scores]



353Acute Pain Management

Results and discussion: Data from 70 patients were analysed (n=37 in group 
R, n=33 in group RS). Demographic data were comparable in both groups. 
Morphine consumption and VAS scores (graph), incidence of side ef fects and 
satisfaction scores showed no statistically significant dif ference between the 
groups. There was no significant dif ference in LOHS between group R and 
RS (6.0 days [3.0-34.0] vs 7.0 days [3.0-34.0] respectively, p=0.21).
Conclusion(s): adding sufentanil to ropivacaine does not improve analge-
sia when compared to plain ropivacaine in continuous thoracic paravertebral 
block during 48 hours af ter video-thoracoscopic surgery.
References: 
1. Katz J., Jackson M., Kavanagh B.P. et al. Clin J Pain.1996; 12:50-5
2. Burlacu C.L., Frizelle H.P., Moriarty D.C. et al. Anaesthesia 2006; 61:932-7 

09AP06-6
Local infiltration analgesia (LIA) gives superior analgesia 
compared to epidural analgesia af ter total knee replacement 

Scharlaeken I.1, Van Overschelde P.2, Byn P.2, Allaert S.1, Van de Velde M.3, 
Kalmar A.F.1

1Maria Middelares Hospital, Dept of Anaesthesiology & Intensive Care, 
Gent, Belgium, 2Maria Middelares Hospital, Dept of Or thopaedics, Gent, 
Belgium, 3Universit y Hospitals Leuven, Katholieke Universiteit Leuven, Dept of 
Anaesthesiology, Leuven, Belgium

Background: Local infiltration analgesia (LIA) is an emerging alternative for 
patient controlled epidural analgesia (PCEA) for postoperative pain relief af ter 
total knee replacement. LIA allows faster mobilisation - with beneficial ortho-
paedic results-, obviates an urinary catheter, eliminates the risks of epidural 
catheters, and fastens patient turnover. Conversely, PCEA is considered the 
gold standard for pain relief in the first days af ter this type of surgery. The aim 
of this observational study was to evaluate patient perception of the quality of 
analgesia, postoperative nausea & vomiting, and general comfort.
Materials and methods: 81 patients undergoing a total knee replacement 
between April and July 2015, were asked about pain scores at D0, D2, and 
D7, PONV, and general comfort. 40 patients received PCEA and 41 patients 
received LIA (70ml Ropivacaine 2%, ketorolac 30mg and adrenaline 0.4mg). 
All surgeries were performed using the same surgical technique by two or-
thopaedic surgeons, under a standardised general anaesthesia. Spinal an-
aesthesia with 2.5 ml levobupivacaine 0.25% was given prior to induction of 
narcosis, associated with either PCEA (levobupivacaine/sufentanil)for three 
days, or LIA during surgery, according to the preference of the surgeon. A 
strict protocol for other analgesic medication (paracetamol, NSAID and trama-
dol) was applied in all patients in both groups.
Results and discussion: 

[Box plot of scores. * = significant dif ference]

Figure 1 summarizes the results in box-plots. The dots represent the average 
values.
At D0, no significant dif ference in pain scores was reported. Patients in the 
LIA group reported significantly bet ter pain scores at D2 and D7 and PONV 
scores. General comfort was not significantly dif ferent (F-test : P=0.054). In 
addition to significantly bet ter average scores in the LIA group, a remarkably 
favourable 75th percentile for most questions indicates a much lower incidence 
of the most extreme discomfort in this group.
Conclusion: In addition to faster mobilisation of the patients and elimination of 
the risks and burden of an epidural catheter and PCEA, LIA delivers equal to 
bet ter analgesia, and better PONV and general comfort scores. 

09AP06-7
Ketamine for postoperative analgesia in radical 
prostatectomy in combination with morphine, tramadol plus 
electroacupuncture technique or nalbuphine 

Ntritsou V., Papagiannopoulou P., Vringa M., Stefanović D., Kostoglou C., 
Zachariadou C.
‚G. Gennimatas’ General Hospital of Thessaloniki, Dept of Anaesthesiology, 
Thessaloniki, Greece

Background and Goal of Study: The aim of this study was to compare the 
ef ficacy of postoperative analgesia and the incidence of adverse ef fects with 
intravenous (iv) administration of tramadol plus ketamine in combination with 
electroacupuncture (EA) technique versus the iv administration of opioids 
(nalbuphine or morphine) plus ketamine in patients undergoing radical pros-
tatectomy (RP).
Materials and methods: 105 patients scheduled for RP were randomly as-
signed in 3 groups. In Group 1 (n=35) morphine was administered [bolus 
dose (BD) 0.05mg/Kg and continuous infusion (CI) mg/24h=18-(agex 0.15)], 
in Group 2 (n=35) tramadol (BD 1.5mg/Kg and CI 0.15mg/Kg/h) with EA tech-
nique and in Group 3 (n=35) nalbuphine (BD 0.5mg/kg and CI 0.15mg/kg/h). 
In all groups ketamine was also administered (BD 10mg and CI 0.15mg/Kg/h). 
Infusion pumps were designed to provide 24h postoperative pain relief. In 
Group 2 a certified acupuncturist placed needles into the LI4 point at a 2cm 
depth in both hands when the closure of the abdominal walls was initiated. 
EA was applied for 30min using an EA stimulator at a 100Hz frequency and a 
constant pulse program. EA was administered again at ST36 and LI4 points 
for 30min at a 4Hz frequency just af ter patient extubation. Pain intensity was 
evaluated at 6h and 24h postoperatively with Numerical Rating Scale at rest 
and movement. Rescue analgesia and adverse ef fects were also assessed at 
6h and 24h postoperatively.
Results and discussion: Demographic data were similar among groups. 
Patients in group 2 presented statistical significant lower pain scores at rest 
at 6h and 24h postoperatively compared to group 1 and 3 (p<0.05). At move-
ment at 6h and 24h postoperatively group 1 showed statistical significant high-
er pain scores compared to group 2 (p<0.05), while there was no significant 
dif ference between other groups assessments. Analgesic consumption was 
significantly higher, at 24h in group 3 compared to groups 1 and 2 (p<0.05). 
No statistical dif ference between groups was noted concerning adverse ef-
fects except for bowel movement where Group 2 showed significant faster 
bowel movement, at all time intervals, compared to group 1 and 3 (p<0.001).
Conclusion: In patients undergoing RP, the use of EA technique with the 
combination of iv administration of tramadol plus ketamine was more ef fective 
concerning postoperative pain relief and analgesic consumption compared 
to iv administration of nalbuphine or morphine in combination with ketamine. 

09AP06-8
Impact of adding ketamine to an opioid in a PCA device 
for the control of postoperative pain. Systematic review 
and meta-analyses of randomised-controlled trials 

Assouline B., Kreienbühl L., Tramèr M.R., Elia N.
Geneva Universit y Hospitals, Dept of Anaesthesiology, Geneva, Switzerland

Background and Goal of Study: Benefits and risks of adding ketamine to an 
opioid in a PCA device in the surgical set ting remain unclear. The aim of this 
systematic review was to examine the impact of ketamine-opioid combina-
tions on postoperative analgesia, cumulative opioid usage, and drug-related 
adverse ef fects.
Materials and methods: We searched MEDLINE, Cochrane and EMBASE 
up until May 2015 for fully published, randomised controlled trials comparing 
opioid-based intravenous PCA with and without ketamine. Trials in adults or 
children undergoing surgery with general or regional anaesthesia were eligi-
ble. Setup of the PCA pump (bolus, lock-out, background infusion) was not a 
selection criteria. Included trials had to report on cumulative opioid dose, pain 
intensity, or opioid or ketamine related adverse ef fects. Trials where patients 
underwent surgery under sedation only, where ketamine was administered 
pre- or intraoperatively or via another route than an IV PCA pump, animal stud-
ies or abstracts were not considered. Meta-analyses were performed when 
data were available from at least three studies or at least 100 patients. 
Results and discussion: We included 18 trials (1209 adults, 104 children). 
Opioids used were morphine (14 trials), fentanyl (2), tramadol (1), and hydro-
morphone (1). Bolus doses of ketamine ranged from 1 to 5 mg. The addition 
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of ketamine reduced 24 hour cumulative opioid consumption (6 trials, 355 
patients; WMD -15.0 mg [95%CI, -24.4 to -5.0]), 24 hour visual analogue scale 
(VAS) pain scores at rest (8 trials, 455 patients; WMD -1.1 cm [95%CI, -1.7 
to -0.5]), and the need for rescue analgesia (9 trials, 785 patients; 27.5% vs 
34.4%,OR 0.46 [95%CI, 0.22 to 0.96]). Ketamine also reduced the incidence 
of desaturation (3 trials, 155 patients; 0% vs 19.2%, OR 0.07 [95%CI, 0.01 to 
0.4]), and the incidence of postoperative nausea and vomiting (PONV) (7 tri-
als, 438 patients; 27.3% vs 45.4%, OR 0.43 [95%CI, 0.29 to 0.65]), but had no 
impact on the incidence of urinary retention, nausea alone, pruritus, respira-
tory depression, or hallucination. 
Conclusions: Adding ketamine to an opioid in an IV PCA device improves 
postoperative analgesia and reduces the amount of opioid required. The risks 
of PONV and of desaturation are decreased and there is no impact on the 
risk of hallucination. The optimal ketamine regimen remains to be determined. 

09AP06-9
The effects of parecoxib on movement-related pain following 
major gynecological surgery 

Essex M.N.1, Cheung R.2, Li C.3

1Pfizer Inc, Medical, New York, United States, 2Pfizer Inc, Clinical, New York, 
United States, 3Pfizer Inc, Statistics, New York, United States

Objective: Early mobilization is a key element of early recovery af ter sur-
gery protocols and contributes to improved outcomes following surgery. 
Parecoxib, an injectable cyclooxygenase-2 (COX-2) inhibitor, is approved in 
over 80 countries for the management of postoperative pain but few studies 
have specifically examined its ef fects on movement-induced pain. 
Methods: Data were pooled from two clinical trials to examine parecoxib’s 
ef fects on movement-related pain following major gynecological surgery. 
Results were compared between treatment groups receiving a single IV dose 
of placebo (n = 87), morphine 4 mg (n = 82), ketorolac 30 mg (n = 83), 
parecoxib 20 mg (n = 79), or parecoxib 40 mg (n = 79) on the first day fol-
lowing surgery. 
Results: Mean pain intensity scores were significantly lower for all treatments 
compared with placebo at 0.5-1.5 hours post dose of medication (all p <0.05) 
with the exception of parecoxib 20 mg at 0.5 hours. Mean pain relief scores 
were also significantly bet ter for all treatments compared with placebo at 0.25-
1.5 hours post dose of medication (all p<0.05) with the exception of parecoxib 
20 mg at 0.25 hours. However, in contrast to morphine, the ketorolac and 
parecoxib groups continued to exhibit significantly bet ter pain intensity and 
pain relief scores relative to placebo at 2.0-24 hours (all p <0.05). The median 
time to achieve a ≥ 50% decrease in baseline pain intensity was significantly 
quicker (≤ 26 minutes) for all treatments compared with placebo (45 min) (all p 
<0.05). Finally, patient evaluation of study medication scores at 24 hours were 
significantly bet ter for all treatments compared with placebo (all p <0.05) but 
the ketorolac and parecoxib groups exhibited significantly bet ter scores com-
pared to the morphine (all p <0.05). 
Conclusions: Though all treatments significantly reduced movement-induced 
pain in the first 2 hours following major gynecologic surgery, the parecoxib 
20 mg, parecoxib 40 mg, and ketorolac 30mg groups produced significantly 
greater pain relief compared to morphine 4 mg over the full 24 hour evaluation 
period. Generally, there was lit tle dif ference in ef ficacy between parecoxib 40 
mg and ketorolac 30 mg over the course of the study. Sponsored by Pfizer Inc. 

09AP06-10
Safety and efficacy of sufentanil sublingual 30 mcg tablets for 
the treatment of acute pain following outpatient surgery 

Minkowitz H.1, Shankar L.2, Melson T.3, Leiman D.4, DiDonato K.5, Palmer P.5

1Memorial Hermann Memorial Cit y Medical Center, Dept of Anaesthesiology 
& Pain Medicine, Houston, United States, 2Lotus Clinical Research, Dept 
of Surgery, Pasadena, United States, 3Helen Keller Hospital, Dept of 
Anaesthesiology & Pain Medicine, Shef field, United States, 4Victory Medical 
Center, Dept of Anaesthesiology & Pain Medicine, Houston, United States, 
5AcelRx Pharmaceuticals, Research and Development Depar tment, Redwood 
Cit y, United States

Introduction: The sufentanil sublingual tablet system is a non-invasive, pa-
tient-controlled analgesia product that received EU marketing authorization 
in September 2015. A second sufentanil product, a 30 mcg tablet (ST30) 

dispensed sublingually by a healthcare professional, is in Phase 3 develop-
ment for treatment of moderate-to-severe pain in set tings such as ambulatory 
surgery or emergency medicine. Sublingual sufentanil appears well-suited 
for short duration acute pain management because it acts rapidly, does not 
require an invasive route of delivery and possess a predictable of f-set. The 
primary objective of this study was to compare the ef ficacy and safety of ST30 
to placebo (PT) for the management of moderate-to-severe acute pain follow-
ing outpatient surgery.
Methods: The study was randomized and placebo-controlled for up to 48 
hours in adult patients undergoing abdominoplasty, open tension-free in-
guinal hernioplasty or laparoscopic abdominal surgery. Following Ethics 
Commit tee approval and patient informed consent, approximately 160 pa-
tients were randomly assigned to treatment with ST30 or PT. Ef ficacy was 
assessed by patient reports of pain intensity on an 11-point numerical rating 
scale (0 = no pain, and 10 = worst possible pain) and the primary ef ficacy 
variable was the time-weighted summed pain intensity dif ference to baseline 
over 12 hours (SPID12). Key secondary endpoints included total pain relief 
(TOTPAR) and patient and healthcare professional global assessments (PGA 
and HPGA). Safety was assessed via vital signs, adverse events (AEs) and the 
use of concomitant medications.
Results: A total of 161 (107 ST and 54 PT) patients were randomized and 
received study drug. Average patient age was 41 years; 68% were female. 
Statistically significant SPID12 dif ferences were observed in favor of ST over 
PT (25.8 vs. 13.1; p<0.001), demonstrating superiority for management of 
acute post-operative pain. Several secondary endpoints also met statistical 
significance in favor of ST including TOTPAR, PGA and HPGA (p≤0.001 for all). 
Nausea, headache and vomiting were the most common treatment-emergent 
AEs across both treatment arms.
Discussion and conclusion: The sufentanil sublingual 30 mcg tablet has 
demonstrated benefit over placebo as a non-invasive analgesic modality in 
the post-operative set ting. Global assessment results by patients and health-
care professionals suggest the therapy is ef fective, well-tolerated and easy 
to administer. 

09AP06-11
The analgesic efficacy and safety of the association 
tramadol-bupivacaïne versus morphine-bupivacaïne 
in epidural thoracic analgesia for thoracotomy 

Cheikhrouhou H., Jarraya A.
Universit y of Sfax, Dept of Anaesthesiology, Sfax, Tunisia

Background and Goal of Study: The objective of this study is to compare 
the analgesia ef ficacy and side ef fects produced by tramadol vs morphine in 
association with bupivacaïne in epidural thoracic analgesia for thoracotomy.
Materials and methods: It is a prospective, randomized, double blind study 
concerning forty patients scheduled for thoracotomy randomized af ter anes-
thesia induction in two groups:
· Morphine group (n=20): a 2,5 ml of bupivacaïne (0,5%) + 3 mg of morphine 
diluted in 6 ml of physiological serum received by the epidural catheter. The 
epidural analgesia was kept maintained by 6ml/h of bupivacaïne 0,125 % + 
morphine 0,01 mg/ml.
· Tramadol group (n=20): a bolus of 2,5 ml of bupivacaïne (0,5%) + 100 mg of 
tramadol all diluted in 6 ml of physiological serum. The epidural analgesia was 
maintained by 6ml/h of bupivacaïne 0,125 % + tramadol 0,5 mg/ml.
A post operative evaluation included pain intensity (EVA), degree of sedation, 
arterial blood gaz and side ef fects was done throughout 48 hours.
Results and discussion: The primary outcome of this study was that the total 
consumption of bupivacaïne, the number of boluses and analgesia scores at 
rest, during coughing and during respiratory physiotherapy were comparative 
in both groups. Patients in tramadol group were less sedated within the first 4 
hours (p: 0,02-0,05) and had less respiratory depression within the first 6 post 
operative hours (p:0,007-0,05). Nausea, vomiting, pruritus and urinary reten-
tion were comparative in both groups.
Conclusion(s): Our study showed that af ter thoracotomy, the post opera-
tive analgesia provided by tramadol associated with bupivacaïne by epidural 
thoracic catheter was similar to that with morphine. The risks of sedation and 
respiratory depression were less for the patients receiving tramadol than mor-
phine. 
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09AP06-12
Epidural ketamine for postoperative analgesia af ter urologic 
surgery 

Marinova R., Temelkov A.
Alexandrovska Universit y Hospital, Dept of Anaesthesiology & Intensive Care, 
Sofia, Bulgaria

Background and Goal of Study: The use of epidural analgesia for the man-
agement of postoperative pain has evolved as a critical component of multi-
modal approach to achieve adequate postoperative analgesia. Small doses 
epidural ketamine may be a useful addition in pain management regimens. 
Among the receptors implicated in the nociceptive transmission, the N-methyl-
d-aspartate (NMDA) receptor plays a critical role in neuronal plasticity leading 
to central sensitization and acting on the intensity of perceived postoperative 
pain. The study was designed to evaluate the ef fect of small doses ketamine 
in a multimodal regimen of postoperative epidural analgesia. 
Materials and methods: In this prospective study were randomized 34 pa-
tients undergoing cystectomy and radical prostatectomy under general an-
esthesia in a combination with continuous epidural anesthesia at the end of 
surgery. Patients were randomly assigned into 2 groups of 17 patients each. 

Group A received ropivacaine with fentanyl for postoperative analgesia, group 
B received ropivacaine with fentanyl plus ketamine (0.2mg/ml) for epidural 
analgesia. Additional postoperative analgesia was provided by IV morphine. 
Pain scores and morphine consumption were recorded over 48 h. The maxi-
mal degree of physical activity tolerated was recorded daily. 
Results and discussion: The ketamine group required significantly less mor-
phine than the control group (45 ± 20 mg versus 69 ± 30 mg; P <0.02). 
Patients in the ketamine group were roused more rapidly than those in the 
control group (at 7 [5-11] versus 12 [8-45] days, median [25%-75% inter-
quartile range]; P <0.03). No patient in either group reported sedation, hal-
lucinations, nightmares, or diplopia. Continuous lumbar epidural analgesia is 
considered the analgesic technique of choice af ter cystectomy and radical 
prostatectomy. However, thes technique provides incomplete postoperative 
analgesia with additional i.v. morphine required. Our primary result is that sim-
ply adding an infusion of small-dose ketamine epidurally for 48 postoperative 
hours reduced morphine requirement by 35% and allowed faster postopera-
tive mobilisation. Possible explanations of this phenomenon could be the ef-
fect of ketamine on the peripheral NMDA receptors and a central antihyperal-
gesic ef fect of ketamine. 
Conclusion: The results of the study confirm that ketamine is a useful analge-
sic adjuvant in postoperative epidural analgesia af ter cyscectomy and radical 
prostatectomy. 
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Learning points: The frequency of postsurgical chronic pain in head and 
neck cancer is of ten underestimated, being marked between 20-30% by sev-
eral authors1-2. The causes can be either due to disease, or due to surgical 
changes, and its treament is of ten conservative. 

10AP01-3
Cervical high density spinal cord stimulation: worthwhile 
a trial in post-laminectomy syndrome 

Van der Vorst M., Buyse K., Vanelderen P., De Vooght P., Van Zundert J., 
Puylaert M.
Ziekenhuis Oost-Limburg, Dept of Anaesthesiology & Pain Medicine, Genk, 
Belgium

Background: Conventional spinal cord stimulation (SCS) is used to treat 
cervical post-laminectomy syndrome (PLS) (1). The exact pain-reducing 
mechanism is still under research. At the present dif ferent stimulation options 
are investigated. Changing the frequency can alter the ef fect, 10kHz being 
promising (2). We present a case where we reprogrammed internal pulse 
generator (IPG) to deliver high density SCS af ter the ef fect of conventional 
SCS disappeared.
Case report: A 58-year old woman had a relapse of neuropathic neck and 
arm pain 2 years af ter successful conventional SCS (2 electrodes, Medtronic 
Prime Advanced battery) for PLS. Reprogramming the IPG was unsuccess-
ful. We switched therapy to high density SCS (130Hz, 450µs in both elec-
trodes). This markedly reduced the neuropathic neck and arm pain (Table 
1). Additionally, high density stimulation was perceived as more comfortable.

Time (t)
NRS Cervical 

pain
NRS Left 
arm pain

NRS Right 
arm pain

Before conventional SCS 7 7 7

1 electrode t=0 2 8 2

2 electrodes t=48 days 5 3 2

Control t=15 months 6-7 6 3

Af ter High Density SCS t=20 months 4-5 4 0-2

3 months af ter High Density SCS 2-3 3 0-1

[Table 1. NRS at dif ferent time points during SCS]

Discussion: Conventional SCS is used to treat refractory radicular pain. 
However, sometimes the analgesic ef fect dissipates for unknown reasons (3). 
Reprogramming the IPG to high density stimulation produced excellent pain 
relief in our patient. 

10AP01-1 
Block superficial cervical plexus to relief chronic neuropatic 
pain  
 
Torres Rodríguez D.1, Freijeiro González M.C.1, Orduña Valls J.1, 
Baluja González M.A.1, Calvo Rey A.1, Álvarez Escudero J.2 
1Hospital Clinico Universitario de Santiago de Compostela, Dept of 
Anaesthesiology & Pain Medicine, Santiago Compostela, Spain, 2Hospital 
Clinico Universitario de Santiago de Compostela, Dept of Anaesthesiology & 
Intensive Care, Santiago Compostela, Spain
 
Background: The frequency of postsurgical chronic pain in head and neck 
cancer is of ten underestimated, being marked between 20-30% by several 
authors1-2. The causes can be either due to disease, or due to surgical chang-
es, and its treament is of ten conservative. 
Our goal is to show how the superficial cervical plexus can be targeted to ap-
ply some techniques used in pain practice3.
Case report: A 45 year old patient suf fering from chronic neuropatic pain 
for 3 years, secondary to neck dissection. Poor relief with conservative treat-
ments. Basal scores: VAS:10, DN4: 8 and LANSS: 21. Exploration evidenced 
allodynia, dysesthesia and hypoesthesia. Radiological images didn’t show 
any change that could justify the situation. 
Af ter informed consent we did a diagnostic blockade at C4 level with local 
anesthetic and non-particulate steroid. One month af ter, VAS value was 1, 
DN4: 3 and LANSS of 5. 2 months later, af ter pain returned to basal values we 
apply pulsed radiofrequency (PRF) in dif ferent plexus levels for 8 minutes, 40 
Hz, controlled at 42oCelsius. 
Af ter that we applied 2 mL of levobupivacaine 0,125% and 4 mg of dexam-
etasone.The patient was followed 3 (V2), 6 (V3) and 9 months (V4) af ter the 
procedure: VAS V2:2, VAS V3:2, VAS V4:2, DN4 V2:2, DN4 V3:2, DN4 V4:2, 
LANSS V2:5, LANSS V3:5, LANSS V4:5.
Discussion: The relief achieved with pulsed radiofrequency shows it could 
be an ef fective way to treat several neuropathic symptoms. The exact voltage 
and duration of the radiofrequency must be investigated to develop the most 
ef fective way to treat head and neck chronic pain.
References:  
1. Keefe FJ, Gerdenio MSJ, Brantley A, Crisson J. Pain in the head and neck 
cancer patient: changes over treatment. Head Neck Surg 1986;8:169-176.  
2. Parwis Agha-Mir-Salim W. Schulte-Mattler U. Funk C. Lautenschläger 
M.Bloching · A. Berghaus1 Entstehung von Schulterschmerzen nach 
“neck dissection” Wertigkeit des Plexus cervicalis HNO 2002 · 50:544-552, 
Springer-Verlag 2002. 
3. R. Vallejo, D. M. Tilley, J. Williams, S. Labak, L. Aliaga, and R. M. 
Benyamin, “Pulsed radiofrequency modulates pain regulatory gene 
expression along the nociceptive pathway,” Pain Physician, vol. 16, no. 5, 
pp. E601-E613, 2013.



356 Chronic Pain and Palliative Medicine

References: 
1. Deer TR1, Skaribas IM, Haider N, et al. Neuromodulation. 2014 
Apr;17(3):265-71; 
2. Kapural L1, Yu C, Doust MW, Gliner BE, et al. Anesthesiology. 2015 
Oct;123(4):851-60.
3. Chivukula S1, Tempel ZJ2, Weiner GM2, et al. Clin Neurol Neurosurg. 
2014 Dec;127:33-41.
Learning points: This case report shows that fading ef fect of conventional 
SCS can be salvaged by high density stimulation with a minimal cost and risk 
for the patient. Larger trials are needed to confirm our findings. 

10AP01-6
Occipital central segmental blockade in cervicogenic headache 
treatment 

Zagorulko O., Medvedeva L., Shevtsova G.
Petrovsky National Research Centre of Surgery, Dept of Anaesthesiology & 
Pain Medicine, Moscow, Russian Federation

Background and Goal of Study: Cervicogenic headache (CGH) is classi-
fied by the International Headache Society (IHS) accounting for 15-20% of all 
chronic and recurrent headaches [1-3].
Materials and methods: 36 patients with CGH who at tended the clinic in 
September 2014-August 2015 were randomized into two comparable groups 
(18 patients each) by the sealed envelope method in a randomized double-
blinded placebo-controlled study, that was approved by the Institutional 
Review Board.CGH diagnosis was based on International Classification of 
Headache Disorders criteria. 
Patients: The study group received oral lornoxicam 16mg/day, tizanidine 
8mg/day during 10 days and three greater occipital nerve blocks with 2ml 
2% lidocaine and 1ml dexamethason one per 3 days. The control group got 
the same drug therapy and received 3 NaCl injections one per 3 days. The 
ef fectiveness criteria included the pain severity estimated by Visual Analog 
Scale (VAS) and the certain pain episode duration that were analyzed on first 
and 10th days of treatment.
Results and discussion: The patients’ mean age was 41.7±4.8 in the study 
and 45.1±6.4 in the control groups. Both groups mostly consisted of mails - 
11 in the study, 10 in the control groups. VAS pain intensity at admission was 
5.9±1.3 and 6.2±1.5, whereas the pain severity was 6.2±1.3 and 5.9±2.0 
hours in the study and control groups respectively. 10 days af ter treatment 
VAS pain intensity was significantly higher in the control group and was 
2.7±0.8, while in the study group this figure was 1.3±0.4 (p<0.05). Apart 
from this, the pain episode duration lowered to 0.8±0.2 and 2.6±0.3 hours in 
the study and control groups respectively.
Conclusion(s): Greater occipital nerve blockades with 2ml 2% lidocaine and 
1ml dexamethason may help in CGH patients pain syndrome treatment. 
References: 
1. Gnezdilov A. et al. Rus Jour of Pain 2015;1(44):122-1232. 
2. Inan N. et al. Juor Funct Neurol 2001;16(3):239-2433. 
3. Medvedeva L. et al. Jour Anesteziol I Reanimatol 2008;5:92-96 

10AP01-7
Ultrasound - assisted lumbar interlaminar epidural injections: 
an evaluation of flow of dye in cadavers confirmed by 
anatomical dissection 

Evansa I.1, Fjodorovica S.1, Kalinovska N.1, Dzabijeva V.1, Zlobina N.1, 
Pereca J.2

1Riga 1st Hospital, Dept of Anaesthesiology & Intensive Care, Riga, Latvia, 
2Riga East Clinical Universit y Hospital, Dept of Surgery, Riga, Latvia

Background and Goal of Study: Epidural steroid injections have been used 
for treatment of lumbar radicular pain syndrome for many years. The delivery 
of steroid could be completed using pre-procedure ultrasound examination. 
The aim of the study was to evaluate the flow of dye in the epidural space af ter 
lumbar midline interlaminar injection in cadavers.
Materials and methods: Af ter obtaining institutional approval for the usage 
of cadavers, 24 cadavers were included . All the cadavers received ultrasound 
- assisted injection using loss of resistance technique. The lumbar midline 
interlaminar injection was made on the cadavers lying prone position in the L4-
L5 level. According to the volume of dye all the cadavers were allocated in two 

groups: 3 and 6 ml. Then a bilateral incision of the facet joints level was made, 
the spine was dissected and the dorsal part of the spine from cervical to the 
sacral region was evacuated to visualize the epidural space. Accurancy of the 
needle insertion and patterns of the spread were compared in both groups.
Results and discussion: All 24 needles were introduced in selected inter-
laminar space. In total 24 cadavers 13 received 3 ml of contrast and 11 - 6 ml. 
Dorsal flow of dye occurred in all 24 injections. A half of the injections resulted 
in ventral spread - 38% (5 out of 13) in 3 ml group and 64% (7 out of 11) in 
6 ml group (p=0.413). Bilateral flow occurred in 63% cases, with prevalence 
in the 3 ml group - 85% (11 out of 13) vs. 37% in the 6 ml group (4 out of 11) 
(p=0.044). The mean number of levels of dorsal flow of dye cephalad from the 
injection site was 1.77 in 3 ml group vs. 3.00 in 6 ml group (p=0.046) and cau-
dad flow 0.60 in 3 ml group vs. 1.43 in 6 ml group (p=0.493); the same means 
for ventral flow were 1.80 in 3 ml group vs. 3.00 in 6 ml group (p=0.163) and 
0.92 in 3 ml group vs. 1.09 in 6 ml group (p=0.057), respectively. There was a 
significant dif ference in more cephalad than caudad contrast flow (p=0.001). 
The observed flow of dye need to be studied clinically to determineif this can 
af fect clinical outcome.The overall numjber of cadavers is small, so it should 
be done with a larger sample size in order to draw overall conclusions. 
Conclusion(s): All injections were performed in selected interlaminar space. 
50 % of the injections observed in the study revealed ventral flow of dye. 
Bilateral flow of dye occurred in 63% of the injections, more of ten in the small-
er volume group. Caudal flow is less than cephalad. 

10AP01-8
Multiple injection technique for intercostal nerve neurolysis 

Mahli A., Coskun D.
Gazi Universit y, Dept of Anaesthesiology & Intensive Care, Ankara, Turkey

Background: Neurolytic blocks could be employed for prolonged pain relief. 
They could also help in eliminating many usual opioid-related adverse ef fects 
(1,2,3). In this study, we would like to present the neurolysis procedure we 
performed selectively on 3 dif ferent spots on the nerve using multiple injec-
tion technique to treat a patient with pain at 3 dif ferent spots along the inter-
costal nerve trace. In the literature search we performed, we did not find any 
examples for selective neurolysis procedure performed using multiple injec-
tion technique on the same nerve in the same session. 
Case report: A male patient aged 53 was diagnosed with mesothelioma and 
operated on for tumor resection. Af ter 15 days, he consulted us complain-
ing of very severe pain not responding to medical treatment and preventing 
his breathing. During the examination, pain on 3 dif ferent spots on the inter-
costal nerve trace was confirmed. Intercostal neurolysis was decided to be 
performed. Prior to neurolysis, 1% lidocaine was administered on the 3 spots 
with pain at an amount 1 cc each for diagnostic reasons. It was observed that 
the patient’s pain disappeared. The needles were kept in place and 0.5 cc ra-
diopaque on each spot was administered. That the needles were on the right 
spots was observed. Then, neurolysis was performed with the administration 
of 50% alcohol of 1 cc on each spot. Following the procedure, the patient 
stated that his pain disappeared completely. The patient was followed up for 3 
months, which were free of pain. 
Discussion: In this case, to treat a patient with pain on 3 dif ferent spots along 
the intercostal nerve trace, we performed neurolysis selectively on 3 dif fer-
ent spots on the nerve using multiple injection method instead of complete 
neurolysis with a single injection on the nerve. Thus, we observed that func-
tion loss that might occur on the nerve due to the procedure was decreased.
References: 
1. Mahli et al, Spine 2002; 27: 478-481. 
2. Wong FCS et al, Hong Kong Med J; 2007; 13: 266-270.
3. Chambers WA, Br J Anaesth 2008; 101: 95-100.
Learning points: If there is more than one painful spot at the innervation ter-
ritory of peripheral nerves, the performance of neurolysis for treatment using 
multiple injection method instead of single injection method may minimize the 
function loss that might occur in the nerve. 
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10AP01-9
Evaluation of the effectiveness of spinal cord stimulation 
treatment in chronic pain, preliminary results of a prospective 
study 

Gago Martínez A.M., Escontrela Rodriguez B., Ereñozaga Camiruaga A., 
Martínez Ruiz A.
Cruces Universit y Hospital, Dept of Anaesthesiology & Pain Medicine, 
Cruces, Barakaldo, Spain

Background and Goal of Study: Spinal cord stimulation (SCS) is one of the 
few alternatives we have for the treatment of refractory chronic pain, essen-
tially neuropathic type, which generates indescribable suf fering for patients. 
The precise mechanism of action of SCS is unknown. With SCS we can treat 
selected patients with good results, although the currently lack of grade I level 
of evidence and type A recommendation. The main objectives of this research 
were to evaluate: the ef fectiveness of SCS on the pain control, the quality of 
life of the patients and their degree of satisfaction, as well as the risks of using 
this device.
Materials and methods: This is an open, prospective, multidisciplinary, longi-
tudinal, cuasi-experimental study, performed at Pain Unit of Cruces University 
Hospital, Spain. All patients with indication of SCS were evaluated with vali-
dated scales, lab and clinical test before and periodically af ter the interven-
tion. Statistical analyses of continuous variables were summarized using de-
scriptive statistics. As for the discrete variables a comparison type before and 
af ter was made. The mean, variance, median, SEM and SD were calculated 
and contrasted with the Kolmogorov-Smirnov or Shapiro-Wilks test, as ap-
propriate. 
Results and discussion: 50 patients were included with Failed Back Surgery 
Syndrome (n=37), peripheral ischemia (n=2), post-herpetic neuralgia (n=1), 
peripheral neuropathy (n=4), cardiac ischemia (n=1) and Complex Regional 
Pain Syndrome (n=5) diagnosis. 64% patients are man; the mean age was 
53,5 years old, time of chronic pain before treatment was 36 months of mean. 
The average follow-up time was 43 months; 7 patients had negative test and 4 
explants of the devices were performed, 1 case of infection and 3 due to treat-
ment failure. Visual Analog Scale (VAS) scores before treatment had a median 
of 8 points, and af ter treatment values decrease to 4 points. Satisfied patients 
with symptom relief of at least 50% of its baseline were 88%. Our findings are 
not definitive because of the small number of patients and the heterogeneity 
of the study population. 
Conclusions: SCS treatment is ef fective in patients with refractory chronic 
pain and its implantation is a fairly safe procedure with low morbidity. Patients 
must be carefully selected. Controlled trials are needed to confirm whether 
SCS is an ef fective treatment as well as study the molecular basis underlying 
this process. 

10AP01-10
Complications associated with intrathecal continuous 
infusion baclofen pumps for spasticity treatment - 14 years of 
experience 

Midões A.C.1, Borges J.1, Rocha Vieira C.2, Melo A.M.1, Barbosa P.1, 
Gomes A.1

1Centro Hospitalar São João, E.P.E, Dept of Anaesthesiology, Por to, Por tugal, 
2Centro Hospitalar São João, E.P.E, Depar tment of Imunohemotherapy, Por to, 
Por tugal

Background and Goal of Study: Intrathecal implantation of continuous infu-
sion baclofen pumps (CIBP) for spasticity treatment is not free from complica-
tions. 1,2,3 These may be related to surgery (infection, dehiscence of the su-
ture), human errors (over or under-dose by programming errors), pump-relat-
ed (bat tery failure, migration or rotation within the pocket) or catheter-related 
(disconnection, kinking, fracture and catheter tip granuloma). Complications 
can lead in rare cases to death (for severe infection or baclofen withdrawal 
syndrome).2,3 Our study describes complications in patients with CIBP for 
spasticity treatment.
Materials and methods: Af ter study approval by the institutional ethics com-
mit tee, a retrospective observational study was conducted in patients under 
treatment in our Chronic Pain Unit, with CIBP. Only patients with complete re-
cords were included. 75 patients were evaluated. Collected data were submit-
ted to a descriptive analysis of the variables.
Results and discussion: Average years of follow-up was 7.2 (range 0.9 to 
13.4 years). 104 CIBP (average 7.4 pumps / year) were placed. Mean time 
free from complications was 7.9 years. 56% (n = 42) patients had no com-

plications. Battery failure (end of life) occurred in 66.7% (n = 22) patients, 
intrinsic pump failure in 12% (n = 9) and implant infection in 2.6% (n = 2). 
Pump replacement took place in 38.7% (n = 29) of patients. Of these, 75.9% 
(n = 22) had battery failure. Among patients with complications, only 15.2% 
(n = 5) had a second complication. No dif ferences were found related to sex, 
age or spasticity cause.
Conclusion(s): All registered complications were related to technical failure 
of the pump, except two patients who presented implant infection. There were 
no human errors. The most frequent complication was battery failure in 66.7% 
of cases, also responsible for the largest number of replacements of CIBP 
(75.9%). There are no records of deaths or events associated with side ef fects 
to baclofen.
References: 
1. N Engl J Med 1989;320:1517-21; 
2. Neurochirurgie 2003;49:276-88; 
3. J Intellect Dev Disabil 2011;36:207-13. 

10AP01-11
Functional outcome of continuous intrathecal baclofen pump 
infusion in spasticity 

Midões A.C.1, Borges J.1, Rocha Vieira C.2, Fernandes V.1, Barbosa P.1, 
Gomes A.1

1Centro Hospitalar São João, E.P.E, Dept of Anaesthesiology, Por to, Por tugal, 
2Centro Hospitalar São João, E.P.E, Imunohemotherapy, Por to, Por tugal

Background and Goal of Study: Spasticity is one of the most frequent and 
incapacitating motor abnormalities present in many patients with neurologi-
cal disorders. Spasticity assessment requires several scales that allow the 
identification of its intensity and its influence on functional performance.1,2 
Baclofen is used to treat spasticity. When administered intrathecally -continu-
ous intrathecal baclofen pump infusion (CIBPI) - allows a significant reduc-
tion of spasticity, with lower doses of the drug minimizing side ef fects of oral 
therapy.3 This study aims to assess functional consequences of CIBPI in the 
treatment of spasticity.
Materials and methods: Af ter approval by the Ethics Commit tee an observa-
tional retrospective study in patients under treatment in our Chronic Pain Unit 
with ICIBP took place. Patients with complete records regarding functional 
assessment of spasticity before and af ter CIBPI were included. 75 patients 
were included. Functional assessment of spasticity was performed by the 
functional scales Ashworth and Penn. Collected data were submit ted to a 
descriptive analysis of the variables and non-parametric tests were performed 
(Wilcoxon) for comparisons.
Results and discussion: From 75 patients analyzed, 62.7% (n = 47) were 
male and the average age was 45.9 years (range 15 to 75 years). The most 
common cause of spasticity was stroke (18.8%, n = 14). Scores obtained for 
both scales were lower af ter placing the pump (p <0.001 both). Patients with 
stroke, also presented lower scores in both scales af ter pump placement (p 
= 0.001 for the Ashworth scale and p = 0.003 for Penn).
Conclusion(s): In this study we conclude that the CIBPI has a positive impact 
in the treatment of spasticity with reduced frequency of muscle spasms and 
rigidity.
References: 
1. Phys Med Rehabil Clin N Am 2001; 12:733-746. 
2. Rev. Neurol 2005; 40:30-33. 
3. Sinapse 2003; 2:34-39. 
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10AP01-12
Deferred spinal cord stimulation system infection 

Rincón Gómez-Limón E.1, del Pozo C.1, Ahijado J.M.1, del Valle S.1, 
Gónzalez Sicilia C.1, García J.2

1Hospital Universitario Puer ta de Hierro de Majadahonda, Dept of 
Anaesthesiology & Pain Medicine, Majadahonda, Spain, 2Hospital 
Universitario Puer ta de Hierro de Majadahonda, Dept of Anaesthesiology, 
Majadahonda, Spain

Background: 
- Spinal cord stimulation has been used as a chronic pain treatment for de-
cades.
- One of the most frequent complications of this technique is the infection of 
the simulation system, that may need antibiotic treatment or even the removal 
of the system, increasing the costs and the patient’s drug consumption(1).
- The major part of the reported cases of spinal cord stimulation system in-
fection (SCSSI) have been encountered in the first months af ter the system 
placement(1), consequently, the ef forts to reduce the infection rate have been 
focused on the perioperative technique.
Case report: We reported a case of a 49 year old woman, who was treated 
in our Pain Unit for years. She was diagnosed with chronic pelvic pain with 
urinary incontinence and FBSS. She was treated with sacral stimulation and 
epidural electrodes with satisfactory results.
Af ter several surgical revisions, last one in June 2013, the patient came to 
our Unit in April 2015 reporting a new bulk in lumbar region, diagnosed as a 
nonspecific collection by ultrasound examination. She did not have inflamma-
tion symptoms or signs, nor temperature. She only complained about pain in 
the af fected area.
In June 2015, the patient had more hot and painful bulks on lumbar incisions 
and gluteal areas. The patient also reported dizziness, headache, and neck 
stif fness. We made a magnetic resonance with this conclusion: “posterior 
epidural sof t tissue thickening between L1-T9, suggestive of infection”. We 
decided to remove the stimulation system and began antibiotic treatment with 
amoxicillin and clavulanic acid for 15 days. Af ter the treatment, the patient 
healed completely. We did not obtain positive microbiology cultures, but the 
magnetic resonance image disappeared af ter treatment.
Discussion and learning points: 
- Even though SCSSI typically appears in the first months, it can also appear 
years af ter the placement.
- Bulks on lumbar incision are signs of alarm.
- There are no studies published about this clinical presentation, and we do 
not know if the microorganisms are the same that cause the perioperative 
infection. In this case the treatment with amoxicillin and clavulanic acid for 15 
days and removing the system was enough to solve the problem.
References: 
1. Kenneth A. Follet t, M.D. et all. Prevention and Management of 
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10AP02-1
The effect of THIP on the thermal and mechanical thresholds 
of chronic sciatic nerve cuff injury mice 

Hakata S., Takahashi A., Iura A., Osako S., Uematsu H., Fujino Y.
Osaka Universit y, Dept of Anaesthesiology & Intensive Care, Suita, Japan

Background and Goal of Study: Decreased Gamma-aminobutyric acid 
(GABA)-ergic phasic inhibitory transmission in the spinal cord is thought to 
be responsible for the development of neuropathic pain. However, the role 
of GABAergic tonic current in neuropathic pain is unknown. We and others 
previously reported that a subset of substantia gelatinosa (SG) neurons of the 
dorsal horn of the spinal cord possess GABAergic tonic current mediated by 
GABAA receptor (GABAAR)s containing the α5, δsubunits. Recently, GABAAR 
δ subunit preferring agonists 4,5,6,7-tetrahydroisoxazolo [5,4-c]pylidine-3-ol 
(THIP) has been reported ef fective to reduce acute thermal pain in normal 
mice. We have suggested that the δGABAAR mediated tonic current in dorsal 
horn also plays an important role in the mechanism of neuropathic pain. In 
this study, we assessed the ef fect of GABAAR δ subunit antagonist on the 
pain thresholds of chronic constriction injury (CCI) mice, a neuropathic pain 
model mice.
Materials and methods: Male ddY mice (4 weeks age) were anesthetized 
with 3% sevoflurane, a 2-mm long split section of polyethylene tubing (PE-20) 
was placed around the nerve to induce chronic constriction injury (CCI). To 

measure pain threshold, we evaluated the mechanical paw withdrawal thresh-
olds and the latency of thermal stimulation by von Frey and Hargreaves tests. 
Two weeks af ter surgery, we made intrathecal administration of δGABAAR 
preferring agonists THIP(0.7µg i.t.)(N=15) or normal saline (NS)(N=15) by 
double blinds methods, and analyzed the ef fect on the thresholds of mechani-
cal and thermal stimulation. 
Results and discussion: CCI mice showed both mechanical and thermal al-
lodynia. Thermal hypersensitivity disappeared by 3 weeks af ter surgery, on 
the other hand, mechanical hypersensitivity continued more than three weeks 
as in a previous study.
Intrathecal administration of THIP induced significantly improved both thermal 
(4.6±0.8 to 6.6s±1.1s : pre to post) and mechanical (2.6±0.9 g to 5.6±1.6g) 
thresholds (p<0.05). On the other hand, NS did not ef fect on both thermal 
(4.2±0.9 s to 4.3±1.2 s) and mechanical (3.1±0.5 g to 3.7±1.0g) thresholds.
Conclusion(s): THIP showed ef fective on both thermal and mechanical hy-
persensitivity. This might be suggested that δGABAAR mediated tonic current 
in the spinal cord contribute to the mechanism of neuropathic pain. 

10AP02-2
Chronic postsurgical pain susceptibility loci in the brain-
derived neurotropic factor (BDNF) gene 

Gin T.1, Tian Y.1, Liu X.1, Wong S.H.2, Wu W.K.K.1, Chan M.T.V.1

1Chinese Universit y of Hong Kong, Dept of Anaesthesiology & Intensive 
Care, Shatin, Hong Kong, 2Chinese Universit y of Hong Kong, Medicine and 
Therapeutics, Shatin, Hong Kong

Background and Goal of Study: Brain-derived neurotropic factor (BDNF) 
acts as a pro-nociceptive molecule that regulates downstream processes of 
pain signaling, such as central sensitization and neuronal plasticity. In a gene 
association study, we evaluated the role of single nucleotide polymorphisms 
(SNP) in the BDNF gene for the development of chronic postsurgical pain.
Materials and methods: The gene association study was approved by the 
clinical research ethics commit tee, and all patients gave writ ten informed con-
sent. Venous blood was collected from 1,152 patients scheduled for a variety 
of surgical procedures. Long-term follow-up was conducted by structured 
telephone interview using the brief pain inventory. Patients who reported pain 
at the wound site at three months af ter surgery were defined as having chron-
ic postsurgical pain. Associations were analyzed using χ2 test (PLINK-1.07 
sof tware). Multiple testing was adjusted using Bonferroni corrections.
Results and discussion: 285 patients (25.4%) reported wound pain at three 
months af ter surgery. We genotyped 768 SNPs within 65 pain-related genes 
using the GoldenGate genotyping assay. Association analysis revealed two 
SNPs located in BDNF gene (rs6265 and rs1491850) were significantly associ-
ated with chronic postsurgical pain with adjusted p values of 0.003 and 0.004, 
respectively. Other clinical factors such as age <65 years, male gender, prior 
history of pain syndrome and current smokers were found to be significant 
risk factors for chronic postsurgical pain. The two SNPs had higher popula-
tion at tributable risk (6.25-12.3%) compared with the identified clinical factors 
(3.71-8.76%).
Conclusion: SNPs at rs6265 and rs1491850 in BDNF could be used to predict 
the risk for chronic postsurgical pain. 
Acknowledgements: This work was supported, in part, by grants from the 
Research Grant Council, Hong Kong SAR (464212) and Australian and New 
Zealand College of Anaesthetists (LTP15/001). 
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10AP02-3
Intrathecal administered high-dose baclofen did not induce 
histological change in rats 

Takenami T.1, Nara Y.2, Kudo K.2, Fumon K.2, Tanaka K.2, Okamoto H.2

1Kitasato Universit y, Dept of Anaesthesiology, Sagamihara, Japan, 2Kitasato 
Universit y School of Medicine, Dept of Anaesthesiology, Sagamihara, Japan

Background and Aim of Study: Intrathecal infusion of baclofen (ITB) ther-
apy for spasticity was approved application of insuarance in Japan at 2006. 
Recently, ITB is reported to be analgesic ef fect for chronic pain 1, central pain 
2, or CRPS 3 regardless of spasticity. However, there is only lit tle information 
on baclofen-related neurotoxicity. Therefore, we examined intrathecal ba-
clofen neurotoxicity by histological and neurofunctional analyses. 
Methods: Thirty-three rats were each randomly injected intrathecally with 
0.12µl/g body weight of either of 400 (400B), 800 (800B), 2000 (2000B), 3000 
(3000B), 4000 (4000B), or 8000 (8000B) µg/ml of baclofen dissolved in saline. 
Control rats received saline alone. Seven days af ter the injection, the L2 spinal 
cord with the anterior and posterior roots, dorsal ganglion, and cauda equina 
were extracted for microscopy. The hind limbs were evaluated neurologically 
by walking behavior.
Results: Neurohistopathological examination showed no evidence of neuro-
toxic damage in all groups. Immediately af ter intrathecal baclofen injection, 
all rats displayed lower limbs weakness, and couldn’t keep normal posture. 
However, all rats of each group could walk normally within 0.25, 0.25, 1, 1, 
4, and 4h af ter injection in 400B, 800B, 2000B, 3000B, 4000B, and 8000B 
groups, respectively. None of the rats showed irreversible palsy or required 
tracheal intubation, even at 8000B. The sensory threshold was no significant 
dif ference among the baclofen and control groups at 7 days post-injection.
Discussion and conclusion: Intrathecal baclofen produced no histological or 
neurofunctional neurotoxicity even at 8000B. Our previous studies on 4% bu-
pivacaine neurotoxicity using the same experimental protocol showed nerve 
damage in rats, and posterior nerve lesions at concentrations approximately 
8 times higher than the clinically-used concentration 4, while 8000B is ap-
proximately 50 times higher concentration than clinical concentration. These 
results indicate that intrathecal baclofen is a safe treatment option for chronic 
intractable pain. However, further investigation is necessary to determine the 
ef fects of continuous long-term infusion of baclofen. 
References: 
1. RAPM 2004;29:269 
2. Anesthesiology 2000;92:876 
3. RAPM 2002;27:90
4. RAPM 2005;30:464 
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Regulation of GABAergic transmission and chloride 
homeostasis in pain-relevant brain structures 

Schmidt T.1, Ghaf farian N.2, Meuth S.3, Blaesse P.2, Pape H.-C.2
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Background and Goal of Study: Chronic pain causes an inadequate sensi-
tization on subthreshold stimuli at both the peripheral and the central level. It 
has been proposed that a disturbed chloride homeostasis and consequently 
altered GABAergic transmission contributes to the development of chronic 
pain. Changes in chloride homeostasis have been addressed in detail at the 
spinal level, but the supraspinal level, and in particular the thalamus, which 
plays a key role in central pain processing, has been largely ignored. The 
aim of this study is to investigate the region-specific regulation of chloride 
homeostasis by the cation-chloride cotransporter KCC2 in sub-nuclei of the 
thalamus (VB: ventrobasal thalamus; NRT: Nucleus reticularis thalami) and its 
contribution to the development of chronic pain.
Materials and methods: Whole-cell patch-clamp recordings were performed 
in acute mouse brain slices. VB neurons were loaded with a defined chloride 
concentration and a fluorescent dye for visualization via the recording pipet te. 
Somato-dendritic chloride gradients (ΔEGABA) that were induced by the con-
stant chloride load via the patch pipet te and revealed by local GABA uncag-
ing either at the soma or dendrite at dif ferent command potentials in voltage-
clamp mode, served as a quantitative measure for KCC2-mediated transport. 
Results and discussion: Immunohistochemical stainings and western 
blot analysis confirmed a dif ferential protein expression of KCC2 in dif fer-

ent sub-nuclei of the thalamus. While the VB showed high levels of KCC2-
immunoreactivity, the NRT was almost devoid of a KCC2 signal. In agreement 
with the protein expression data, electrophysiological recordings demonstrat-
ed KCC2-mediated transport in VB, but not in NRT neurons. Bath application 
of the KCC2 inhibitor furosemide induced a significant decrease in ΔEGABA in 
VB neurons, confirming the presence of KCC2-mediated transport. 
Conclusion: These results identified KCC2 as a main factor in the regulation 
of chloride homeostasis in the VB. Manipulating cation-chloride cotransporter 
activity and chloride homeostasis on a central level could be a possible target 
for the treatment of chronic pain in the future.
Acknowledgements: This work is funded by the IZKF Münster. 
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Epidural corticotherapy effectiveness in IgG4 related disease 
presenting with epidural inflammatory pseudotumor - a case 
report 

Carreteiro J.1, Vieira A.R.2, Saldanha L.2
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Background: Only few cases of spinal inflammatory pseudotumors have 
been described in literature. We report the second case of an epidural inflam-
matory pseudotumor related to Immunoglobulin G4 (IgG4) disease1 and its 
response to systemic and epidural administration of glucocorticoids.
Case report: A 57 year-old woman presented with dorso-lumbar pain radiat-
ing to both thighs and diminished strength in lower limbs, numbness, asthenia 
and weight loss. Physical examination revealed bilateral paraparesis, lower 
limbs’ muscle strength 3/5, broad based gait and bilateral Babinski signal. 
The magnetic resonance (MR) unveiled an epidural mass from D10 to D12, 
occupying almost all the anteroposterior diameter of the central dorsal spinal 
canal with cord compression, that was surgically removed. 
Three weeks later, the symptoms recurred and a new MR was obtained re-
vealing once more an epidural mass from D10 to D12 that was again surgically 
excised. A month af ter surgery, the patient was admit ted at the emergency 
department with similar complaints and a third surgery was performed in or-
der to remove the epidural mass and the surrounding fibrosis. Af terwards, 
the patient underwent D11, D12 and L1 vertebroplasty and posterior fixation 
from D10 to L2. IgG4 immunostaining of operative specimens confirmed the 
diagnosis of IgG4 related epidural inflammatory pseudotumor.
Af ter eight weeks of oral corticotherapy and regular epidural methylpredniso-
lone (125 mg) administration no mass regrowth was observed. For the past 
two years, the patient remained disease free but experiences recurrent severe 
lumbar chronic pain accompanied by lower limb paresthesia and diminished 
strength, probably related to spinal root fibrosis, that gives in to epidural ad-
ministration of Ropivacaine 0,25% (8 milliliters) and methylprednisolone 80 mg.
Discussion: There is scarce information regarding treatment and pain man-
agement of epidural inflammatory pseudotumor related to IgG4 disease2. We 
intend to demonstrate our experience with this uncommon and apparently 
successful route of therapy administration.
References: 
1. Ezzeldin, M. et al; Spinal Cord Compression Associated with a Systemic 
IgG4 Disease; Neurology April 8, 2014 vol. 82 no.10 Supplement P3.025;
2. Kamisawa,T. et al; IgG4-related disease; Lancet 2015; 385: 1460-71;
Learning points: This case brings additional evidence of corticotherapy ef-
fectiveness and displays an unusual treatment option for chronic pain in IgG4 
related disease. 

10AP02-6
Pregabalin inhibits excitatory transmission in the central 
amygdala of the mice with inflammatory pain 

Yamamoto S.1, Takahashi Y.2, Kato F.2

1Universit y of Tsukuba, Dept of Anaesthesiology, Tsukuba, Japan, 2Jikei Univ 
Sch Med, Dept of Neuroscience, Tokyo, Japan

Pregabalin (PGB) is used to treat patients with peripheral and central neu-
ropathic pain in USA, Europe and Japan, and with fibromyalgia in USA and 
Japan. Apart from its selective binding to the α2δ subunit of voltage-gated 
calcium channels, the targets of PGB in exerting analgesic ef fects remain 
unidentified. The central nucleus of amygdala (CeA), a brain region playing 
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essential roles in emotional memory formation, is now recognized to be a 
kernel site for the enhanced nociception-emotion link in the chronic pain. The 
CeA receives inputs from the basolateral amygdala (BLA), one of the brain 
sites showing the highest expression of α2δ mRNA and [3H]PGB binding1), 
carrying somatosensory information from the thalamocortical network. We 
examined whether PGB af fects the excitatory synaptic transmission from the 
BLA to CeA in the brain slices prepared from mice with formalin-induced in-
flammatory pain. 
Methods: C57BL/6 mice (3-8 weeks-old) were used. Inflammation was in-
duced by injecting 20 µL of 5% formalin into the intraplantar surface of the lef t 
hind paw. Acute coronal brain slices were prepared 8 hours post-injection. 
BLA-stimulating electrode was placed in the ventral BLA near the borderline to 
the CeA. Electrically evoked excitatory postsynaptic currents (eEPSCs) were 
recorded from neurons in the laterocapsular part of the CeA (CeL/C) using 
whole-cell patch-clamp technique. All experiments were carried out at room 
temperature. PGB was added to external solution and applied in the bath. t-
test was used to compare results. All data are presented by the mean ± SEM.
Results: PGB (100 mM) significantly decreased the amplitude of eEPSCs in 
formalin mice (78 ± 8% of before PGB, n=10, P<0.01) but not in naïve mice 
(99 ± 8%; n=8, P=0.88). This decrease in eEPSC amplitude was accompa-
nied by a significant increase in paired pulse ratio in formalin mice (before 
PGB, 1.07 ± 0.09; af ter, 1.27 ± 0.14; n=10, P=0.02) but not in naïve mice 
(before PGB, 1.01 ± 0.07; af ter, 1.04 ± 0.06; n=8, P=0.38). These ef fects 
recovered af ter washout.
Conclusion: PGB inhibits excitatory transmission from the BLA to CeA partly 
through reducing release probability only in inflammation conditions. It is 
likely that the release machinery in the nerve terminals from the BLA would be 
a potential target of PGB ef fect especially in the situation where the inflamma-
tory pain elevates excitatory level of the amygdala network. 
Reference: 
1. Trends Pharmacol Sci. 2007, 28(4):151 

10AP02-7
The genetic characterization of chronic pain patients and its 
impact on treatment outcomes 

Singa R., Chargualaf L., Conyack D., Pak R., Iskander A.
Saint Barnabas Medical Center, Dept of Anaesthesiology, Livingston, United 
States

Background and Goal of Study: Recent literature discusses the use of phar-
macogenomics in pain management but lit tle describes the genetic profiles 
of patients and if knowledge of those profiles improves outcomes. We aimed 
to quantify the distribution of CYP2C19, CYP2C9, and CYP2D6 alleles, in a 
population of pain patients who underwent genetic testing, and to elaborate if 
those patients demonstrated a decrease in pain scores af ter making changes 
to their prescription.
Materials and methods: Af ter institutional review board approval, we ob-
tained records of all patients from the pain center that underwent genetic 
testing. We noted their demographics and CYP2C19, CYP2C9, and CYP2D6 
alleles; results of genetically-identified altered medication metabolism or inter-
action; medications and dosages; and pain scores.
Results and discussion: We identified 70 patients who underwent genet-
ic testing with characterization of CYP2C19, CYP2C9, and CYP2D6 alleles. 
Average age: 54 years, females: 59%, males: 41%. For CYP2C19: normal 
34.3%, intermediate 25.7%, rapid 32.9%, ultra-rapid 5.7%, and poor 1.4%. For 
CYP2C9: normal 52.9%, intermediate 41.4%, and poor 5.7%. For CYP2D6: 
normal 57.1%, intermediate 34.3%, and poor 2.9%. The average initial pain 
score was 8.6 points on a 10-point scale and the average greatest dif ference 
of pain scores was a decrease of 4.7 points from a patient’s initial presentation 
to his lowest pain score identified on any one visit.
Conclusion(s): the distribution of altered alleles demonstrated a 94% increase 
in rapid metabolizers with a decrease in normal, intermediate, and ultra-rapid 
metabolizers in the CYP2C19 allele; a 28% increase in intermediate metaboliz-
ers and a decrease in normal and poor metabolizers in the CYP2C9 allele; and 
an almost equivocal finding of metabolizers in the CYP2D6 allele, compared 
to control numbers identified in the literature. Patients who underwent genetic 
testing demonstrated an average 55% reduction in pain scores from initial 
presentation. Future studies will include at a larger patient population. 
References: 
1. Branford R, Droney J, Ross JR. Opioid genetics: the key to personalized 
pain control? Clin Genet. 2012 Oct;82(4):301-10.
2. Gardiner SJ, Begg EJ. Pharmacogenetics, drug-metabolizing enzymes, 
and clinical practice. 

3. Jannetto PJ, Bratanow NC. Pain management in the 21st century: 
utilization of pharmacogenomics and therapeutic drug monitoring. Expert 
Opin Drug Metab Toxicol. 2011 Jun;7(6):745-52. 
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Female sex hormone may contribute to gender dif ference 
in chronic widespread muscular pain 
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Background: Gender factor could be a major factor in pain perception in dif-
ferent clinical pain conditions, like fibromyalgia, which is female-dominant. 
Phospho-Erk (p-Erk), a member of MAPK family, is a verified hallmark for neu-
ron-glial activation and nociceptive sensitization in the spinal cord. Till now, 
the influences of ovarian hormones on Erk activation and fibromyalgia have 
not been clearly explored. 
Materials and methods: An acid injection-induced widespread muscle 
pain(AIMP) animal model was used to mimic fibromyalgia syndrome in hu-
man. The female rats were allocated into two groups to receive either ovariec-
tomy (OVX) or sham surgery (Sham). Three weeks later, acid-saline solution 
was injected to lef t gastrocnemius muscle twice with a 5-day separation. The 
changes of nociceptive threshold including mechanical allodynia and heat hy-
peralgesia were evaluated by von Frey stimulation and radiant heat, respec-
tively. Enhancement of p-Erk in bilateral spinal dorsal horns were compared 
between groups at dif ferent time points. In separate rats, intrathecal injection 
of Erk inhibitor (U0126) or the vehicle (5% DMSO) was conducted to confirm 
the involvement of Erk activation. We also extracted dorsal root ganglions 
(DRG) from the normal rats for in vivo primary culture to tested the pathway 
interactions between Erk activation.
Results and discussion: Repeated intramuscular acid injections induced 
long-lasting mechanical allodynia at bilateral hind paws for at least 2 weeks. 
We found concomitant escalation of p-Erk protein in the spinal dorsal 
horn as pain intensity increased over time. The OVX rats had significantly 
lower mechanical allodynia and p-Erk protein than those in the sham rats. 
Immunostaining indicated that p-ERK was expressed within spinal neurons. 
Conclusion: Deprivation of ovarian hormones by OVX mitigates AIMP as 
well as reduces spinal p-ERK expression in the female rats. Our results dem-
onstrate ovarian hormones contribute to acid injection-induced widespread 
pain through spinal p-Erk-regulated nociceptive pathways, and can partially 
explain the role of sexual hormones in fibromyalgia and the importance of p-
Erk-mediated mechanism. 
Reference: 
Sluka KA, et al: Unilateral intramuscular injections of acidic saline produce a 
bilateral, long-lasting hyperalgesia. Muscle Nerve 2001, 24:37-46. 
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Anatomical study of sensitive knee innervation in corpses. 
Therapeutical implications 

Orduna J.1, Baluja A.1, Torres D.1, Lopez P.1, Quintans M.2, Alvarez J.1

1Hospital Clinico Universitario de Santiago de Compostela, Dept of 
Anaesthesiology & Pain Medicine, Santiago de Compostela, Spain, 
2Universidad de Santiago de Compostela, Dept of Anatomy, Histology & 
Embryology, Santiago de Compostela, Spain

Background and Goal of Study: The knee is one of the most af fected joints 
by arthrosis processes (especially in old patients). Currently, the applica-
tion of dif ferent types of radiofrequency (cooled and bipolar) have changed 
chronic osteo-articular pain management. 
Anatomical references previously followed for these procedures1 seem im-
precise and need to be revisited2. The goal of this study was to determine in-
nervation patterns by anatomical dissection, to improve knee radiofrequency 
application. 
Materials and methods: Following previous anatomical guidelines3, 25 knees 
were dissected at the Anatomical Laboratory from the University of Santiago 
de Compostela. Our findings were classified into medial and lateral sides of 
the knee. The only exclusion criteria was previous prosthesis implantation in 
the dissected joint.



361Chronic Pain and Palliative Medicine

Results and discussion: On the medial side of the knee we identified the 
following essential nerves: 
- Infrapatellar branch of the saphenous nerve.
- Sensorial branches from nerve to the vastus mediallis muscle.
- Cutaneous portion from the anterior branch of the obturador nerve.
On the lateral aspect we identified the following nerves:
- Sensorial branches from peroneal nerve (retinacular lateral nerve and recur-
rent peroneal nerve)
- Nerve to the vastus laterallis muscle.
- Nerve to the vastus intermediallis muscle.
Conclusion(s): Clinical approaches are incomplete. Knee inervation is more 
complex than was previously assumed. The relationships of sensitive knee in-
nervation are inconstant and are always between muscles and muscle-bone 
structures. We think ultrasound guidance is the best approach for radiofre-
quency application in knee joint.
References: 
1. Choi, WJ, Hwang SJ, Song JG, Leem JG, Kang YU, Park PH, Shin JW. 
Radiofrequency treatment relieves chronic knee osteoarthritis pain: a 
double-blind randomized controlled trial. Pain. 2011 Mar;152(3):481-7. 
2. Franco CD, Buvanendran A, Petersohn JD, Menzies RD, Menzies LP. 
Innervation of the Anterior Capsule of the Human Knee: Implications for 
Radiofrequency Ablation. Reg Anesth Pain Med. 2015 Jul-Aug;40(4):363-8. 
3. E.Gardner. The innervation of the knee joint. Department of anatomy, 
college. University of Michigan.
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Alvarez, Chief of Service of Anesthesia and Critical Care of the Hospital Clinico 
de Santiago de Compostela. 
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Diagnosis and treatment of localized neuropathic pain 
secondary to keratoacanthoma centrifugum marginatum 

Sánchez Tabernero Á., Gómez Fernández M., Lomo Montero F.J., 
Álvarez Gallego E., Sánchez Hernando V.J., Vega Cruz M.S.
Complejo Asistencial de Zamora, Dept of Anaesthesiology & Pain Medicine, 
Zamora, Spain

Background: We report a case of pain secondary to keratoacanthoma cen-
trifugum marginatum (KCM), diagnosed with screening tool for the diagnosis 
of neuropathic pain. 
Case report: A 54-year-old male with a history of type 2 diabetes mellitus, 
with pain secondary to KCM. He was treated with 5-fluorouracil topical and 
acitretin, intralesional methotrexate, topical imiquimod 5%, retinoids, radio-
therapy and curet tage. The patient did not receive analgesic treatment. Pain 
intensity by visual analog scale (VAS) was 7, accompanied by electric dis-
charge in the back and first finger of right hand related to the cures, and par-
aesthesia in this area. 
On examination, a wound of 20x20 cm was shown, with scar tissue; allodynia 
and hyperalgesia in the back of the hand and first finger of his right hand. 
Screening tool was used to diagnose. He was treated with lidocaine patch 
5%,and tramadol 50mg one hour before he was cured. An improvement of 
sensory symptoms and pain were shown by the patient (VAS 3). 
Discussion: KCM is a rare variant of keratoacanthoma. It is characterised by 
a progressive peripheral expansion and central healing leaving atrophic scar. 
To date, only 40 cases have been reported worldwide1. 
In our case, the patient had a localized neuropathic pain that was easy to 
detect using a new tool for detection of neuropathic pain and the subtype, 
localized neuropathic pain, the screening tool. It is accurate and easy to use. 
It consists of four questions, in addition to the information regarding each of 
these issues, and a detailed algorithm. Spanish and English version are avail-
able today in a wallet card form2.
References: 
1. Yang Y, Xu Y, Wang L, et al. Two cases of giant keratoacanthoma 
centrifugum marginatum accompanied by α-human papillomavirus infection. 
Int J Dermatol. 2015 Aug;54(8):951-4.
2. Mick G, Baron R,Correa G, et al.Is an easy and reliable diagnosis of 
localized neuropathic pain (LNP) possible in general practice? Development 
of ascreening tool. Abstract 3145; XXI WCN2013; Sept 2013.
Learning points: The literature has forgotten the painful symptoms of KCM 
that, as in the case presented, can be very disabling for the patient. The use of 
the screening tool allowed us a quick, easy and ef fective diagnosis. Treatment 
guidelines for neuropathic pain consider the presence of localized pain in the 
choice of first-line treatment, recommending the lidocaine patch 5%. 
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Rare severe refractory chronic pain syndrome - T9 anterior 
cutaneous nerve entrapment syndrome (ACNES) - significantly 
improved with MC5-A (scrambler therapy-ST) 
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Background: ACNES incidence is estimated in aprox 1/1800 in general popu-
lation, cause of up to 1% referrals to general surgeons and sometimes misdi-
agnosed at the ED or outpatient visits, leading to severe, disabling pain.
Case report: A 64 years old female patient was referred to our clinic with 
anterior wall abdominal pain lasting for 4 years; she described pain free time 
and severe painful paroxysms( 9-10/10 VAS) while seating or having gym for 
abdominal muscles, with the pain irradiating along the lef t T9 intercostal nerve 
dermatome, backwards to the spine, with abdominal wall tenderness and cold 
allodynia. Having failed multiple pharmacological and non pharmacological 
therapies, she had also to change lifestyle and daily family activities, including 
sleep disturbances and anxiety; pain onset was related to the loss of a fam-
ily member, retiring from professional activities and some simultaneous body 
weight variations. With blood analysis, echo and CT imaging studies normal, 
ACNES was the presumed cause. She refused any local anesthetic(LA) injec-
tion, but accepted a ST trial with good results. Af ter 5 consecutive treatments 
(40 minutes daily) paroxysmal pain was reduced to 1-2/10 VAS and slight 
discomfort persisted but not af fected her any more and required no medica-
tion, but psychologic counselling for 4 months.She rejected a therapeutic plan 
with echo guided LA injections at the entrapement site and/or neurectomy and 
opted to repeat ST treatments if required. 
Discussion: Frequently misdiagnosed, ACNES may be a severe neuropathic 
pain syndrome with serious impact on patients’ lives. MC5-A ST, a noninva-
sive method using skin electrodes that simulate non pain information already 
tested in many neuropathic pain syndromes significantly improved pain in our 
patient and was a good option as she refused any injection in the painful area 
and opted for the ST non invasive management with no side ef fects and no 
medication needed.
Reference: 
Van Assen T et al- Incidence of abdominal pain due to the anterior cutaneous 
nerve entrapment syndrome in an emergency department, Scandinavian 
Journal of Trauma, Resuscitation and Emergency Medicine 2015, 23:19 
doi:10.1186/s13049-015-0096-0.
Learning points: ACNES diagnosis is challenging and may be confusing due 
to its pure neuropathic pain symptoms, with mechanical component due to 
entrapment. Some chronic cases may be severe enough to af fect QoL. ST 
is a noninvasive innocuous option for patients refusing echo guided therapy. 
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Reducing pain and stress with simple grounding or earthing 
method in bed ridden (palliative care) and in end of life care 
patients without any drugs 
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Nepal

Objectives: Diurnal cortisol secretion levels were measured and circadian 
cortisol profiles were evaluated in a pilot study conducted to test the hypoth-
esis that grounding the human body to earth during sleep will result in quanti-
fiable changes in cortisol. It was also hypothesized that grounding the human 
body would result in changes in sleep, pain, and stress (anxiety, depression, 
irritability), as measured by subjective reporting.
Subjects and interventions: Twenty five patients of age group 35- 45 with 
complaints of, pain and stress during his end stage of life were grounded 
to earth during sleep for 8 weeks in their own beds using a conductive mat-
tress pad. Saliva tests were administered to establish pregrounding baseline 
cortisol levels. Levels were obtained at 4-hour intervals for a 24-hour period to 
determine the circadian cortisol profile. Cortisol testing was repeated at week 
6. Subjective symptoms of sleep dysfunction, pain, and stress were reported 
daily throughout the 8-week test period.
Results: Measurable improvements in diurnal cortisol profiles were ob-
served, with cortisol levels significantly reduced during night-time sleep. 
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Subjects’ 24-hour circadian cortisol profiles showed a trend toward normal-
ization. Subjectively reported symptoms, including sleep dysfunction, pain, 
and stress, were reduced or eliminated in nearly all subjects.
Conclusions: Results indicate that grounding the human body to earth 
(“earthing”) during sleep and in bed ridden patients reduces night-time levels 
of cortisol and resynchronizes cortisol hormone secretion more in alignment 
with the natural 24-hour circadian rhythm profile. Changes were most appar-
ent in females. Furthermore, subjective reporting indicates that grounding 
the human body to earth during sleep improves sleep and reduces pain and 
stress. 

10AP03-3
Impact of tapentadol for cancer pain treatment 

Koitabashi T., Namiki R.
Ichikawa General Hospital, Tokyo Dental College, Dept of Anaesthesiology & 
Pain Medicine, Chiba, Japan

Background and Goal of Study: Tapentadol (TP) is a centrally analgesic 
agent acting with 2 mechanisms of action: mu-opioid receptor agonism and 
norepinephrine reuptake inhibition. TP has been developed for the manage-
ment of moderate to severe chronic pain, therefore there is paucity of informa-
tion regarding the ef ficacy and tolerability in cancer pain management. The 
present study was performed to clarify the clinical impact of TP therapy for 
cancer pain treatment. 
Materials and methods: Af ter obtaining IRB approval, patients with cancer 
pain in whom TP was prescribed between Sep. 2013 and Jul. 2014 were en-
rolled. The present study was conducted retrospectively. TP was prescribed 
to treat either moderate nociceptive pain or neuropathic component based on 
imaging examination and/or a character of pain. The TP doses were calcu-
lated from the previous opioid consumption, with a conversion ratio with oxy-
codone of 5.0. Pain intensity was evaluated using visual analog scale (VAS; 
10cm) before and af ter administering TP. 
Results and discussion: Thirty-five patients were enrolled and TP, initial 
dose was 50-300 mg/day, was prescribed. Five patients were excluded from 
the analysis due to oral intake failure caused by general physical health dete-
rioration within a few days following TP prescription. Mixed pain mechanisms 
(nociceptive and neuropathic pain) were found in the 12 patients, pure neu-
ropathic and nociceptive pain mechanisms were observed in 12 and 6 pa-
tients, respectively. In 21 patients TP was switched from other opioids. The 
pain relief could be achieved within 1-13 days following TP administration in 
26 patients. The median VAS scores were 8 and 2 cm before and af ter TP 
treatment, respectively. Additional pain relief was obtained in 13 patients by 
increasing doses. There were no TP related adverse events such as constipa-
tion, nausea, vomiting and drowsiness. TP was ef fective and well tolerated 
in the management of cancer pain. From baseline to the final assessment, 
individual reductions in pain intensity of at least 50%, were achieved by 87% 
of the patients, indicating TP could achieve clinically meaningful reductions 
in pain intensity. TP had a better gastrointestinal tolerability profile than other 
opioids, with a lower incidence of gastrointestinal adverse events.
Conclusion(s): We concluded the benefit ratio of TP appears to be better 
compared to other opioids. 

10AP03-4
Pelvic pain: never forget the anesthesiologist pain doctor. 
Our experience in the pelvic pain unit 

Domante C.1, Valente A.1, Rolla M.2, Migliavacca G.1, Fanelli G.1, Troglio R.1

1A. O. Ospedaliero - Universitaria Parma, Dept of Anaesthesiology & Pain 
Medicine, Parma, Italy, 2A. O. Ospedaliero - Universitaria Parma, Dept of 
Gynecology and Obstetrics, Parma, Italy

Background and Goal of Study: Chronic pelvic pain (CPP) is a complex 
disorder that may become self-perpetuating as a consequence of CNS modu-
lation, independently from the original etiology. 
Aim of this report is to highlight the importance of the pain therapist, as part 
of a multidisciplinary approach for CPP, because of his proficiency in treating 
the above mentioned mechanisms. 
Materials and methods: Our hospital has a Pelvic Pain Unit (PPU) specifi-
cally dedicated to CPP, functioning since January 2013. Our Gynaecologists 
evaluate the patients and, if their pain intensity score is moderate to severe in 

a Numerical Rating Scale (NRS), they are referred to our PPU.
We made a retrospective study about the management of 43 patients over a 
period of 2 years by our PPU.
Results and discussion: Endometriosis was the most prevalent pathology 
in our practice (23 cases, 60.5 %). The main (SD) age was 39,6 (14.5) years 
old. Patients complained dysmenorrhea (71.1%), dyspaurenia (52.7%), disch-
ezia (39.5%) and dysuria (10.5%). 11 patients (28.9%) referred insomnia and 4 
(10.5%) patients depressive syndrome. Patients were treated with acetamino-
phene (15.8%), NSAID (63.2%), opioids (65.8%) antidepressant (28.9%), anti-
convulsivants (5.3%), supplements (18.4%) and estro-progestagens (28.9%). 
We reduced the habit to abuse of over-the-counter analgesic agents, above 
all NSAIDs. If their pain was refractory to pharmacologic therapy they received 
invasive techniques.
2 patients received sequential pudendal nerve blocks with local anesthetics 
and corticoids US guided, 2 received sequential ganglion impair blocks and 
subsequent radiofrequency (RF) ablation fluoroscopic guided, 1 patients, be-
lieved to suf fer from CPP, had an articular facet joints syndrome and under-
went a RF ablation of the medial branches, 1 patient underwent spinal cord 
stimulation.
The preliminary results indicate that patients reported an improvement results 
in SF- 12 questionnaire, and a median reductions of 30% in NRS; throughout 
these 2 years of tigh team work around CPP, the percentage of patients ref-
ferred by gynaecologists to our PPU has doubled. 
Conclusion: In the set ting of CPP multidisciplinary approach, pain therapist 
provides advanced management procedures to treat the pain as a disease in 
its own right, contributing to yield a greater symptomatic improvement. 

10AP03-5
A randomized trial of amitriptyline and gabapentin are both 
effective for neuropathic pain in children 

Brown S.1, Amaria K.2, Johnston B.1, Campbell F.1, McGrath P.A.3

1The Hospital for Sick Children, Dept of Anaesthesiology & Pain Medicine, 
Toronto, Canada, 2The Hospital for Sick Children, Deapr tment of Psychology, 
Toronto, Canada, 3Pain Innovations Inc, Independent Company, London, 
Canada

Background and Goal of Study: Amitriptyline and gabapentin are front line 
drugs for treating neuropathic pain. No pediatric studies have yet compared 
them directly to determine which drug might be better for relieving pain and 
sleep disturbances.
Our primary study objective was to compare their ef ficacy for treating neu-
ropathic pain in children. A secondary objective was to evaluate changes in 
sleep. 
Materials and methods: Participants ranged from 8 to 17 yrs. Diagnosis of 
neuropathic pain was made at Sick Kids Chronic Pain Clinic. ECG’s were 
performed on all patients prior to study to rule out conduction abnormalities. 
Patients received either gabapentin (300 mg tid) or amitriptyline (10 mg qhs) 
with capsules matched for size and dosing regimen matched with appropri-
ate placebos for a 6-week, triple-blind (patient, physician, data analyst) RCT. 
Patients completed weekly interviews to obtain outcomes and at tended an 
in-hospital interview at 6 weeks. Primary outcome was a change in usual 
(i.e., past week) pain intensity from baseline to 6-weeks as measured by an 
11-point Colored Analog Scale. 
Results and discussion: Thirty-four patients (82% female) were random-
ized to amitriptyline or gabapentin. Two patients allocated to the amitriptyline 
group were ineligible due to a contraindicated condition identified at start of 
trial. Three participants were discontinued from gabapentin and amitriptyline 
groups (2 and 1, respectively) due to adverse events deemed unrelated to 
study drugs. The primary analysis was based on 29 patients having complet-
ed the study. Mean pain intensity at baseline was comparable for 2 groups: 
6.5±1.4 for amitriptyline and 5.0±3.1 for gabapentin. At the end of the 6-week 
trial, mean usual pain intensity was 5.0±3.1 for amitriptyline (a dif ference 
of -1.5 from baseline) and 3.3±2.3 for gabapentin (a dif ference of -1.7 from 
baseline). Usual pain scores did not dif fer significantly between groups (p> 
.05, independent sample t-tests). We also found no statistically significant dif-
ference between the two drugs in sleep score, suggesting that both drugs 
impact sleep score to the same degree. 
We conclude that our standard dose of amitriptyline and gabapentin are ef-
fective in reducing pain intensity ratings in a 6 week trial for children with 
neuropathic pain.
Acknowledgements: Canadian Institutes of Health Research New Emerging 
Team Grant (GHL - 63209) 
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10AP03-6
Postincisional neuropathic pain secondary to abdominal 
surgery, impact and incidence: effectiveness between 
lidocaine patch at 5% versus oral pregabalin 

Penide Villanueva L.1, Flores Garnica L.M.2, Gonzalez J.3, Criado J.-J.3

1Hospital de Hellin, Dept of Anaesthesiology & Pain Medicine, Hellin, Spain, 
2Hospital de Hellin, Dept of Surgery, Hellin, Spain, 3UCLM, Medical Sciences, 
Talavera de la Reina, Spain

Background and Goal of Study: The neuropathic pain (NP) is one of the 
biggest challenges in the chronic treatment and one of the most promising re-
search áreas in pain. NP is but one type of pain most frequently encountered 
in clinical practice and a successful treatment remains still distant in many 
occasions. The management of patients with neuropathic pain is complex 
and the response to existing treatments is insuf ficient so in the latest clinical 
guidelines the topical treatment it is positioned as first-line drug versus classi-
cal systemic treatment. This Clinical prospective, randomized study with two 
branches was designed to analyze the ef fectiveness of the 5% lidocaine patch 
versus oral pregabalin. 
Materials and methods: We included 78 patients in a year period of treat-
ment. 39 in each group. In the group A (pregabalin) the administration was as-
cendant till reach 300mg/day. The group B (5% lidocaine patch) utilized 1 pat-
chat. All the patients met the inclusión and exclusión criteria. The gender, age, 
kind of previous surgery, questionnaires (DN4, VAS, SF12, health thermometer 
pain(HTP), PGI-I, CGI-I), complications and side ef fects were recorded. 
Results and discussion: There were no dif ferences in demographics. The 
most frequent side ef fect in group A was nausea (100%) followed by dizziness 
(87.5%). The laparotomy and inguinal surgery were associated with more 
NP (38,5% and 33.3% respectively). In the first visit the DN4: 8 (29%). VAS: 
8(39.7%). SF12: 12(21,8%) and 30 (19,2%), HTP: 40(24,4%), PGI: 3(26,9%), 
CGI 1(35,6%). At the end of the study, the DN4: 2(37%), VAS: 3(35,9%), SF12: 
48(26,9%), ht tp: 80(16,7%), PGI: 1(33,3%), CGI: 157,7%). In the dif ferent 
questionnaires we found an improve of quality of life because the pain was 
controlled and in some cases below VAS 3 without significant statistical dif fer-
ences, which shows an enhancement in the group B.
Conclusion(s): The patients in both groups have the same epidemiological 
characteristics. Dif ferent factors determine the referral to pain unit. The most 
frequent surgery with NP was the laparotomy. As time goes the DN4 and VAS 
are lower, that means a good response to treatment but always better with 
lidocaine patch. There were more side ef fects with pregabalin than the lido-
caine patch 44,9% vs 7,7%. The treatment with 5% Lidocaine DNPI proves to 
be better and produce more treatment adherence than the oral Pregabalin. 

10AP03-7
Continued influence of opioid use in the result of lumbar 
surgery 

Vazquez Antas M.1, Martin Lozano M.1, Martin Piñeiro B.1, 
Alonso Noguerales A.1, Lopez Herradon A.2, Alvarez Galovich L.2

1Fundación Jiménez Díaz, Dept of Anaesthesiology & Intensive Care, Madrid, 
Spain, 2Fundación Jiménez Díaz, Dept of Surgery, Madrid, Spain

Background and Goal of Study: The increased use of opioids for pain man-
agement, especially in the elderly patient, has led to a population of patients 
who develop a dependency and tolerance to opioids. Management of pain 
in the immediate postoperative period is a serious problem of analgesic 
management. However, not much is known about their influence on the final 
functional outcome of these patients. The purpose of this study is to assess 
whether the continued use of opioids af fect the outcome in patients undergo-
ing lumbar arthrodesis.
Materials and methods: A prospective study was performed on 135 patients 
with a mean age of 74.5 years (65-87) operated by lumbar arthrodesis for 
lumbar instability, with more than two years of monitoring. They are divided 
into 3 groups: I patients who have been treated with opioids for more than 
six months before the surgery, II patients with opioids for less than 6 months 
and III without opioids. Excluding patients with an infection of the surgical 
wound. A statistical analysis comparing dif ferent cohorts demographics, peri-
operative complications, length of stay and functional evolution by EVA scales, 
Oswestry, SF-6D and COMI in preoperative and 2 years is performed.
Results and discussion: Epidemiological data of the 3 groups are similar. 
The most significant data is that the average stay of patients treated with opi-

oids is longer than patients without them (Table 1). The number of periopera-
tive complications were similar in both groups. Regarding functional status, 
all have a significant improvement in pain and function, but in the review at 
3 months, improvement in patients with no previous opioid is superior. The 
results for the year and the second year were similar in both groups (Table 1).

 GROUP 1 GROUP 2 GROUP 3 P

VAS COL PRE 8.2 8.3 7.7 0.394

VAS COL 3M 3.96 4.8 3.2 0.272

VAS COL 6M 3.02 4.7 3.6 0.336

VAS COL 1A 3.01 3.62 3.2 0.536

VAS COL 2A 3.8 3.6 2.6 0.609

[Table 1]

Conclusion(s): Patients being treated with opioids have a higher average 
stay and functional improvement is slower. Functional results were equal to 6 
months and maintained over time.

10AP03-9
Gabapentin in the chronic lumbar radiculopathy treatment: 
a randomized double-blinded placebo-controlled study of its 
efficacy 

Zagorulko O.1, Medvedeva L.1, Shevtsova G.2

1Petrovsky National Research Centre of Surgery, Dept of Anaesthesiology & 
Pain Medicine, Moscow, Russian Federation, 2I.M. Sechenov First Moscow 
State Medical Universit y, Sales and Marketing Depar tment, Moscow, Russian 
Federation

Background and Goal of Study: Lumbar radiculopathy is a type of neuro-
pathic pain and is one of the most dif ficult pain syndromes[1,2]. According to 
this administering gabapentin as a first-line drug for neuropathic pain treat-
ment is quite reasonable[3].
Materials and methods: In this randomized, double-blind, placebo-controlled 
trial, 64 patients with subacute lumbar radicular pain received oral placebo 
(control group, n=32) or gabapentin 300 mg (study group, n=32) three times 
per day for 21 days. Pain intensity was measured by visual analogue scale 
(VAS) and Neuropathic pain diagnostic questionnaire (DN4) on the first, sev-
enth and 21st days of treatment. Moreover, drugs side-ef fects and the need of 
extra analgesics (tramadol 50 mg up to 2 times daily) were taken into account. 
The data was analyzed with IBM SPSS Statistics and MS Excel sof tware. Data 
are presented as means ± SEM. The study was approved by the Institutional 
Review Board.
Results and discussion: Pain duration was 4.3±0.5 in the study and 4.8±0.7 
in the control group, whereas VAS intensity was 5.1±0.9 and 4.9±0.8 respec-
tively and DN4 scores were 6.2±1.1 and 6.9±0.9 respectively. Af ter seven 
days of treatment patients in the study group reported a significant reduction 
in VAS scores compared to the placebo group (3.7±0.6vs. 5.0±0.9; P<0.05), 
which was more distinctive af ter 21 days of treatment. DN4 scores also 
demonstrate the regress of neuropathic pain component in the study group 
(5.1±0.4 and 6.7±0.8, p<0.05 by the seventh day and 2.3±0.2 and 6.6±1.0 
by the 21st days of treatment in the study and control groups respectively). 
The daily tramadol dose was significantly lower in the gabapentin group - 
27.3±8.6 mg vs. 87.4±16.3 mg in control group on the seventh day, p<0.05; 
11.5±1.4 mg and 86.7±12.4, p<0.05 on the 21st respectively.
Conclusion(s): Gabapentin is ef fective drug in chronic lumbar radiculopathy.
References: 1. Atalay H. et al. Clin. Drug Investig. 2013;33(6): 401-408.
2. Gnezdilov A. et al. Terap. arkhiv. 2014; 8:70-743. Nikoda V.et al. J. 
Anesteziol. I Reanimatol. 2010;3:34-37 
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10AP03-10
Treatment of chronic low back pain with tapentadol 

Cancho D.1, Zamudio D.1, Ortiz S.2, Delgado D.1, Agámez G.1, Nieto C.2

1Hospital Universitario Fundación Alcorcón, Dept of Anaesthesiology & 
Intensive Care, Alcorcón, Spain, 2Hospital Universitario Fundación Alcorcón, 
Dept of Anaesthesiology & Pain Medicine, Alcorcón, Spain

Background and Goal of Study: Chronic low back pain af fects around 23% 
of the European adult population. Of ten has an associated neuropathic pain 
component that makes more dif ficult pain management. Tapentadol repre-
sents a new class of centrally acting analgesic with 2 mechanisms of action, 
u-opioid receptor agonism and noradrenaline reuptake inhibition, this dual 
and synergistic mechanism contributes to its ef ficacy in the treatment of no-
ciceptive and neuropathic pain. However, its role in the treatment algorithm is 
yet to be determined. 
The aim of this study is to evaluate the characteristics of neuropathic pain 
among patients with chronic low back pain that will receive tapentadol in our 
Service, and examine the ef fectiveness and safety of this treatment.
Materials and methods: 19 patients with chronic low back pain that would 
receive tapentadol 100-150 mg were interviewed (6 males and 13 females). 
Interviews were made the day before treatment initiation and four months 
af ter. In the first meeting DN-4 and LANSS scores were used to measure 
neuropathic pain, SF-12 questionnaire for health status and VAS to assess 
pain intensity. In the second meeting, four months af ter the beginning of the 
treatment, SF-12 questionnaire and VAS were used to determine progression 
and impact of the treatment. Other data collected were age, sex, adverse ef-
fects and reasons for discontinuation. Wilcoxon test was applied for statistical 
analysis.
Results and discussion: According to DN4 questionnaire 15 patients (79%) 
presented neuropathic pain prior to starting therapy (median 4; range 9; 95% 
CI = 3,39-5,98). In 12 patients (63%) neuropathic mechanisms were likely to 
be contributing according to LANSS score (median 13, range 24, 95% CI 8,55-
15,45). Adverse ef fects leading to discontinuation were observed in three pa-
tients ( nausea in 1 patient and anxiety in 2). Finally, 10 patients had improve-
ments in VAS (p <0,01) and all SF-12 parameters (P<0,01).
Conclusions: The majority of our patients that were going to be treated with 
tapentadol in our Service presented neuropathic pain characteristics. No se-
vere adverse ef fect was observed throughout the study. Most of our patients 
showed a decrease in VAS score and an improvement in quality of life accord-
ing to the SF-12 questionnaire. In our experience tapentadol is ef fective and 
safe in the treatment of chronic low back pain. 

10AP03-11
Hydromorphone overdose in a patient with chronic noncancer 
pain 

Ferreira M., Pedrosa S., Davila B., Lareiro N., Matias C., Gamelas S.
Centro Hospitalar Baixo Vouga, Dept of Anaesthesiology & Pain Medicine, 
Aveiro, Por tugal

Background: Opioid use in cancer, intraoperative and postoperative pain is 
undisputed. However, their use in long-term chronic noncancer pain (CNCP) 
management is controversial. Major concerns are ef fectiveness, addiction 
potential and safety1. The case presented is a reminder of this problematic.
Case report: We report a case of 75 year old male, seen at the Chronic 
Pain Unit (CPU) since 2008 with Chronic Low Back Pain due to bone degen-
erative disease. He was submit ted to several back surgeries without pain 
improvement. In 2012 was diagnosed with Failled Back Surgery Syndrome. 
Throughout the years several methods for pain control were at tempted, not 
always with the patients full cooperation given his constant search for fast and 
total absence of pain. The methods used included several systemic opioids 
and in 2 dif ferent occasions the patient was diagnosed with opioid abuse pre-
senting with prostration, without the need for further intervention. The scheme 
that best suited this patient included the use of fast and short acting opioids 
(sublingual fentanyl). The patients’ medical assistant was changed, and the 
new one decided to change to hydromorphone 64mg (x2/day). Two days af ter 
this new scheme he was admit ted to the emergency with opioid intoxication: 
he had taken 6 pills of hydromorphone 64mg in one day. He was sleepy, re-
active only to verbal stimuli, disoriented, bradypneic. He was given naloxone 
and was discharged on the 2nd day. Af ter an intense ef fort from the CPU staf f 
to help him understand what happened and learn how to manage pain, he 
has been kept on tapentadol 100mg 2id, paracetamol 1g 3id, paroxetine and 
mirtazapine with relatively good pain control.

Discussion: The use of opioids in Chronic Pain, particularly CNCP, has 
grown exponentially in the past years despite limited scientific evidence to 
back it up. Simultaneously, there was a considerable increase in opioid abuse 
and in deaths related to prescribed opioids. Revision studies show lit tle evi-
dence in ef ficacy of long term opioid use for CNCP and consider inconclusive 
its’ impact in quality of life (QoL) and in function.2

Reference: 1-Curr Op Anaesthesiol 2010;2-Pain Physician 2012 
Learning points: This case serves as an alert for this matter and demon-
strates the fine line between opioid use for QoL improvement and its’ abuse, 
reminding the medical community of the need for studies to clarify the role 
and safety profile of opioids in long term CNCP management. 

10AP03-12
Meta-analysis of the effectiveness of perioperative ketamine 
to reduce persistent postsurgical pain 

Peyton P.1, Wu C.2, Jacobson T.3

1Austin Hospital & Universit y of Melbourne, Depar tment of Anaesthesia, 
Melbourne, Australia, 2Austin Health, Depar tment of Anaesthesia, Melbourne, 
Australia, 3Austin Health, Universit y of Melbourne, Clinical School - Austin 
Health Medical Education, Melbourne, Australia

Background: Persistent post-surgical pain (PPSP) is a common and debilitat-
ing complication of surgery. In follow up the ENIGMA (Evaluation of Nitrous 
Oxide in the Gas Mixture in Major Surgery) 1 and 2 Trials, 12% patients report-
ed PPSP at 12 months or more af ter major surgery.[1] In 1/3 of cases, patients 
rated their pain as severe. A number of drugs and interventions have been 
studied to reduce this risk, including N-methyl D-aspartate (NMDA) recep-
tor antagonists, lignocaine and gabapentinoids. However, a recent Cochrane 
Review concluded that ketamine was the only agent with evidence of a poten-
tial benefit in preventing PPSP.[2] Ketamine is a non-selective potent NMDA 
antagonist commonly used as a second or third line agent for refractory acute 
postoperative pain. We recently concluded an 80 patient pilot study for a large 
Phase 3/4 multicentre randomized trial of ketamine and PPSP, and performed 
an updated meta-analysis including our data.
Materials and methods: A systematic PubMed literature review was per-
formed of papers reporting clinical studies that investigated the ef fect of IV 
ketamine on long term postsurgical pain using placebo control, as either a 
primary or secondary trial endpoint. Due to methodological heterogeneity 
and varied analysis and presentation of data, we chose the incidence at 3-6 
months of pain equivalent to a VAS > 3/10 or requiring ongoing analgesic use 
as the primary endpoint for a pooled analysis. Random ef fects meta-analysis 
was done using Stata 12.0 (Stata Corp, USA).
Results and discussion: 8 studies (n = 563) were found (including our own 
pilot study) and incorporated in a random ef fects meta-analysis. Statistical 
heterogeneity among the studies was moderate, I2 = 42%, p = 0.126. The 
Risk Ratio [95% CIs] for PPSP at 3-6 months rated at VAS ≥ 3/10 was RR = 
0.49 [0.22 to 1.08], p = 0.078. 
Conclusion: A large multicentre randomized trial of the ef fectiveness of peri-
operative IV ketamine is warranted. Demonstration of clinical ef fectiveness 
would promote widespread change in clinical anaesthesia practice and major 
economic and other benefits.
References: 
1. Chan M, et al. Pain. 2011;152(11):2514-20;
2. Chaparro et al. Cochrane Database of Systematic Reviews 2013, 7: 
CD008307 
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10AP04-1
Are epidural infiltrations associated with the increased rate 
of postoperative infections? 

Martin Lozano M.1, Vázquez Antas M.1, Martin Piñeiro B.1, 
Alvarez Zancada E.1, Lopez Herradon A.2, Alvarez Galovich L.3

1Fundación Jimenez Díaz, Dept of Anaesthesiology & Intensive Care, Madrid, 
Spain, 2Fundación Jimenez Díaz, Research and Development Depar tment, 
Madrid, Spain, 3Fundación Jimenez Díaz, Dept of Surgery, Madrid, Spain

Background and Goal of Study: The epidural infiltration (IE) is a standard 
procedure in the conservative treatment of lumbar stenosis and root. Its use is 
especially common in elderly patients, who generally have multiple comorbidi-
ties and those at tempting to avoid surgical treatment. However, some series 
have linked the realization of epidural infiltration with the onset of infection in 
the immediate postoperative period. The aim of this study was to assess the 
association between the occurrence of IE and the onset of an infection in 
patients older than 65 during the first year af ter a lumbar fusion.
Materials and methods: A prospective study was performed on 149 patients 
with a mean age of 74.5 years (65-87) operated lumbar stenosis with instability 
associated through a laminectomy and lumbar instrumented arthrodesis with 
more than one year follow up. They are divided into 3 groups:
I with an IE during the 3 months prior to surgery,
II with IE before 3 months and
III without IE.
Excluding patients with revision of a previous surgery. A statistical analysis 
comparing dif ferent cohorts demographics such as age, sex, BMI, personal 
history, smoking, Charlson comorbidity index, type of surgery and the pres-
ence of postoperative infection is performed.
Results and discussion: Epidemiological data of the 3 groups are similar 
except for a higher rate of smoking in the GI surgeries and prolonged in G-II. 
The overall infection rate is 6%. The incidence of infection is similar in patients 
receiving or not IE. The factors that have more influence in the presence of an 
infection is the type of surgery (longer surgery). (Table 1) 

 GROUP 1 GROUP 2 GROUP 3 P

NUMBER 31 38 134  

AGE 76.6 73.5 74.2 0.14

SEX (WOMEN) 86% 86% 75% 0.107

BMI 27.43 29.38 28.65 0.533

DM 19% 14% 16% 0.89

CHARLSON>2 28% 25% 20% 0.58

SMOKER 16% 7% 7% 0.557

SURGERY>180MIN 24% 36% 23% 0.384

DEEP INFECTION 6.4% 5.2% 5.9% 0.207

[Table 1]

Conclusion(s): Performing a IE does not expose the patient to a higher risk 
of complication in the case of needing an operation, so the benefits of the 
procedure recommend its use.

10AP04-2
Prevalence of chronic pain and risk factors af ter elective 
percutaneous coronary intervention in hospital of Lithuanian 
University of Health Sciences Kaunas Clinics 

Brogiene L., Klimaite A., Paliokas M., Lukosiunas A., Kinderyte A.
Lithuanian Universit y of Health Sciences Hospital Kaunas Clinics, Dept of 
Anaesthesiology, Kaunas, Lithuania

Background and Goal of Study: Chronic pain is severe complication af ter 
Percutaneous Coronary Intervention (PCI). Our study report the prevalence 
and predisposing factors of chronic pain that lasts more than three months 
af ter PCI.
Materials and methods: The data were collected of patients who had un-
derwent elective PCI using radial or femoral artery approach in Hospital of 
Lithuanian University of Health Sciences Kaunas Clinics (LUHSKC) Cardiology 
department from March to July of 2015. Patients were questioned according 
to survey made by authors. We interviewed the patients in hospital and then 
af ter one week, one month and three months af ter discharge from hospital. 

Pain intensity was evaluated according to verbal analogue scales (no pain 
-NP, mild -mP, moderate - MP severe -SP, very severe -VSP and worst pos-
sible pain -WPP). We investigated factors that may have influence the develop-
ment of chronic pain such as hematoma, body mass index, patient gender, 
arterial hypertension, arterial bleeding from puncture site, diabetes mellitus, 
time of cardiovascular disease onset, dyslipidaemia, duration of PCI, fear be-
fore procedure, smoking, depression, intervention wound pressure time af ter 
PCI. Data analysis was performed with SPSS 23.0. P<0.05 were used.
Results and discussion: 117 participants of 191 were included in follow-up 
group. There was 74 males (63.25%) and 43 females (36.75%). Patients mean 
age - 67.3±10.49 yr. 92 patients (78.63%) were catheterized through radial ar-
tery, 25 patients (21.37%) - through femoral artery. There was no statistically 
significant relation of the results comparing between this two approaches. 14 
patients (11.97%) felt pain af ter 1 week following PCI: 21.43% of them experi-
enced mP, 28.57% - MP, 28.57% - SP, 14.29% - VSP, 7.14% - WPP. 14 (11.97%) 
patients felt pain af ter 1 month following PCI: 28.57% of them experienced 
mP, 42.86% - MP, 28.57% - SP. More than 3 months pain persisted for 4.27% of 
patients. Most of them experienced MP and SP. Patients characterised the pain 
as dull (63.64%) or prickling (36.36%). 
Statistically significant risk factors of the chronic pain was hematoma 
(P=0.047), body mass index >25 (P=0.025), patient age ≥65 yr. (P=0.024). 
Other factors had no significant relation with chronic pain af ter PCI.
Conclusion: Chronic pain developed in 4.27% of cases and risk factors was 
hematoma, body mass index and patient age. 

10AP04-3
The influence of hemodialyis on the pain characteristics of 
multimorbide hemodialysis patients: a questionnaire study 

Michaeli K.1, Roschanzamir M.1, Szylagyi I.2, Bornemann-Cimenti H.1, 
Halb L.1, Sandner-Kiesling A.1

1Medical Universit y of Graz, Dept of Anaesthesiology & Intensive Care, Graz, 
Austria, 2Medical Universit y of Graz, Depar tment of Paediatric Surgery, Graz, 
Austria

Background and Goal of Study: Hemodialysis patients suf fer from multimor-
bidity and therefore have a high burden of symptoms. Pain and several other 
comorbidities were of ten experienced. However, these symptoms are of ten 
under-recognized, although they have a high impact on the health-related 
quality of life (HRQOL).
Materials and methods: The aim of the study was to collect more information 
about the influence of the hemodialyis on the health of these patients. The 
study focused on pain and its progress during the hemodialysis. Furthermore 
the existing comorbidities were identified and the HRQOL was evaluated.
Fif ty-eight patients on chronic hemodialysis that met the inclusion criteria 
were subjects of the study. Patients completed a questionnaire that incorpo-
rated the Certkom-Questionnaire, the Brief Pain Inventory, the painDetect and 
the SF12. Furthermore, the pain intensity was assessed by the numeric rating 
scale (NRS) every hour during the period of hemodialysis. 
Results and discussion: Forty men and 18 women were included. Forty-two 
percent of the patients experienced pain. The mean score [± standard devia-
tion (SD)] for “pain at rest” was 1.4 (+/-2).8 patients had a NRS more than 3 
and had to undergo pain therapy. The most common pain was joint pain (31%) 
and back pain (27%). Back pain was experienced as the most disturbing pain. 
Movement-related procedures like standing up and walking were the most 
painful events during the stay at the clinic.Fatigue and lack of energy are of ten 
experienced comorbidities. Both the psychological and physiological dimen-
sions of the HRQOL were extremely low. The higher “the average intensity of 
pain” was, the lower was the evaluated HRQOL.
Conclusion(s): Hemodialysis patients suf fer from a high symptom burden. 
Muskuloskeletal pain, fatigue and lack of energy are common comorbidities 
and need more at tention. While of f Hemodialysis (HD), these symptoms may 
be of more importance than during HD. Future investigations should explore 
these phenomena in order to increase the patients HRQOL. 
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Incidence and impact of chronic pain in discharged patients 
from an intensive care unit 

Almeida R.1, Saraiva M.2, Irimia M.3, Ramos A.3

1Hospital Distrital de Santarém, Dept Internal Medicine, Santarém, Por tugal, 
2Instituto Por tuguês de Oncologia de Lisboa, Francisco Gentil E.P.E., Dept of 
Anaesthesiology & Pain Medicine, Lisboa, Por tugal, 3Hospital de Cascais Dr. 
José de Almeida, Dept of Intensive Care, Lisboa, Por tugal

Background and Goal of Study: Pain in the intensive care unit (ICU) patients 
is frequent, with an incidence of up to 50% in medical and surgical patients 
at rest and during common care procedures. Evidence demonstrates that 
adequate pain control is associated with improved patient outcomes in the 
ICU. This work aims to evaluate the acute pain during hospitalization and in-
vestigate the incidence and impact of chronic pain in patients af ter discharge. 
Materials and methods: Retrospective study of the incidence of pain during 
the ICU stay by evaluation of the numeric pain scale (NPS) and the Behavioral 
Pain Scale (BPS). A questionnaire and telephone follow-up method was used 
to investigate the incidence of chronic pain, by the application of the Brief 
Pain Inventory (BPI) in this group of patients. 6 to12 months post-discharged 
patients were included in the study. 
Results and discussion: 72 patients were included in this study. During the 
ICU stay, the maximal pain score observed was 7 in both scales. A score of 
0 (NPS) or 3 (BPS) was reported in 41.7% of the patients. Chronic pain was 
reported in 55.6% of all respondents. Shoulder pain was reported in 22%. 
Patients with persistent pain af ter ICU discharge had higher levels of pain 
assessed during hospitalization (p=0.002). Duration of mechanical ventilation 
of 5 or more days was associated with chronic pain referred to the shoulder 
joint (41.2% vs 16.4%; p=0.039). The mean pain score on the BPI question-
naire was 3.2±1.4. 42.5% of the patients referring chronic pain were taking 
analgesics (88.2% with paracetamol and/or metamizole), with a mean pain 
relief of 58.8%. 
None of these patients was being followed in a pain unit. The mean values of 
functional inter ference were 4.3±2.5 on general activity, 3.4±2.4 on mood, 
3.2±3.1 on the ability to walk, 3.7±2.3 on normal work, 2.4±1.8 on relations 
with other people, 2.2±2.3 on sleep and 2.9±2.4 on enjoyment of life. 
Conclusion(s): Chronic pain has a high incidence in survivors of critical ill-
ness af ter ICU discharge. The systematic assessment of pain and its control 
are essential as greater levels of acute pain are associated with higher inci-
dence of chronic pain. 

10AP04-5
Inguinal hernia repair reoperation and the development 
of chronic postsurgical pain 

Bande D.1, Moltó L.1, Pérez A.1, Baldomá N.1, Cantillo J.1, Montes A.2

1Parc de Salut Mar, Dept of Anaesthesiology, Barcelona, Spain, 2Parc de 
Salut Mar, Dept of Anaesthesiology & Pain Medicine, Barcelona, Spain

Background and Goal of Study: Inguinal hernia repair (IHR) carries risk for 
chronic postsurgical pain (CPSP). We aimed to assess whether reoperation 
increased that risk. 
Materials and methods: The prospective multicenter GENDOLCAT1 study in 
23 hospitals (2009-10) included patients aged over 18 yr operated for IHR. To 
diagnose CPSP we identified patients with pain (telephone questionnaire) 4 
mo af ter surgery and referred them for physical examination and pain history: 
intensity and location, neuropathic pain characteristics; inter ference with daily 
living, physical and mental impact (Short Form Health Survey-12 [SF-12]); 
analgesics used, and return to work. Patients were telephoned again at 12 and 
24 mo. We also recorded age, American Society of Anesthesiologists [ASA] 
class, and body mass index (BMI).The Mann-Whitney U test for nonparametric 
variables for independent samples was used for comparisons. 
Results and discussion: From a database of 1761 cases, we extracted 1652 
initial-IHR cases and 109 reoperated cases. Initial IHR patients were young-
er (mean [SD] age, (58.8 [14.1] yr) than reoperated patients (62.8 [12.6] 
yr) (P=0.005). The distribution by risk class dif fered between the 2 groups 
(initial IHR group: ASA 1, 31.8% [n=524]; ASA 2, 57.5% [n=947]; ASA 3-4, 
10.7% [n=176] vs reoperated group: ASA 1, 15.6% [n=17] ; ASA 2, 70.6% 
[n=17]; ASA 3-4, 13.8% [n=15]) (P=0.002). The mean BMI was identical in 
the 2 groups at 26.1 (3.3). The CPSP incidence (4 mo) was 13.6% in the IHR 
group (n=224) and 13.8% (n=15) in the reoperated group (P=0.886). Mean 
SF-12 physical summary scores in the IHR and reoperated groups were 47.4 

(9.1) and 46.2 (8.8) before surgery (P=0.068); preoperative mental summary 
scores were 55.3 (8.9) and 54.4 (10.1), respectively (P=0.549). Postoperative 
scores (4 mo) were also similar (physical summary: IHR, 47.6 [9.9] vs re-
operated, 45.5 [9.5] [P=0.134]; mental summary: 53.9 [9.2] vs 53.3 [10] 
[P=0.859]). 
Conclusion(s): Our findings do not support the hypothesis that IHR reopera-
tion confers additional risk for CPSP. However, our groups were not homoge-
neous with respect to age and ASA risk status, factors that are associated with 
the development of CPSP. 
Reference: 
Montes A, Roca G, Sabaté S, Lao JI, Navarro A, Cantillo J, Canet J. Genetic 
and clinical factors associated with chronic postsurgical pain af ter hernia 
repair, hysterectomy, and thoracotomy: a two-year multicenter cohort study. 
Anesthesiology. 2015(122);1123-41.

10AP04-6
Characteristics of chronic post-surgical pain af ter hernia 
repair: data from the GENDOLCAT study 

Moltó L., Bande D., Rojo A., García C.A., Cantillo J., Montes A.
Parc de Salut Mar, Dept of Anaesthesiology & Intensive Care, Barcelona, 
Spain

Background and aim: Inguinal hernia repair (IHR) is associated with chronic 
postsurgical pain (CPSP). We analyzed CPSP characteristics in the first 2 yr 
af ter IHR surgery. 
Materials and methods: Prospective multicenter cohort study (GENDOLCAT1) 
in 23 hospitals (2009-10) in patients aged over 18 yr undergoing elective IHR. 
Patients with pain were identified by telephone questionnaire 4 mo af ter sur-
gery and referred to a hospital for diagnosis (pain history and examination). 
They were telephoned again at 12 and 24 mo to determine the incidence of 
CPSP, intensity on a numerical rating scale (NRS) and verbal categorical 
scale (VCS), pain location, characteristics (with the Douleur Neuropathique 
questionnaire (DN4)); inter ference with daily living, physical and mental health 
(Short Form Health Survey-12 [SF-12]), analgesics used, and return to work. 
Data were expressed as percentages or means (SD). 
Results: We included 1761 patients (mean age, 53.8 [14.5] yr). CPSP inci-
dences at 4, 12, and 24 mo were 13.6%, 6.2% and 4.1%. The mean NRS 
score was 3.9 (2.0) at 4 mo; 4 (2.1) at 12 mo, and 4.2 (2.0) at 24 mo. Intense/
excruciating pain (VCS) was reported by 9.6%, 16.1% and 16.9% at 4, 12, and 
24 mo, respectively. Pain was in the groin in 66.9% and in the scar in 51.2%. 
At 4 mo, 38.7% had neuropathic pain with the following features: numbness 
(47.6% of those with neuropathic pain), pins and needles (47.0%), hypoesthe-
sia (45.8%), electric shocks (29.2%), and burning (27.4%). CPSP inter fered 
with activities (18%), work (15.6%), walking (15%) and mood (10.2%). The 
mean physical summary SF-12 scores of patients with CPSP were 44.5 (9.8) 
before surgery and 44.7 (9.5) at 4 mo; their pre- and postoperative (4 mo) 
mental summary scores were 53.9 (9.8) and 52.7 (9.1), respectively. At 2 yr 
28.2% took analgesics (acetaminophen, 15.5%; nonsteroidal antiinflamma-
tory drugs, 19.7%; opioids, 2.8%) and 3.8% had not returned to work. 
Conclusions: CPSP is common af ter IHR. The incidence of neuropathic pain 
in this prospective study was menor than other studies. Inter ference with ac-
tivities of daily living was also high, and some were still not working af ter 2 yr. 
Surprisingly few patients took analgesics. 
Reference: 
Montes A, Roca G, Sabaté S, Lao JI, Navarro A, Cantillo J, Canet J. Genetic 
and clinical factors associated with chronic postsurgical pain af ter hernia 
repair, hysterectomy, and thoracotomy: a two-year multicenter cohort study. 
Anesthesiology. 2015(122); 1123-41. 
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10AP04-7
Chronic severe postoperative pain af ter hernia repair rapidly 
improved with MC5-A (scrambler therapy-ST) 

Copaciu E.1, Bacanu M.L.2, Dascalescu S.1, Costea R.3

1Universit y Emergency Hospital, Dept of Anaesthesiology & Intensive 
Care, Bucharest, Romania, 2Provita Clinic, Dept of Anaesthesiology & Pain 
Medicine, Bucharest, Romania, 3Universit y Emergency Hospital, Dept of 
Surgery, Bucharest, Romania

Background: Chronic postoperative pain (CPP) with neuropathic component 
is a serious complication af fecting, in severe cases daily living and patients’ 
quality of life(QoL); in some medication may of fer partial relief, but it may fur-
ther alter QoL through side ef fects. Given the good results we achieved with 
ST in other neuropathic pain syndromes we tried it in this patient, although we 
found no data on ST use in CPP.
Case report: A 63 years old male was ref fered to our pain clinic 7 months 
af ter a laparascopic inguinal hernia repair. He experienced severe postopera-
tive pain and hyperesthesia at the ilioinguinal nerve dermatome af ter surgery. 
Pain intensity increased, further aggravated when seated and became severe 
(VAS 9-10/10) in 15 minutes. As an IT specialist he could no longer work prop-
erly. Current medication was 80 mg Oxycodone SR and 600 mg pregabalin 
daily and refused oxycodone dose escalation because of somnolence. Af ter 
pregabalin wash out he had a ST trial, with VAS 1-2/10 during the first treat-
ment. Af ter 3 daily treatments (40 minutes) he could work seated for 4 hours 
with no pain. Af ter 7 ST treatments with 0 pain for 24 hours and no discomfort 
when seated he decided to stop further ST. Mild hypoesthesia along the scar 
persisted. He resumed using Oxycodone in two weeks.
Discussion: Af ter hernia repair CPP was signaled in up to 0- 63 % patients 
with av1.2- 3% having severe, disabling pain. Although pain intensity is fad-
ing in time, it may persist > 5 years. Our patient had severe pain, medication 
side ef fects and altered QoL (fearing mainly a job loss). ST is a noninvasive 
method using skin electrodes surrounding the painful area. The machine is 
simulating non pain information. It was successfully used in other chronic neu-
ropathic pain syndromes. We tried it in this CPP patient with rapid and sus-
tained pain control, no side ef fects, increased QoL and professional insertion. 
Patient overall satisfaction with this therapy was quite high.
Reference: 
Rheinpold W et al: Nerve Management and Chronic Pain af ter Open Inguinal 
Hernia Repair, Annals of Surgery. 2011;254(1):163-168.
Learning points: Severe CPP is a threat af ter abdominal wall repair surgery 
and a neuropathic component should be always sought af ter in severe, re-
fractory cases. Treatment should follow current guidelines; when side ef fects 
are limiting medication use, an ST trial and further treatment may be an op-
tion as a noninvasive innocuous treatment modality until sustained pain relief. 

10AP04-8
Incidence of chronic pain af ter minor breast cancer surgery 

Fuzier R.1, Puel F.2, Sommet A.3, Izard P.1, Pierre S.1

1Institut Universitaire du Cancer - Oncopole, Dept of Anaesthesiology, 
Toulouse, France, 2Institut Universitaire du Cancer - Oncopole, Dept of 
Anaesthesiology, Toulouse Cedex, France, 3Universit y Hospital Toulouse, 
Pharmacology, Toulouse, France

Background and Goal of Study: Minor breast cancer surgery is usually con-
sidered as a non-painful surgery. Pain af ter tumorectomy + sentinel lymph 
node is poorly reported in the literature. Thus we carried out a prospective 
survey aiming at assessing pain three months af ter minor breast cancer sur-
gery.
Materials and methods: This study was approved by the local ethic com-
mit tee. Af ter information, all patients gave her writ ten consent to participate 
in this study. In most surgeries a standardized protocol was used (general 
anaesthesia with no regional analgesia technique, laryngeal mask, sufentanil 
and propofol for induction, multimodal analgesia during the postoperative pe-
riod). In the recovery room, a titration of morphine was started in case of pain 
score above 3/10 on a numeric scale. Three months af ter the surgery, a ques-
tionnaire was sent to the patients with a pre-stamped envelope for return. The 
questionnaire included: Brief Pain Inventory score and modified neuropathic 
pain score (DN3). Data are presented as number (%) or mean ± SD or median 
[CI10-90%]. A univariate analysis was performed to compare the population ac-
cording to the presence or not of a persistent pain. P<0.05 was considered 
as significant.

Results and discussion: Between 1st January and 31st May 2015, 150 out 
of 264 patients (age 60 ± 11 yrs, BMI = 25 ± 6 kg/m²) were included in the 
final analysis. The cancer was located in the external (54%), internal (24%) or 
multiple quadrants (22%) of the breast. The surgery lasted 62 ± 28 min. In 
the recovery room, 43% of patients required morphine with a mean dose of 
5.2 ± 1.8 mg. 116/150 patients complained pain on the following day. Three 
months af ter, 60 patients (40%) reported persistent pain on the breast (37%), 
the axilla (8%), the arm (12%) or multiple localisations (43%). The pain at its 
worst in the past 24 hours was 4 [2-7]/10. Analgesic drugs were taken by 62% 
of patients reporting pain (paracetamol mainly). No risk factor was found to 
be associated with a persistent pain among the population. Pain inter fered 
the most with general activity, normal work and sleep. A neuropathic pain was 
noted in 60% of patients reporting persistent pain. 
Conclusion(s): This prospective study confirmed that pain three months af ter 
minor breast cancer surgery persisted in 40% of cases. Morphine rescue in 
the recovery room concerned 43% of patients. The place of regional analgesia 
techniques to improve postoperative analgesia needs further investigation. 

10AP04-9
Late postoperative pain af ter total knee arthroplasty: 
an observational study on 3 dif ferent post-operative analgesic 
techniques 

Rodriguez Roca C., Kollmann Camaiora A., Brogly N., Alsina E., 
De Andrés J., Gilsanz F.
Hospital La Paz, Dept of Anaesthesiology & Intensive Care, Madrid, Spain

Background: Late post-operative pain is a major problem of total knee re-
placement (TKR). Our aim was to describe the incidence of neuropathy symp-
toms and medication consumption 6 months af ter TKR in patients receiving 
3 early postoperative pain treatments: patient controlled analgesia with mor-
phine (MOR), intra articular injection of local anesthetic by orthopedic sur-
geons - ropivacaine 200mg (IA), and femoral nerve block + MOR (FM). 
Method: We analyzed charts of consecutive patients undergoing TKR be-
tween July and December of 2014. 6 month af ter the surgery, through a 
phone interview we assess neuropathy pain using the DN2 questionnaire and 
collected information on current analgesic medication. We excluded patients 
with previous neuropathic pain and neuromuscular o psychiatric disease. 
Data were analyzed using ANOVA and non-parametric test, p<0,05 was con-
sidered significant.
Results: We recruited 63 patients (MOR = 11, IA = 9, FM = 39, excluded 4 
due to the use of other analgesic technique). Groups shared comparable de-
mographic characteristics. Pre-operative pain using a numeric scale (NS) and 
pre-operative medication consumption were comparable between groups 
(p=0.83, p=0.07); however, IA group had less risk factors for neuropathy 
(p<0.01) such as alcohol consumption, diabetes mellitus, HIV and hepatitis C. 
6 months af ter the TKR, patients had similar pain scores (NS 2.3±2, p=0.32) 
and comparable decrease of pain (NS 5.0±3.6, p=0.31). IA group recorded 
higher medication consumption (MOR 4/11, IA 5/9, FM13/39, p=0.04) and 
higher DN2 Score (p=0.01), mainly electric shocks (4/9), tingling (3/9) and 
pins & needles sensations (3/9). No dif ferenced were found between MOR 
and FM for medication consumption and number of neuropathic symptoms. 
Discussion and conclusions: According to the latest review, femoral nerve 
block is the gold standard af ter TKR. The aim of our study was to assess if 
early post-operative analgesic technique had an influence on the presence of 
chronic pain and neuropathy and we found no significant dif ferences between 
MOR and FM. However, newer techniques like IA promoted by many orthope-
dic surgeons are yet to be deeply studied because with a limited group size in 
this study, we observed a higher development of neuropathic pain symptoms 
and a higher consumption analgesic consumption 6 months af ter surgery in 
the IA group. Additional studies are needed to confirm these results. 
Reference: 
Bauer. Curr Opin Anaesthesiol 2014;27:501-506 
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The peri-operative pain-curve of bariatric surgery 

Kumar N.1, Soekarman D.2, Singh R.3, Bashah M.4, Abou Samra A.2, 
Marcus M.1

1Hamad Medical Corporation, Dept of Anaesthesiology & Intensive Care, 
Doha, Qatar, 2Hamad Medical Corporation, Dept of Medicine, Doha, Qatar, 
3Hamad Medical Corporation, Dept of Cardiology, Doha, Qatar, 4Hamad 
Medical Corporation, Dept of Surgery, Doha, Qatar

Background and Goal of Study: Chronic postsurgical pain (CPSP) af ter 
bariatric surgery might be an issue, requiring further at tention. Therefore, a 
systematic review of the medical literature was performed to collect data on 
peri-operative pain curves of bariatric surgery (gastric band, gastric sleeve 
or R-en-Y gastric bypass), identifying cohorts of patients, in whom pain had 
been assessed prior to and af ter bariatric surgery.
Materials and methods: Pubmed-, Embase- and Cochrane databases were 
searched with search items *bariatric surgery and pain * obesity surgery and 
pain * gastric band and pain * gastric sleeve and pain * gastric bypass and 
pain. Full-text publications from abstracts indicating peri-operative pain mea-
surement in case of any of above mentioned surgical methods were retrieved 
for further analysis. (Refer to Figure 1 for details).
Results and discussion: Data were lacking on the pre-operative pain status 
of the patients, or insuf ficient follow up data to draw conclusions about the 
postoperative pain curves were observed.
In one group, pain measurements were performed in the acute postoperative 
period, within the first 2 months af ter surgery took place. This involved mostly 
randomized controlled trials for medication using VAS-scoring. 
In another group, data collection of pain took place in the long-term postop-
erative period (6 months or more af ter operation) in Quality of Life studies.
In earlier publications bodily pain was mentioned while in later studies the ana-
tomic location of the pain was taken into consideration. The majority of the lat-
ter studies focused on pain of the musculoskeletal system and the abdomen. 
Conclusion(s): Of ten, the pre-operative status and intermediate period re-
garding pain in the subject was not documented, complicating the interpreta-
tion of the postoperative pain curve. This is an important phase since it might 
contain the conversion point af ter which the pain measured can be defined as 
chronic instead of acute. The postoperative pain curve of ten lacked suf ficient 
time points for interpretation. These data help us in designing a prospective 
study of peri-operative pain in bariatric surgery. 

[Fig 1. PRISMA flow char t]

10AP05-1
Evaluation of patient satisfaction on medical attention in a 
chronic pain unit 

Penide Villanueva L., Calvo Cases J.J.
Hospital de Hellin, Dept of Anaesthesiology & Pain Medicine, Hellin, Spain

Background and Goal of Study: The assessment in quality of medical at ten-
tion it’s crutial to improvement strategies in the chronic pain unit (CPI). The 
professionalism is a combination of knowledge but the at titudes are important 
too: the empathy in the doctor-patient relationship is the key to adequate fol-
low up treatment in chronic pain. Goal of Study: Assess patient satisfaction. 
Investigate if patients with positive perception makes a good treatment com-
pliance. Identify improvement areas.
Materials and methods: Descriptive and prospective study. A questionnarie 
has been designed with 11 items (care privacy, kindness, comprensión, qual-
ity securite, professionality, discharge information, clear answers, information 
of interventional techniques, quickly at tention, coordination with other units, 
empathy doctor-patient) grouped in three dimensions: af fability, accessibility 
and ability to measure the patient satisfaction (Points 1(worst) to 4(best)). The 
adapted questionnarie was distributed between patients that following treat-
ment in CPI at hospital at least one month. Exclude criteria <18 years old. 66 
surveys were recorded and analized.
Results and discussion: The average score of the overall assessment of pa-
tient satisfaction was 3.24. According to dimensions the best rated was the af-
fability (3.91). The worst rated item was the information at the discharge time. 
Af fability 3,91±0,29. Accesibility 3,47±0,59. Ability 3,77±0,37. The most val-
ued ítem was empathy with a media of 3.96. From 66 patients, 93% continued 
treatment properly and 7% lef t the treatment. 
Conclusion(s): Patient satisfaction and follow up treatment were both posi-
tive. The most positive ítems identified by the patients in the CPI were the 
af fability, empathy and accessibility. The information at the discharge time 
and the interventional techniques information were the identified as improve-
ment areas. There seems to be a relationship between patient-doctor trust 
and treatment compliance. 

10AP05-2
Depression and anxiety in chronic headache patients 

Medvedeva L.1, Zagorulko O.1, Shevtsova G.2

1Petrovsky National Research Centre of Surgery, Dept of Anaesthesiology & 
Pain Medicine, Moscow, Russian Federation, 2I.M. Sechenov First Moscow 
State Medical Universit y, Dept of Anaesthesiology & Pain Medicine, Moscow, 
Russian Federation

Background and Goal of Study: According to existing literature, the esti-
mated anxiety-depressive disorder prevalence in chronic pain patients varies 
from 10 to 100% [1-3].
Materials and methods: 20 healthy volunteers (control group) and 40 pa-
tients with chronic headache (CH) [20 with chronic tension headache (CTH) 
and 20 with chronic migraine (CM)] during January-August 2015 were en-
rolled into a prospective randomized study. CTH and CM diagnoses were 
based on International Classification of Headache Disorders (ICHD-3 beta) 
criteria. Anxiety and depression were evaluated with the Hospital Anxiety and 
Depression Scale (HADS), considering depression or anxiety when the score 
was ≥10. The pain severity was analyzed with the Visual Analog Scale (VAS). 
T-test, Mann-Whitney test and Chi-square were used, with a significance level 
of 95% (p<0.05). The study was approved by the Institutional Review Board.
Results and discussion: The patients’ mean age was31.1±7.2 in control 
group, 36.4±8.1 and 29.5±4.8 in CTH and CM respectively. In the control 
group HADS score was 3.1±0.4 and 1.7±0.5 by subscales, whereas in 
the CTH and CN groups this figure was significantly higher (13.8±1.5 and 
16.4±2.1, p=0.04 - anxiety subscale; 14.2±2.0 and 12.7±1.8, p=0.03 - de-
pression subscale). At the same time anxiety level was higher in the CM and 
depression - in the CTH. We verified that higher score of pain was associated 
with depression in the CTH group (p = 0.02) and CM (p=0.04). No dif fer-
ence was found regarding the anxiety and higher score of pain in the CTH (p 
=0.34) и CM (p=0.12) groups.
Conclusion(s): Chronic headaches are accompanied by co-existing disor-
ders such as anxiety and depression. Depression causes significantly higher 
pain descriptors in CTH patients.
References: 
1. Gnezdilov A. et al. Rus Jour of Pain 2015;1(44):122-123.
2. Samoylova N.V.Europ Jour of Pain 2011;5(1):38.
3. Verma S, Gallagher RH. Int Rev Psychiatry 2000;12(2):103-15. 

Search Item - Bariatric surgery and pain 
or obesity surgery and pain or gastric 
band and pain or gastric sleeve and 
pain or gastric bypass and pain

Phase 1 screening - Abstracts in English, if title 
indicated a qualitative or quantitative analysis 
of pain in a group of patients undergoing either 
gastric band, sleeve or bypass surgery

Phase 1 - included if the pain-status had 
been documented at three different points in 
time in the same individual, and if data were 
represented either in a graph or a table
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COCHRANE

PUBMED - 2360 hits
EMBASE - 2366 hits
COCHRANE - 211

The search was restricted to these 
three surgical approaches

Excluded - 
Case reports, Reoperation,
Simultaneous surgery

Total 64 Full texts
Gastric band (n=12)
Sleeve gastrectory (n=14)
Gastric bypass (n=40)

Gastric Band (n=12)
Data on pain:
N=7: within first postop 
week.
N=3: 5-6 weeks.
N=2: 3 years or more
N=3: pre-op data.

Meaurement of pain:
N=6: VAS-NRS 0-10
N=2: 0-100
N=1: -3 to 3,
N=2: semi-quantitative
N=1: % of pts with low 
back pain

Sleeve Gastrectomy (n=14)

Data on pain:
N=12: within first postop 
week.
N=2: 23-24 months
N=2: pre-op data

Meaurement of pain:
N=8: 0 to 10 scale
N=1: 0 to 7 scale
N=1: 1 to 5 scale,
N=4: qualitative

Table Bypass (n=40)

Data on pain:
N=37: quant
N=3: semi-quant
N=9: pre-op data
N=29: within first week postop
N=3: 1 month
N=8: 3 months or over

Meaurement of pain:
N=26: 0 to 10
N=2: 1 to 10
N=2: 0 or 1 to 5
N=7: 0 to 100
N=3: Semi-quantitative
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10AP05-4
Long term effects of ultrasound-guided pulsed radiofrequency 
therapy of the lateral femoral cutaneous nerve 

De Cang M., Buyse K., Puylaert M., Van Zundert J., Heylen R., Mestrum R.
ZOL Lanaken, Dept of Anaesthesiology & Pain Medicine, Lanaken, Belgium

Objectives: In 2014 we studied the ef fect of ultrasound guided (US) pulsed 
radiofrequency (PRF) of the lateral femoral cutaneous nerve (LFCN) in pa-
tients with meralgia paresthetica (MP). US guided block with local anesthetic 
has a diagnostic role for MP. In 71% of the patients who had a positive diag-
nostic block, US guided PRF resulted in significant pain relief (GPE >50%) 
af ter 2 months. The aim of the current pilot study was to determine longterm 
ef fect in these patients.
Methodology: We retrospectively evaluated 38 patients with MP with regard 
to risk factors i.e. obesity, lumbar spine surgery, hip surgery and diabetes. 33 
out of 38 patients had a positive US guided diagnostic block (>50% pain relief 
with 2 ml lidocaine 2%) and were qualified for US guided PRF treatment of the 
LFCN. The same experienced physician performed all the procedures using 
Hurdle’s approach (1). Paresthesias in the dermatome af ter sensory stimula-
tion with <0,5V confirmed correct needle position. PRF was performed at 45 V 
and 20ms pulse width during 2x120s at a maximal temperature of 42°C at the 
needle tip. Patients were evaluated at 6 weeks, 3, 6 and 12 months.
Results: The included patients were 45% male, aged between 27 and 85 
years. Obesity was the most prevalent risk factor. More than 70% had a BMI 
≥25, 21% had lumbar spine surgery , 7% was diabetic and 5% had hip sur-
gery. At 2 months (19/33) 58% had GPE>50%. Af ter 2 months 4 patients 
were lost to follow up. There was still pain relief in 41% (12/29)of patients at 
3 months, 34% (10/29) at 6 months and 21% (6/29) at 12 months. 7 patients 
required a redo treatment resulting in a GPE > 50% at 2 months in 57% of 
the patients. The mean time of recurrence af ter successful treatment was 8,5 
months. No complications were observed.
Conclusion: Treatment of MP with US-guided PRF of LFCN seems a promis-
ing modality with possible longterm pain relief. A redo procedure seems to 
have the same success rate as the first treatment. Further investigation with 
prospective studies are needed to confirm these observations.
Reference: 
1. Hurdle MF Arch Phys Med Rehabil 2007 Oct;88(10):1362-4 

10AP05-5
Pulsed radiofrequency for chronic femoral neuralgia: 
a case report 

Genovese A.1, Marando V.1, Arrigo A.1, Caliò S.1, Cardia L.2, De Florio M.1

1ASP MESSINA, Dept of Anaesthesiology & Intensive Care, Pat ti, Italy, 
2Universit y Hospital of Messina, Dept of Anaesthesiology & Intensive Care, 
Messina, Italy

Background: We describe a rare case of pain associated with chronic femoral 
neuralgia, that has benefited from treatment with PRF (Pulsed Radiofrequency 
Treatment) ganglion.
Case report: We describe a rare case of pulsed radiofrequency treatment for 
pain relief associated with Chronic Femoral Neuralgia. 
In September 2010, a 49 years old woman, reports pain in the anterior tigh 
and was subjected to endovascular surgery PFO that hesitated in complica-
tions and in a large inguinal postoperative hematoma. Furthermore she de-
veloped a chronic neuropathic pain that was treated with NSAIDs and corti-
costeroids. She comes to our at tention in the month of June 2014 and she 
received temporary pain relief with femoral nerve blocks and drug therapy 
with pregabalin and tapentadol. Lumbar magnetic resonance imaging (MRI) 
revealed no acute lumbosacral lesions. 
In August 2014 we performed Pulsed Radiofrequency Ganglion L2 - L3 - L4 
with pulsed radiofrequency 42°-300’’. Af ter 24 hours from procedure NRS was 
<3. Af ter 30 days NRS was <4. Af ter four months NRS was 5. 
In March 2015 she received the second cycle of Pulsed Radiofrequency (PRF) 
L2-L3-L4, 42°-300’’. At 24 hours from procedure the NRS was <2. Af ter 30 
days NRS <2. Af ter six months NRS <3. 
Revalued in the month of March 2015 at our Spoke, the neuropathy, objective-
ly, was partially regressed. The sensitivity to heat was greatly reduced. There 
were no signs of sensory deficits. The muscular tropism was maintained. It 
hesitated a minimal gait tiredness, but the lameness regressed. Even the hu-
mor of the patient had greatly benefited, since she had taken up the common 
life activities, without assistance.

Discussion: We decided to present this case because the iatrogenic neu-
ropathic chronic inguinal pain is uncommon and it is dif ficult to be treated. 
The PRF ganglion is a procedure that allows to get good manage of pain and 
to return a good quality of life to the patient. We chose the PRF ganglionic 
because this method is indicated in the treatment of peripheral neuropathic 
pain from persistent hyperexcitability of nociceptors and does not exposes 
the target nerve structures to a detrimental temperature.
Reference: 
Pulsed Radiofrequency for Chronic Inguinal Neuralgia - Mohamed Y. et al - 
Pain Physician 2015; 18E147-E155 ISSN 2150-1149
Learning points: For chronic groin pain, PRF ganglionic is a promising treat-
ment modality and safe, that does not expose the patient to nerve damage. 

10AP05-6
Pulsed radiofrequency attenuates diabetic neuropathic pain 
and suppresses spinal microglia activation 

Lin C.-R., Liu C.-K., Chiu Y.-C., Wu C.-H.
Kaohsiung Chang Gung Memorial Hospital, Dept of Anaesthesiology, 
Kaohsiung, Taiwan, Republic of China

Background and Goal of Study: Pulsed radiofrequency (PRF) has been 
used to treat chronic pain for years, but its ef fectiveness and mechanism in 
treating diabetic neuropathic pain (DNP) are poorly understood. The aim of 
this study was to elucidate the modulation of DNP and the spinal glial activa-
tion by PRF.
Materials and methods: Diabetes was induced using a single intraperitoneal 
administration of STZ. Pulsed radiofrequency was applied to L5 and L6 dorsal 
roots at 42 °C for 2 min three weeks af ter STZ. The responses of all of the 
groups to thermal, mechanical and cold stimuli were measured weekly before 
and af ter this process. The expression of tumor necrosis factor-α (TNF-α), 
OX-42, Iba-1, phospho-p38 MAPK, interleukin-1β (IL-1β) and inducible nitric 
oxide synthase (iNOS), were examined in the spinal cord in order to evaluate 
the activation of microglia. 
Results and discussion: STZ-diabetic rats exhibited increased mean plasma 
glucose concentration, decreased mean body weight and significant pain hy-
persensitivity compared with control rats. Three weeks af ter STZ treatment 
and before PRF application, mechanical, thermal and cold hypersensitivity 
occurred. Application of PRF significantly alleviated hyperglycaemia-induced 
mechanical, thermal and cold hypersensitivity. No dif ferences were observed 
in expression levels of the microglial activity markers (OX-42, Iba-1 and phos-
pho-p38 MAPK) between STZ-diabetic rats and control rats. However, TNF-α, 
IL-1β and iNOS expression levels were higher in STZ-diabetic rats compared 
with control rats. Following treatment PRF markers of microglial activation, 
including cytokines and iNOS, were downregulated in STZ-diabetic rats 
Conclusion(s): The results of the present study indicated that PRF treatment 
may at tenuate spinal microglial activation and alleviate DNP in STZ-diabetic 
rats.
Reference: 
Neurosci Let t. 2015 Nov 17;611:88-93.
Acknowledgements: This work was supported, in part, by grant Nos. 
CMRPG8A1011, CMRPG8A1012, and CMRPG8A1013 from the Chang Gung 
Memorial Hospital Research, Kaohsiung, Taiwan, and by grant Nos. 101-2314-
B-182-090-, 102-2314-B-182-029- and 103-2314-B-182-045-MY3 from the 
Taiwan National Science Council Research, Taipei, Taiwan. 
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10AP05-7
Long-term effects of ultrasound-guided pulsed radiofrequency 
treatment for ilioinguinal neuralgia 

Beckers K., Puylaert M., Van Zundert J., Vanelderen P., De Vooght P., 
Mestrum R.
Ziekenhuis Oost-Limburg, Dept of Anaesthesiology & Pain Medicine, Genk, 
Belgium

Background and Goal of Study: Inguinal neuralgia (IN) is a disabling medical 
condition, frequently involving the ilioinguinal nerve (iiN) and of ten challeng-
ing to treat. A recent retrospective analysis of pulsed radiofrequency therapy 
(PRF) of the iiN by ultrasound (US) - guided technique showed significant 
pain relief in 57% of IN patients af ter positive US-guided diagnostic block of 
the iiN. These data suggested PRF of the iiN is a valuable treatment for IN. In 
a pilot study we examined if these observations could be validated by long-
term results. 
Materials and methods: We analyzed 28 cases at tending our pain center 
over the past 39 months with IN. All patients underwent US-guided diagnostic 
block of the iiN with 2mL of lidocaine 2%. Only patients with more than 50% 
pain relief were scheduled for US-guided PRF. The iiN was accessed about 
2cm above the anterior superior iliac spine, perpendicular to its course, using 
a high-frequency linear ultrasound probe. A 23-gauge canula with thermo-
couple electrode was advanced until 50Hz sensory stimulation provoked par-
esthesias in the iiN dermatome at less than 0.50V to ensure correct position. 
PRF was performed during 240 seconds at 20ms pulse width and 45V, not 
exceeding 42°C at the needle tip. Global perceived ef fect (GPE) was evalu-
ated at 6 weeks, 3, 6 and 12 months. GPE >50% was considered significant. 
Results and discussion: 28 patients were included. In 23 patients IN oc-
curred af ter lower abdominal surgery (82%), 5 cases were labeled idiopathic 
(18%). Positive diagnostic block confirmed neuralgia of the iiN in 17 cases 
(61% of 28 patients, i.e. 14 post-surgical and 3 idiopathic IN). At 6 weeks, 11 
of 17 patients (65%) had GPE >50%. There was still pain relief in 9 of 17 pa-
tients (53%) at 3 months, in 9 of 17 patients (53%) at 6 months and in 4 of 17 
patients (24%) at 12 months. Mean time of recurrence af ter successful initial 
PRF was 10 months. In 3 of 17 patients (18%) an ongoing ef fect of more than 
2 years still exists. 
Conclusion(s): Treatment of inguinal neuralgia with ultrasound-guided PRF 
of the ilioinguinal nerve seems to be a promising modality with possible long-
term pain relief. These observations must be validated in larger studies, also 
analyzing possible dif ference between in-plane and out-of-plane approach. 

10AP05-8
Successful use pulsed radiofrequency L4-L5 dorsal root 
ganglions in patient with chronic stump pain 

Genov P., Smirnova O., Timerbaev V., Vyatkin A.
N.V. Sklifosovsky Scientific Research Institute for Emergency Medicine of 
Health Depar tment of Moscow, Dept of Anaesthesiology, Moscow, Russian 
Federation

Background: About 50-75% of patients suf fer from stump pain resistant to 
pharmaceutical agents. Pulsed radiofrequency (PRF) has gained popularity in 
recent years for the treatment of neuropathic pain and may be considered as 
promising method to treat stump pain patients. 
Case report: A 62-year-old man was consulted in our clinic 37 years af ter 
hip disarticulation due to a war accident. The lef t-side stump constant, sharp, 
burning and shock-like pain appeared immediately and was not resolved af ter 
revising surgery in 35 years. Despite the multimodal analgesic and soporific 
regimen included ketoprofen (200 mg per day (PD)), carbamazepine (400 
mg PD), amitryptiline (25 mg PD), tramadol (300 mg PD) bromdihydrochlor-
phenylbenzodiazepine (2 mg PD) and zopiclone (7,5 mg PD), the patient’s 
max/min/average pain scores (VAS) were about 10/2/7 out of 10 correspond-
ingly. The pain af fects his sleep (10/10), mood (10/10), communication (9/10), 
day-work (8/10), walking (10/10). His stump MRI revealed severe fibrosis but 
not any neuromas. Fluoroscopy guided PRF (42⁰, 2Hz; 20 ms; 150-200Ὡ, 5 
min) of the lef t L4 and L5 dorsal root ganglions (DRG) was performed. During 
the following 3 months the patient reported 70% pain relief and decreas-
ing tramadol dose up to 100 mg PD but thereaf ter his pain was gradually 
increased up to 8/3/6 VAS (max/min/average correspondingly) by 5th month 
af ter PRF procedure. 
Patient increased tramadol daily dose up to 300 mg PD. Taking into consid-
eration good clinical result af ter the initial PRF we performed this procedure 
again. By now (in 2 months af ter repeated PRF) the patient has reported pain 

relief up to 3,5/0/2,5 VAS (65/100/64 and 56/100/58% max/min/average VAS 
reduction in comparison with initial and before the 2nd procedure condition 
correspondingly). Patient’s tramadol dose has been decreased up to 100 mg 
per 10 days. He has noticed sleep (3/10), mood (4/10), communication (0/10), 
day-work (5/10) and walking (0/10) improvement. 
Discussion: By now PRF being method based on neuromodulation in DRG 
has not been included into chronic stump and phantom pain treatment guide-
lines due to lack of evidence-based data. Solitary case reports only in this 
field were published before. Our current clinical observation has confirmed 
the great potency of the method. 
Learning points: We suggest the prospective randomized controlled trials 
need validating the use of PRF for chronic stump and phantom pain treatmen. 

10AP05-10
Ultrasonography-guided pulsed radiofrequency in comparison 
to fluoroscopy-guided conventional radiofrequency on medial 
branches supplying lumbar facet joints 

Fanous S.N.1, Henry B.1, Abdelhay O.2

1Spine Care Center, Dept of Anaesthesiology & Pain Medicine, Cairo, Egypt, 
2Nasser Institute for Research and Treatment, Dept of Anaesthesiology & Pain 
Medicine, Cairo, Egypt

Background: Procedures were performed in the period from December 2014 
to November 2015 by Spine Care Center in Heliopolis, Cairo, Egypt. Pulsed 
Radiofrequency (PRF) using Ultrasound guidance (USG) has been used on 
medial branches, investigating its ef fect in managing low back pain(LBP) 
caused by lumbar facet arthropathy. Conventional Radiofrequency (CRF) 
using Fluoroscopy guidance (FG) is another option. This study is aimed to 
investigate the ef fects of PRF and CRF , showing alternative ways to failed 
conservative methods and contradictory scientific evidence on minimally in-
vasive procedures such as intra-articular steroid infiltration.
Case report: 60 patients above age of 50, suf fering from LBP for more than 
3 months with no response to conservative treatments with positive medial 
branch diagnostic blocks,were enrolled in the study with pain rated 77 mm 
or greater on the pain visual analogue scale (VAS) and 7 or greater on the 
Numeric rating scale ( NRS). Assessment of pain was done at baseline then 
weekly post procedure for 1 month then at 1-month follow-up visits for 6 
months. Patients were randomly assigned, in both groups, the procedures 
were targeting a single medial branch supplying lumbar facet joint. Patients 
of the 1st group received PRF with temperature 42°C for 480 sec.,using USG. 
Patients of the 2nd group received CRF with temperature 80°C for 90 sec.,2 
cycles, using FG .
Discussion: The VAS score has improved from the 2nd week by 50% in the 
1st group and by 30% in the 2nd group. By the 1st month both groups showed 
nearly equal improvement 80% which enabled the patients to optimize physio-
therapy. At the end of 6 months 30% of the 1st group needed another session 
compared with 10% of the 2nd group. In general, Female and obese popula-
tion showed higher improvement to PRF over CRF while male and overweight 
patients showed better response to CRF. Patients who could not lie prone got 
bet ter results with PRF using USG. These results needs further randomized 
controlled trials.
References: 
1. Gharaei, et al., Korean J Pain 2014 ;27(2):133-138. 
2. Schianchi PM, Anesth Pain Med. 2015 ;5(1):e21061. 
3. Vikram B. Patel, et al., Anesth Pain Med. 2015 ;5(4):e29716.
Learning points: USG can be used in chronic spinal pain management as it 
has potential to increase practicability while avoiding radiation. Being obese 
is not a limit for using USG. CRF has better results on long term LBP manage-
ment while PRF has faster results. 
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10AP05-11
Treatment of severe ischemic pain, caused by obliterating 
atherosclerosis of vessels of lower extremities 

Volchkov V., Kovalev S., Larin D., Volchkova E.
St. Petersburg State Universit y, Dept of Anaesthesiology & Intensive Care, St. 
Petersburg, Russian Federation

Background and Goal of Study: Ischemic pain is supported by structural, 
metabolic and functional changes in the muscles of the lower limbs. Complex 
conservative treatment aimed at pain level decrease precedes operations on 
lower limbs vessels. 
The goal is to compare the ef fectiveness of intramuscular Prosidol (opiate an-
algetic) injections and epidural analgesia using Prosidol and local anesthetics 
in severe ischemic pain treatment.
Materials and methods: Within the survey 97 patients with obliterating ath-
erosclerosis, grade III-IV were examined. They were of fered two ways of an-
algesia:
- Intramuscular injections of Prosidol 
- Epidural analgesia with local anesthetics and Prosidol 
Epidural analgesia with local anesthetics (Lidocainum, Bupivacainum, 
Ropivacainum in standard doses) with Prosidol (up to 30 mg within 24 hours) 
was given to 67 patients 3-4 days before operation while 30 patients were 

injected intramuscularly with 20 mg Prosidol on request (up to 80 mg within 
24 hours).
The patients were recorded the dynamics of the parameters of respiration, 
blood circulation, neuroendocrine system, clinical biochemistry of blood, in-
dices of red and white blood before and af ter analgesia. 
Results and discussion: it was found out that ischemic pain has a maximum 
influence on change of indicators of the peripheral and central blood circu-
lation, acid-base status of blood, blood coagulation, inflammatory response 
system of the body. The neuroendocrine indicators were within the norm and 
did not reflect the intensity of the pain. 
Intramuscular injection of Prosidol did not improve parameters of central he-
modynamics while regional circulatory parameters tended to decline. Patients 
have not feel relief, with persistent pain, sleep disruption and disorder of appe-
tite remained. They tossed and turned in bed, rubbed and rocked the af fected 
leg, aggressiveness gave way to apathy and indif ference. 
Epidural analgesia method in the preoperative period ef fectively eliminated 
instability of the central and peripheral hemodynamics, normalized acid-base 
status of blood. Patients occupied a comfortable position in bed, could take 
care of themselves, their sleep and appetite normalized. Weak pain they char-
acterized as aching pain.
Conclusion: Intensive preoperative treatment of ischemic pain syndrome, 
caused by obliterating atherosclerosis, using epidural analgesia with local an-
esthetics and Prosidol has significant advantages over intramuscular injection 
of Prosidol. 

Intensive Care Medicine 

11AP01-2
Clinical use of presepsin, procalcitonin and CRP in diagnosis 
and prognosis of sepsis 

Moise A., Guran C.-T., Stelea G., Balescu-Arion C., Mincu N.
Prof Dr Gerota Hospital, Dept of Anaesthesiology & Intensive Care, 
Bucharest, Romania

Background and Goal of Study: The clinical use of presepsin in separating 
sepsis and other causes of systemic inflammatory response syndrome (SIRS) 
was studied and compared with procalcitonin (PCT) and C-Reactive Protein 
(CRP) in a prospective observational study.
Materials and methods: Af ter Ethical approval, 80 consecutive suspected 
sepsis patients were enrolled into the study for six months in a mixed ICU. 
Point of care methods - Presepsin (PATHFAST, Medience Corporation), 
Procalcitonin (BRAHMS) and CRP levels (quantitative test, nephelometry, 
Beckman Coulter) were measured in patients with suspected systemic bacte-
rial infection. The ICU sepsis protocole also included leucocyte count, other 
inflammation markers and site cultures, as indicated by clinical judgement. 
When it was possible, Presepsin levels were reassesed in evolution at 72-96 
hours. 
Results and discussion: The cutof f value of presepsin for discrimination 
sepsis and non-infective SIRS was chosen to be 400 pg/ml (deducted from 
local experience). For survivors (N = 44) and non-survivors (N = 36), results 
showed 1171.38 ± 260.25 and respectively 1285.38 ± 283.27 pg/ml (p = 
0.064). The late (72-96 h) Presepsin determinations showed a strong dif fer-
ence between survivors and non-survivors. Presepsin levels in patients with 
Gram-positive, Gram-negative and fungal infections were found at 1498.4 
±591.19, 1274.75 ±505.40 and respectively 1562.5 ±479.18 pg/ml. There 
has also been 60/80 positive cultures (the majority of them being from perito-
neal fluid, tracheal secretions, urine). 
The sensitivity of cultures was 75%, while that for presepsin was 85.7%. 
Conclusion(s): Presepsin is useful for the diagnosis of sepsis, superior to 
conventional markers and blood culture. Moreover, the serial determination of 
presepsin might be useful in predicting the evolution of septic patients.
Reference: 
Xin Zhang, Dan Liu, You-Ning Liu, Rui Wang and Li-Xin Xie, The accuracy of 
presepsin (sCD14-ST) for the diagnosis of sepsis in adults: a meta-analysis. 
Critical Care (2015) 19:323 

11AP01-1
Efficacy of presepsin for identification of patients with 
microbiologically documented sepsis 

Mihajlovic D., Uvelin A., Pajtic V., Vrsajkov V., Uveric D.
Universit y of Novi Sad, Facult y of Medicine, Novi Sad, Serbia

Background and Goal of Study: The criteria for sepsis recognition include 
the presence of systemic inflammatory response syndrome (SIRS) caused by 
infection which can be documented or highly suspected when the treatment 
of the patient is initiated. However, it is very dif ficult to dif ferentiate non-infec-
tious SIRS from sepsis in many critically ill patients in order to timely begin 
proper anti-infection treatment. Pathogen identification from cultures and anti-
microbial susceptibility testing take time, and there is a need for identification 
of biomarker that could early dif ferentiate sepsis from non-infectious SIRS.
The aim of our study was to determine whether levels of biomarkers that are 
mostly used for assessment of sepsis, measured within the first 24 hours of 
SIRS development, could be used to determine the presence of microbiologi-
cally documented infection. 
Materials and methods: 100 patients with suspected sepsis were included in 
our study. To evaluate the diagnostic utility of the biomarkers, patients were 
classified into two groups: patients with microbiologically documented sepsis 
by positive cultures (blood cultures, urine, cerebrospinal fluid, wounds, respi-
ratory secretions, or other body fluids that may be the source of infection) and 
patients with SIRS and suspected infection without microbiologically positive 
findings. 
Procalcitonin (PCT), C-reactive protein (CRP), and presepsin levels, as well 
leukocyte count were determined within 24 when sepsis was suspected. 
Dif ferences between groups of patients were assessed by Mann-Whitney U 
test. All P-values were two-sided and statistical significance was set at a value 
of 0.01.
Results and discussion: Levels of presepsin were significantly higher 
in group of patients with documented infection in comparison to patients 
without documentation of infection (3173.33± 4435.62 vs. 1607.± 2087.94, 
p<0.01), while levels of PCT (36.03 ±73.41 vs. 14.31± 25.52, p=0.09), CRP 
(239.6±382.35 vs. 190.15 ± 116.92, p=0.75) and leukocyte count (14.65 ± 
7.21 vs. 15.77±9.08, p=0.9) did not dif fer significantly. 
Conclusion(s): Our results suggest that presepsin may be a helpful biomark-
er for identification of patients with infectious SIRS, documented by positive 
microbiological findings from cultures, with higher levels of this biomarker in 
patients with microbiologically documented sepsis.
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11AP01-4
Matrix metalloproteinase-9 and tissue inhibitor of matrix 
metalloproteinase-1 as diagnostic and prognostic biomarkers 
of sepsis in major abdominal surgery 

Bojic S.1, Kotur-Stevuljevic J.2, Stevanovic P.3, Toskovic B.4, Memon L.5, 
Kalezic N.3

1CHC Bezanijska Kosa, Dept of Anaesthesiology & Intensive Care, Belgrade, 
Serbia, 2Facult y of Pharmacy, Belgrade Universit y, Biochemistry, Belgrade, 
Serbia, 3Clinical Center of Serbia, Dept of Anaesthesiology & Intensive Care, 
Belgrade, Serbia, 4CHC Bezanijska Kosa, Dept of Surgery, Belgrade, Serbia, 
5CHC Bezanijska Kosa, Biochemistry, Belgrade, Serbia

Background and Goal of Study: Matrix metalloproteinase-9 (MMP-9) and tis-
sue inhibitor of matrix metalloproteinase-1 (TIMP-1) are potential biomarkers 
of sepsis, possibly associated with inflammation, oxidative stress and sepsis-
associated kidney and liver injury. We aimed to investigate, for the first time, 
MMP-9 and TIMP-1 as diagnostic and prognostic biomarkers of sepsis in ma-
jor abdominal surgery patients as well as their association with inflammation, 
oxidative stress and sepsis-associated kidney and liver injury. 
Materials and methods: This prospective, observational study included 153 
major abdominal surgery patients divided into sepsis group (n = 53), oper-
ated controls (n = 50) and not-operated controls (n = 50), matched by age, 
gender, comorbidities and type of surgery. The study was approved by insti-
tutional ethical commit tee. Blood and urine samples from patients with sepsis 
were collected daily during 96 h following admission to intensive care unit 
(ICU) and once from controls. We measured levels of MMP-9, TIMP-1 and 
biomarkers of inflammation, oxidative stress, kidney and liver injury. MMP-9/
TIMP-1 ratios and disease severity scores were calculated. 
Results and discussion: MMP-9 levels and MMP-9/TIMP-1 ratios were lower 
and TIMP-1 levels higher in patients with sepsis compared to control groups 
and remained similar over 96 h. MMP-9, TIMP-1 and MMP-9/TIMP-1 ratio cor-
related with disease severity scores and biomarkers of inflammation, oxidative 
stress, kidney and liver injury. The areas under the receiver operator charac-
teristic curve for diagnosis of sepsis on admission to ICU were 0.940 (0.889 
- 0.991) and 0.854 (0.778 - 0.930) for TIMP-1 and 0.924 (0.873 - 0.975) and 
0.788 (0.697 - 0.879) for MMP-9/TIMP-1 ratio when sepsis group was con-
trasted to not-operated and operated controls, respectively. Lower MMP-9 and 
MMP-9/TIMP-1 ratio and higher TIMP-1 levels were associated with shorter 
survival (Log rank: pMMP-9 = 0,002, pTIMP-1 <0,001, pMMP-9/TIMP-1 ratio <0,001).
Conclusion(s): MMP-9, TIMP-1 and MMP-9/TIMP ratio could serve as poten-
tial diagnostic and prognostic biomarkers of sepsis in major abdominal sur-
gery patients. These biomarkers were associated with inflammation, oxidative 
stress and sepsis-associated kidney and liver injury. 

11AP01-5
Relationship between Procalcitonin levels and positivity 
of microbiological samples in intra-abdominal infection 

Perez Fernandez-Escandon A., Pérez Blanco R., Marcos Vidal J.M., 
Guadalupe Fernández N., Rodriguez De la Fuente C., Ferrero De Paz J.
Hospital Universitario de Leon, Dept of Anaesthesiology & Intensive Care, 
Leon, Spain

Background and Goal of Study: Assessment of the association between 
PCT levels and positivity of microbiological samples in intra-abdominal infec-
tion (IAI), so that high levels of PCT can serve as a guide for microbiological 
sampling.
Material and methods: Retrospective study using data available from pa-
tients diagnosed with IAI, with a stay over 48 hours in an Intensive Care Unit in 
2014. The variables studied were PCT and microbiological samples at the time 
of admission and during the stay, length of stay in the unit, microbiological 
samples obtained at admission and during the stay, and mortality. A descrip-
tive study of the variables was performed. Student’s t test was conducted to 
evaluate the association between PCT levels   and microbiological samples.
Results: Data from 35 patients were analyzed. The mean age in the sample 
is 71.31; 95% CI [66.9-75.6]. The average stay in the ICU is 4.91 days 95% 
[3-6.83].
The most common diagnosis was bowel perforation in colon cancer patients.
Microbiological samples of peritoneal fluid were obtained in 16 patients at 
admission. 50% were positive, being E. coli the most common pathogen.
The mean level of PCT at admission is 8.4; 95% CI [13.5-18.6]. During the stay 
12 more samples were obtained, including drainage, blood, bronchial, urine 

and wound cultures. The average level of PCT, when the sample was posi-
tive during stay, is 17.7, 95% CI [0-35.7]. The microbiological results of the 
samples during the stay indicated that Enterococcus faecalis is the most com-
mon pathogen. Pseudomonas aeruginosa and Candida albicans also appear.
Student’s t test for PCT and microbiological samples t = 0.66 (p <0.05) is 
not statistically significant. Student’s t test for PCT and the day in which the 
sample is positive t = -0.75 (p <0.05) is not statistically significant.
Mortality at 28 days was 14.29%.
Conclusions: No association was found between PCT levels   and positive 
microbiological samples, so PCT should not be used as a guide for sample 
collection. 
50% of the cultures taken at admission were positive, therefore sampling of 
peritoneal fluid in patients admit ted with IAI is highly recommended. 
The microbiological flora growing in samples obtained at admission varies 
from the flora in samples collected during the stay.
References: 
1. Guirao X, Arias J, Badia JM, et al. Cir Esp 2010;87: 63-81.
2. Maseda E, Suárez-de-la-Rica A, Anillo V, et al. Crit Care 2015; 30: 537-542. 

11AP01-6
Connection between serum lactate levels and postoperative 
outcomes in patients undergoing cytoreductive surgery 
associated with hyperthermic intraperitoneal chemotherapy 

Florez D.1, Segui S.1, Ipareaguirre M.2, Canal M.I.1, Bayón L.2, Zaballos M.1

1Hospital General Universitario Gregorio Marañon, Dept of Anaesthesiology, 
Madrid, Spain, 2Hospital General Universitario Gregorio Marañon, Dept of 
Surgery, Madrid, Spain

Background and Goal of Study: Serum lactate levels are useful as markers 
of tissue hypoperfusion in various situations such as shock, post-resuscitation 
period, prognostic evaluation af ter resuscitation in sepsis and as a marker for 
postoperative surgical complications. Cytoreductive surgery associated with 
hyperthermic intraperitoneal chemotherapy (HIPEC) is related to important 
metabolic disorders, including increases in serum lactate levels. The goal of 
our study was to evaluate if elevated serum lactate levels during the first 24h is 
associated to relevant parameters of postoperative recovery. 
Materials and methods: Retrospective cohort study of patients undergoing 
HIPEC in 2014, who were divided into two groups: Group I (GI): patients with 
postoperative lactate levels less than 1.7mmol/L in the first 24h and Group II 
(GII): patients with lactate levels greater than 1.7mmol/L. Demographic char-
acteristics of patients, surgical data, intraoperative anaesthetic management, 
postoperative parameters, time of intubation, resuscitation days, complica-
tions and hospital stay were assessed. 
Results and discussion: GII received greater intraoperative infusion of crys-
talloid fluids (6585±1341 vs. 5517±1641 GI; p=0.03) and transfusion therapy 
(44% vs. 8%; p=0.004). ICU stay was longer in GII (3.6±1.4 vs. 2.4±0.8 days 
in GI, p=0.001). The duration of postoperative intubation was longer in GII 
(29±22 vs. 15±7.5 h in GI; p=0.009). GII also showed a greater complication 
rate than GI (78% vs. 53%, p=0.09). 28% of patients in GII had a extended 
stay at ICU (>4 days) compared to 4% in GI (p= 0.02). The area under the 
ROC curve for lactate levels at 24h was 0.77 (IC 95% 0.54-0.89; p=0.02). A 
threshold value at 24h of 1.75 mmol/L would discriminate patients at risk of 
prolonged ICU stay with a sensitivity of 83% and a specificity of 71%.
Conclusion(s): Cytoreductive surgery associated with (HIPEC) is related to 
important postoperative morbidity. Elevated serum lactate levels during the 
first 24h are associated with criteria of greater surgical aggressiveness and 
predict the occurrence of postoperative complications and prolonged stay in 
ICU.
Reference: 
Yu WenKui, et al. Restricted peri-operative fluid administration adjusted 
by serum lactate level improved outcome af ter major elective surgery for 
gastrointestinal malignancy.Surgery 2010;147:542-52.)
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11AP01-8
The correlation between low coagulation factor XIII activity and 
anastomic leakage in patients who undergo bowel resection 

Mueller J.S.1, Chiari A.1, Herbst F.2, Dauser B.2, Korzeniewski T.1

1Hospital of St. John of God, Dept of Anaesthesiology & Intensive Care, 
Vienna, Austria, 2Hospital of St. John of God, Dept of Surgery, Vienna, Austria

Background and Goal of Study: Anastomic leakages (AL) are rare but se-
vere complications of bowel resections. AL occurs in 5% to 10% of bowel 
resections; its causes are mostly unknown.1,2 
The authors tested the thesis whether or not there is a correlation between low 
coagulation factor XIII (CFXIII) activity and AL in a prospective observational 
study.
Methods: Over a period of 6 months, CFXIII activity of patients who were 
planned to undergo bowel resection was monitored. CFXIII activity was 
determined at three stages: (1) directly before the surgery, (2) on the first 
postoperative (PO) day and (3) on the fif th PO day. Af ter ten days patients 
were divided into two groups: (a) a “no-leakage”-group and (b) a “leakage-
occurred” group. The medians of the two groups were then compared using 
the Mann-Whitney-U-Test.
Results and discussion: Of the 78 patients who were included in the study 
4 showed signs of AL and had to undergo surgical revision. In the “leak-
age-occurred”-group CFXIII activity was significantly lower than in the “no-
leakage”-group on the first (median 41% vs 56%, p=0.013) and fif th (median 
21% vs 50%, p=0.001) PO day, as shown in figure 1. 

[Fig. 1: CFXIII activit y on first and fif th PO day]

Also, the preoperative CFXIII activity was lower in the “leakage-occurred”-
group but our study does not show a statistically significant correlation (me-
dian 60% vs 69%, p= 0.213).
Conclusions: AL typically occurs around the fif th PO day. Since CFXIII activ-
ity is significantly lower in patients who later developed AL on the first PO day 
already, we draw the conclusion that there is at least a predictive component 
in CFXIII activity. 
It is also possible that low CFXIII activity is a reason for AL. We plan to conduct 
a further study to determine whether or not patients benefit from CFXIII substi-
tution prior to bowel resections.
References: 
1. Taflampas P, Christodoulakis M, Tsif tsis DD. Anastomotic Leakage Af ter 
Low Anterior Resection for Rectal Cancer: Facts, Obscurity, and Fiction. 
Surgery Today 2009;39:183-8.
2. Fujita I, Kiyama T, Mizutani T, et al. Factor XIII Therapy of Anastomotic 
Leak, and Circulation Growth Factors. Journal of Nippon Medical School 
2006;73:18-23. 
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The protective effects of endocannabinoid system on 
TNBS-induced colitis 

Chen G.1, Ke B.2, Zhao X.2, Liu J.1

1West China Hospital, Sichuan Universit y, Dept of Anaesthesiology, Chengdu, 
China, 2Sichuan Universit y, Dept of Anaesthesiology, Chengdu, China

Background and Goal of Study: Endocannabinoid system (ECS) has been 
demonstrated to play an important role in a variety of physiological and path-
ological processes, including pain perception and inflammatory responses. 
An emerging body of data indicated that activation of ECS possess potential 
therapeutic ef fects on inflammation bowel diseases (IBDs). To date, the im-
pact of ECS on IBDs concomitant other organ injury has not been investigated 

clearly. The purpose of this study was to explore the protection ef fects of ECS 
activation by using URB597, a known selective fat ty acid amide hydrolase 
inhibitor, on colitis and inflammation-relevant blood-brain-barrier (BBB) dis-
ruption. 
Materials and methods: An intrarectal injection of trinitrobenzene sulfonic 
acid (TNBS) enema was applied to establish acute colitis murine model, 
while mice in control group were injected the vehicle of 50% ethanol solution. 
URB597 (2mg/kg, s.c., b.i.d) administration was applied before or af ter the 
colitis induction. Macroscopic signs of colon inflammation were evaluated on 
the 1st/3rd/7th day af ter colitis induction and 7 days survival rate was recorded. 
Blood-brain-barrier integrity was assessed by using a dye tracer method, and 
cognitive functions were examined in fear-conditioning test. 
Results and discussion: Colitis was induced successfully, as macroscop-
ic score in model group was significantly higher than the control group 
(*P<0.05). URB597 treatment, including both pre- and post-administra-
tion, could improve colon damage and decrease macroscopical changes 
(#P<0.05). Survival rate in colitis group with URB597 post-treatment was 
also promoted (#P<0.05). Colitis-induced inflammation results the increase 
of blood-brain-barrier permeability on 1st day (*P<0.05), while URB597 ad-
ministration could significantly ameliorate the integrity of blood-brain-barrier 
(#P<0.05). Significantly change of cognitive behaviors of mice in colitis group 
was not observed in the study, and URB597 couldn’t be proved to involve in 
the improvement of cognitive functions (P>0.05). 
Conclusion(s): In this study, the activation of endocannabinoid signal path-
way was demonstrated to ef fectively control colitis symptom. Our experiment 
results indicate that URB597 (a FAAH inhibitor) could significantly improve 
TNBS-induced acute colitis, promote 7 days survival rate, and protect BBB 
integrity. URB597 might become a potential pharmaceutical in inflammatory 
therapy. 

11AP01-11
Black esophagus in intensive care unit: a rare and intriguing 
entity 

Carneiro J., Alves J., Almeida E., Almeida A., Lança F., Xambre F.
Centro Hospitalar de Lisboa Nor te - Hospital de Santa Maria, Dept of 
Anaesthesiology & Intensive Care, Lisboa, Por tugal

Background: The “black esophagus” or acute necrotizing esophagitis is rare, 
multifactorial and frequently associated with hypoperfusion or ischemic states, 
like hypovolemic or septic shock1. It is characterized by upper gastrointestinal 
bleeding and typical endoscopic pat tern with circumferential black colouring 
of distal mucosa with proximal extension1. It may complicate with perforation, 
esophageal stricture and infection, and has a high mortality rate. Its treatment 
is supportive and the prognosis depends on the underlying pathology. 
Case report: Male, 76 years-old, with arterial hypertension, gout, liver and 
kidney disease. Admit ted in the Burn Unit with thermal burn of 2nd and 3rd 
degree (40% of total body burn area). He presented with hemodynamic in-
stability and signs of hypoperfusion. Consequently, he was submit ted to 
major fluid resuscitation and noradrenergic support. Two early episodes of 
hematemesis led to diagnostic endoscopy, which revealed multiple necrotic 
areas, more exuberant, confluent and circumferential in middle and lower 
esophagus. Support therapy was started with IV pantoprazole for 3 days, fol-
lowed by 40mg oral bid, enteral feeding and triple prokinetic therapy. At day 
16, new endoscopy due to gastric stasis showed: esophagus with superficial 
ulcer areas in the distal third, less invasive than previously.
Discussion: The incidence of black esophagus is 0.01 to 0.2% in endoscopic 
series, especially af fecting males (88.5%). Its dif ferential diagnosis includes 
malignant melanoma, pseudomelanocytosis, melanocytosis or acanthosis 
nigricans. In this patient, early hypoperfusion was critical to low esophageal 
blood flow, especially distally. Patient age and background were deleterious, 
as the immunosuppressive state of burn patient. Fluid resuscitation and pro-
tective medication were positive measures. Possible complications as esoph-
ageal rupture (7%) or stricture (10%), infection or mediastinal abscess1 were 
excluded by endoscopy and thoracic CT scan and mortality will depend on 
underlying pathology and its evolution. 
Reference: 
1. Gurvits G., World J Gastroenterol. 2010 Jul 14; 16(26): 3219-3225 
Learning points: Black esophagus is a clinical condition with serious compli-
cations and high mortality (32%)1, therefore it’s important to be alert for this 
entity in the ICU. At tention on possible signs of any complication as well as 
institution of supportive therapy might be useful to reduce the mortality rate 
of these critical patients. 
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Effects of daptomycin treatment on TNF-α-stimulated human 
endothelial cells 

Rodríguez-González R.1, dos Santos Carregal L.1, Baluja A.1, 
Martín-Barrasa J.L.2, Álvarez J.1

1Hospital Clínico Universitario de Santiago de Compostela, Universidad de 
Santiago de Compostela, Instituto de Investigación Sanitaria de Santiago 
de Compostela (IDIS), Dept of Anaesthesiology & Intensive Care, Santiago 
de Compostela, Spain, 2Hospital Universitario de Gran Canaria Dr. Negrin, 
Universidad de Las Palmas de Gran Canaria, Research Unit (Experimental 
Animal Service), Universitary Institute of Animal Health and Food Safety 
(Infectious Diseases and Fish Pathology), Las Palmas de Gran Canaria, Spain

Background and Goal of Study: Daptomycin is a lipopeptide antibiotic used 
in the treatment of systemic and life-threatening infections caused by Gram-
positive organisms.It has a particular mechanism of action, disrupting mul-
tiple aspects of bacterial cell membrane function, which makes it useful in 
treating infections caused by multiple drug-resistant bacteria. In addition to 
its antibacterial properties, there is also some evidence indicating that it could 
also exhibit anti-inflammatory and immunomodulatory ef fects beneficial in the 
treatment of infections. Using an in vitro approach, our study pretends to ex-
plore how daptomycin administration modulates endothelial cell response to 
TNF-α stimulation. 
Materials and methods: Primary human endothelial cells (HUVECs) were 
stimulated with TNF-α (15 µg/mL) for 18h and subsequently treated with dap-
tomycin (0: control group, 15, 25, 50 or 100 µg/mL). The tested doses are 
within the therapeutic plasmatic concentrations for daptomycin.Samples were 
taken 24 h af ter daptomycin treatment to measure cell necrosis (lactate dehy-
drogenase release) and levels of pro-inflammatory interleukin (IL-6), the che-
mokine monocyte chemoattractant protein 1 (MCP-1) and the adhesion mol-
ecule E-selectin. Af ter the normality of data were assessed by Kolmogorov-
Smirnov test, statistical analysis was performed with ANOVA followed by post 
hoc test when appropriate using statistical sof tware Prism 5 (GraphPad).A 
p<0.05 was considered statistically significant.
Results and discussion: All tested doses of daptomycin protected against 
TNF-α -induced endothelial cell necrosis (all p<0.05). A dose of 25 µg/mL or 
greater reduced levels of IL-6 as well as levels of MCP-1 and E-selectin (all 
p<0.05). Treatment of HUVECs with the 15 µg/mL dose did not show ef fects 
on the levels of the analyzed mediators (all p≥0.05). Maximum reduction of IL-
6, MCP-1 and E-selectin levels was observed in the 50 µg/mL group, without 
dif ferences respect to results observed with 100 µg/mL group (all p≥0.05). 
Conclusion(s): Daptomycin has shown protective ef fects against human en-
dothelial cell death induced by TNF-α. Our results also suggest that this ef-
fect might be related to an at tenuation of inflammatory, chemotactic and cell 
adhesion mechanisms. Future studies might explore the potential role of dap-
tomycin in modulating molecular mechanisms involved in inflammatory pro-
cesses, expanding its beneficial role besides its known antimicrobial ef fect. 

11AP02-2
The impact of PLXNC1 on host defense in sepsis 

König K., Flock J., Henes J., Schlegel M., Eckle V.-S., Rosenberger P.
Universit y Tübingen, Dept of Anaesthesiology & Intensive Care, Tübingen, 
Germany

Background and Goal of Study: Sepsis is a large-scale health care problem 
with a incidence of up to 300,000 cases/year in Germany (1). Recently the 
neuronal guidance receptor Plexin C1 (PLXNC1) has shown play a significant 
role during zymosan A -induced peritonitis (2) and Ventilator-induced lung 
injury (3). Therefore we hypothesize that, PLXNC1 might have an impact on 
the severity and outcome of sepsis.
Materials and methods: All Animal experiments were approved by the re-
sponsible authorities. C57Bl/6 Wildtype (WT) and PLXNC1-/- mice were used 
in a Model of Cecal ligation and Puncture (CLP). 
Results and discussion: 24 h af ter CLP, PLXNC1-/- mice showed reduced 
levels of cells, myeloperoxidase (MPO) activity, protein content and keratino-
cyte chemoattractant (KC) concentration in the peritoneal lavage [Cell count 
3,44±0,25 vs. 2,57±0,26 (x106/ml), Protein 2,03±0,3 vs. 1,3±0,1 (mg/ml), 
MPO 0,66±0,08 vs. 4,23±0,07 (OD 405 nm), KC 1093±255 vs. 518±112 
(ρg/ml), n=6, p<0,05]. Tissue infiltration of PMN was reduced in PLXNC1-/- 
mice as well. Furthermore, PLXNC1-/- mice revealed a higher bacterial load 
in the peritoneal cavity and blood 24 h af ter CLP [CFU Peritoneallavage 
1,99±0,87 vs. 6,08±2,36 (x106/ml)]. This was associated with reduced sur-

vival rates in PLXNC1-/- mice 96h following CLP. 
Conclusion: Our experiments show that deficiency of PLXNC1 plays a piv-
otal role during experimental sepsis. On one hand the absence of PLXNC1 
reduces inflammatory response but on the other hand compromise bacterial 
host defense with fatal outcome. This suggests that PLXNC1 plays an impor-
tant role during sepsis.
References: 
1. Reinhart K, Brunkhorst FM, Bone HG, et al. Prevention, diagnosis, therapy 
and follow-up care of sepsis: 1st revision of S-2k guidelines of the German 
Sepsis Society (Deutsche Sepsis-Gesellschaf t e.V. (DSG)) and the German 
Interdisciplinary Association of Intensive Care and Emergency Medicine 
(Deutsche Interdisziplinare Vereinigung fur Intensiv- und Not fallmedizin 
(DIVI)). German medical science : GMS e-journal 2010;8:Doc14.
2. Konig K, Marth L, Roissant J, et al. The plexin C1 receptor promotes acute 
inflammation. Eur J Immunol 2014.
3. Granja T, Kohler D, Mirakaj V, et al. Crucial role of Plexin C1 for pulmonary 
inflammation and survival during lung injury. Mucosal immunology 
2014;7(4):879-891.
Acknowledgements: The authors thank Alice Mager, Michaela Hoch-Gutbrod 
and Tim Westphal for their technical support. 
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Nitric oxide and endocan serum levels in sepsis 

Scarpati G.1, Miccichè V.1, Russo I.1, Santoro R.1, Esposito C.2, Piazza O.1

1Universit y of Salerno, Baronissi Campus, Dept of Medicine and Surgery, 
Baronissi, Italy, 2Cardarelli Hospital, Dept of Anaesthesiology & Intensive 
Care, Naples, Italy

Background and Goal of Study: Nitric oxide (NO) is a vasoactive agent. 
Endocan is a newly recognized biomarker of sepsis. The aim of this study was 
to assess NO and endocan levels during SIRS and sepsis.
Materials and methods: We enrolled 13 severe sepsis patients and 7 SIRS 
patients (1). Endocan and NO serum levels were measured in all patients 
within 12 hours of diagnosis. NO serum levels were quantified by Sievers 
NOAnalisys. Endocan serum levels were quantified by ELISA.
Results: NO serum levels increases by 60 % in patients with sepsis than pa-
tients with sirs, serum Endocan increases of 33 % in patients with sepsis than 
patients with sirs (p <0,05) 

[Nitric Oxide serum levels in SIRS and sepsis]

[Endocan serum levels in SIRS and sepsis]

N
itr

ic
 O

xi
de

 (m
cm

ol
/L

)
En

do
ca

n 
(n

g/
m

L)

12

9

6

3

0

-3

4

3

2

1

0

 SIRS

 SIRS

 SEPSIS

 SEPSIS



375 Intensive Care Medicine

[NO and Endocan levels in SIRS and sepsis]

Conclusion(s): Serum endocan and NO levels in sepsis are higher than in 
SIRS patients. However, further prospective study concerning the causative 
relationship between endocan and NO release is needed. 
Reference: 
1. “American College of Chest Physicians/Society of Critical Care Medicine 
Consensus Conference: definitions for sepsis and organ failure and 
guidelines for the use of innovative therapies in sepsis”. Crit. Care Med. 20 
(6): 864-74. 

11AP02-4
Early detection of critical kidney and splenic hypoxia during 
septic shock using photoacoustic imaging (PAI) 

Paulus P.1, Dobler S.1, Meier J.1, Holfeld J.2, Pröll J.3, Jose J.4

1Kepler Universit y Hospital, Dept of Anaesthesiology & Intensive Care, Linz, 
Austria, 2Innsbruck Medical Universit y, Dept of Cardiac Surgery, Innsbruck, 
Austria, 3Red Cross Upper Austria, Blood Bank of Upper Austria, Linz, Austria, 
4Visual Sonics FujiFilm, Research and Development Dept, Amsterdam, 
Netherlands

Background and Goal of Study: Despite extensive research sepsis still re-
mains a devastating disease with poor outcome determined by multi-organ 
failure that is mainly caused by organ misperfusion. Thus direct tracking of 
organ oxygenation may be of benefit. Photoacoustic imaging (PAI), a com-
bination of spectroscopy and ultra sound imaging, may be a promising ap-
proach. The present study aims to demonstrate the utility of PAI in sepsis 
management. 
Materials and methods: The study was approved by the Regierungspräsidium 
Hessen (#FK/1037). FOX1/nu mice were injected 10mg/kg LPS i.v. every 5 
min. for 3 times. PAI (Vevo LAZR, Visual Sonics FujiFilm) measurements were 
performed real-time. For serum biomarker kinetics, FOX1/nu and immuno-
competent Balb/c (each n=8) mice were injected i.v. LPS at 10mg/kg or NaCl 
100µl for controls. Final blood sampling was performed 5, 10, 20min, 5,5h and 
18h following i.v. application. Serum IL6 and TNFα levels were detected by 
ELISA (Infinite 200, Tecan). Data: mean±SEM; tests: unpaired t-test, ANOVA, 
Sidak’s multiple comparisons test; significance: p<0.05. 
Results and discussion: We compared PAI data to plasma cytokine levels. 
Both, FOX1/nu and Balb/c mice reached maximum IL6 levels af ter 5,5h af ter 
LPS injection (6459±56,3 pg/ml vs. 65,9±16,1 pg/ml, p<0.001 and1188±16,9 
pg/ml vs. 8,6±0,5 pg/ml, p<0.001). Similar results were observed for TNFα 
levels, where FOX1/nu mice (164,3±8,5 pg/ml vs. 59,2±4,3 pg/ml, p<0.001) 
and Balb/c mice (827,5±101,9 pg/ml vs. 35,9±3,9 pg/ml, p<0.001) had also 
the highest levels at 5,5h. In the PAI experiments, a significant decrease in 
renal (from 71,1±0,9% to 34,4±1,3%, p<0.001) and spleen (from 69,5±0,9% 
to 34,9±2,7%, p<0.001) oxygenation resulted immediately at LPS injection. 
Comparing baseline with values at the end of the experiment, renal oxygen-
ation remained significantly decreased whereas this was not the case in con-
trols (75,35±0,29% vs. 66,78±0,27%;
p<0.001 and vs. 73,73±0,32%). The changes in spleen oxygenation were 
even more pronounced when comparing baseline to end of experiment mea-
surements (77,66 ± 0,30% vs. 62,91 ± 0,48%, p<0.001). 
Conclusions: Clinically used routine biomarkers such as IL6 and TNFα need 
at least 6 hours af ter infection until an increase may be detected reliably. 
Organ oxygenation measurements via PAI might be a powerful alternative to 
more rapidly detect changes in oxygenation during septic shock and thereby 
reliably predicting risks for organ failure risks. 

11AP02-5
Metformin induced lactic acidosis - a case report 

Onder D.N.1, Khishgsuren B.2, Keskınorak N.1, Seren S.1, Kutlu F.1

1Florence Nightingale, Dept of Anaesthesiology & Intensive Care, Istanbul, 
Turkey, 2Florence Nightingale, Dept of Intensive Care, Istanbul, Turkey

Metformin is a biguanid and because of its ef fects in decreasing the produc-
tion of glucose in liver and in increasing the sensitivity of insulin in peripheral 
tissues like adipose tissue and skeletal muscle, it is used in metabolic syn-
drome and type 2 diabetes mellitus in which insulin resistance is especially 
pronounced. The most important side ef fect of met formin is lactic acidosis . 
Lactic acidosis is the most frequent cause of hospitalized patients with meta-
bolic acidosis. As a result, it can cause cardiopulmonary arrest. Systemic hy-
poxemia, sepsis, dehydration, old age and overdose cases increases in these 
complications.
60 year-old female patient applying because of the widespread bodily pain 
and general condition disorder to the emergency service. Results of exami-
nations and laboratory; has been identified in patients with severe renal in-
suf ficiency and leukocytosis and invested with the diagnosis of sepsis was 
sedated in intensive care unit.
As a result, lactic acidosis is described as a fatal complication of met formin 
intoxication. Mainstays of treatment are early diagnosis, correction of lactic 
acidosis, cardiovascular support, and normalization of the body temperature
We also aimed to discuss the ef fects of lactic acidosis due to use of 
Met formin
References: 
1. Di Cicco RA, Allen A, Carr A, et al. Rosiglitazone does not alter the 
pharmacokinetics of met formin. J Clin Pharmacol 2000;40:1280-5.
2. Khan JK, Pallaki M, Tolbert SR, et al. Lactic acidemia associated with 
met formin. Ann Pharmacother 2003;37:66-9
Keywords: Metformin, Lactic acidosis,Type 2 Diabetes Mellitus, Obesity and 
Insulin Resistance 

11AP02-6
TIMP-2 and IGFBP7 as early biomarkers of acute kidney injury 
af ter orthotopic liver transplantation 

Schiefer J., Lichtenegger P., Stefaniak J., Krenn C.G., Plöchl W., Faybik P., 
Research Group of Sepsis, Organ Dysfunction, -Failure and -Support
Medical Universit y of Vienna, Dept of Anaesthesiology & Intensive Care, 
Vienna, Austria

Background and Goal of Study: Acute kidney injury (AKI) is a frequent com-
plication af ter orthotopic liver transplantation (OLT) and it`s early detection is 
of crucial importance for an appropriate management. Since the traditional 
kidney function parameters like serum-creatinine (s-Cr) have severe limita-
tions concerning early detection of AKI, novel biomarkers such as TIMP-2 and 
IGFBP7, have been studied and shown to be superior in previous studies in 
critically ill patients. The aim of our study was to evaluate the predictive value 
of these novel biomarkers during the early perioperative period af ter human 
OLT. 
Materials and methods: Paired urine and blood samples from patients un-
dergoing OLT were collected at five dif ferent time points (TP): af ter induction 
of anesthesia (TP0), end of surgery (TP1) and at day 1 and 2 af ter OLT (TP2, 
TP3). The incidence of perioperative AKI was assessed according to the Acute 
Kidney Injury Network (AKIN) criteria. The detection of urinary TIMP-2 and 
IGFBP7 was performed using the NephroCheck (NC) test (Astute140® Meter), 
an ELISA based assay, which defines the risk score for AKI. Data are pre-
sented as mean ± standard deviation (SD). 
Results and discussion: Forty liver transplant recipients were enrolled in this 
study. Thir teen (32%) patients developed AKI stage 2 or 3 within 48 h post OLT 
and 6 (15%) patients were supported with renal replacement therapy. There 
was no significant dif ference in the receiver operating characteristics curve 
analysis at TP0 and TP1 between the NC test and s-Cr in regard of develop-
ment of AKI 2 or 3 within the first 48 hours post OLT. S-Cr at TP2 performed 
even better (AUC 0.83; CI 0.68-0.93; p=0.0001) than the NC test (AUC 0.51; 
CI 0.34-0.67; p=0.26). Only on day 2, both, s-Cr (AUC 0.90; CI 0.76-0.97; 
p=0.0001) and NC (AUC 0.70; CI 0.54-0.84; p=0.02) predicted AKI 2 and 3. 
Conclusion(s): TIMP-2 and IGFBP7 are not superior to the traditional kidney 
function parameters in predicting development of perioperative AKI II and III in 
the clinical set ting of human OLT. 
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11AP02-10
Drug-induced HPA axis alterations during acute critical illness: 
a multivariable association study 
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Van den Berghe G.1

1KU Leuven, Clinical Division and Laboratory of Intensive Care Medicine, 
Depar tment of Cellular and Molecular Medicine, Leuven, Belgium, 2KU 
Leuven, Medical Intensive Care Unit, Depar tment of General Internal 
Medicine, Depar tment of Cellular and Molecular Medicine, Leuven, Belgium

Background and Goal of Study: Critical illness is hallmarked by low plasma 
ACTH in the face of high plasma cortisol. We hypothesized that frequently 
used drugs could play a role by af fecting the hypothalamus-pituitary-adrenal 
axis.
Materials and methods: For 156 medical-surgical critically ill patients, plasma 
concentrations of ACTH and total and free cortisol were quantified upon ICU 
admission and throughout the first 3 ICU days. The independent associations 
between drugs administered 24h prior to ICU-admission and plasma ACTH 
and cortisol concentrations upon admission were quantified with use of multi-
variable linear regression analyses. 
Results and discussion: Upon ICU admission, compared with matched 
healthy subjects, patients revealed low mean±SEM plasma ACTH concen-
trations (11.8±2.7 pg/ml vs. 41.0±7.2 pg/ml, P<0.0001) in the face of unal-
tered total plasma cortisol (12.2±1.1 µg/dl vs. 10.9±0.6 µg/dl, P=0.3) and 
elevated free plasma cortisol concentrations (1.5±0.2 µg/dl vs. 0.2±0.1 µg/
dl, P=0.04). Plasma ACTH concentrations remained low (P<0.001) until 
day 3 whereas plasma (free)cortisol concentrations steeply increased and 
remained high (P<0.001). No independent correlations with plasma ACTH 
were found for any of the tested drugs. In contrast, the total admission plasma 
cortisol concentration was independently and negatively associated with the 
cumulative opioid dose [a decrease of 0.31 (95% CI -0.50 to -0.13 µg/dl) in to-
tal plasma cortisol for every 10 mg morphine-equivalent given; P=0.001], the 
cumulative propofol dose [a decrease of 0.26 (95% CI -0.49 to -0.03) µg/dl in 
total plasma cortisol for every 100 mg of propofol given; P=0.02] and the use 
of etomidate [a decrease of 2.38 (95% CI -4.57 to -0.18) µg/dl in total plasma 
cortisol when given; P=0.03], and positively with the cumulative dobutamine 
dose [an increase of 0.68 (95% CI 0.29 to 1.06) µg/dl plasma cortisol for every 
4200 µg given (equal to 1 µg kg-1 min-1 for a 70 kg individual for one hour); 
P=0.0007].
Conclusion(s): Besides the known suppressive ef fect of etomidate, also opi-
oids and propofol may suppress and dobutamine increase plasma cortisol in 
a dose-dependent manner. The observed independent associations suggest 
drug ef fects not mediated centrally via ACTH, but rather peripherally by a di-
rect or indirect action on the adrenal cortex. 

11AP02-11
Comparison between hemoglobin level and lactate blood level 
as predictor of hemotransfusion trigger 

Nunci L., Ohri I., Grabocka E.
Mother Teresa Universit y Hospital, Dept of Anaesthesiology & Intensive Care, 
Tirana, Albania

Aim: To investigate the role of blood lactate level as an important indicator for 
indicating the starting of hemotransfusion. In this regard the lactate level was 
compared with hemoglobin levels. 
Therefore this study aimed to evaluate extent of considering the blood lactate 
level in decision-making for initiation of hemotransfusion and compare the 
improvement of the clinical outcomes with the results when hemoglobin is 
used as hemotransfusion trigger.
Study design: Prospective observational.
Methods: In this prospective observing study were enrolled 59 patients un-
dergoing hemotransfusion. Patients with APACHE score of above 24 were ex-
cluded from the study. Each patient at the time of admission was continuously 
monitored for vital parameters (i.e. systolic blood pressure, heart rate, etc) as 
well as for blood lactate levels and hemoglobin. 
Blood lactate and hemoglobin levels were measured also at 2 h af ter the first 
hemotransfusion and at 24h from the admission independently if the patient 
was hemotransfused again or not. 
The patients were first grouped in 2 groups according to the hemoglobin lev-
els having as threshold the Hb level of 8gr/dl and then re-grouped again ac-
cording to the blood lactate level having as threshold the blood lactate level 
of 2.4mol/L.

Results: When patients are grouped based on hemoglobin levels (<or ≥ 8gr/
dl) at the time of admission it was shown that there was no significant dif fer-
ence between the two groups for Hb levels at 2 h and 24 h af ter the initiation 
of the hemotransfusion. 
On the contrary, when patients are grouped based on blood lactate levels 
(<or ≥ 2,4 mmol/L) the significant dif ference between the two groups for 
blood lactate level values at the time of admission continued to remain signifi-
cant even at 2 h and 24 h af ter the initiation of the hemotransfusion. 
Conclusions: Patients with high blood lactate level at admission required 
more blood packs transfused and had a poorer morbidity and mortality 
compared with patients with lower blood lactate level value. A negative cor-
relation between Hb and blood lactate level at the time of admission was 
demonstrated. It was also shown that the progressive increase of Hb values 
was not associated with a progressive decrease of blood lactate levels. It was 
concluded that blood lactate level is a bet ter indicator of patients in need for 
hemotransfusion. 

11AP04-1
Use of intensive care resources by patients who have taken 
overdoses 

Thurairatnam R.1, Ahmed R.N.2

1Croydon Universit y Hospital, Dept of Anaesthesiology, Croydon, United 
Kingdom, 2Croydon Universit y Hospital, Dept of Anaesthesiology & Intensive 
Care, Croydon, United Kingdom

Background and Goal of Study: Critical care is required in the management 
of intentional overdose due to the potential for significant harm. Management 
is multi-faceted and preventing further overdose is complex [1, 2]. Our aim 
was to determine the use of intensive care (ICU) resources by patients who 
have taken overdoses.
Materials and methods: We conducted a retrospective analysis of admis-
sions to our ICU for overdose over three years (10/2012-09/2015), assessing 
incidence of admission, readmissions and discharge. A survey of anaesthetic 
trainees in London assessed frequency of overdose management, repeat pre-
sentations and known previous history of overdose. We also assessed avail-
ability of psychiatric review and discharge from ICU. 
Results and discussion: There were 85 admissions to ICU for overdose over 
three years (4.2% of all admissions). Substances included antidepressants, 
sedatives and alcohol (24, 19 and 7 patients respectively). In 24 patients the 
causative agent was unknown. Length of stay ranged from 1 to 51 days, with 
an average of 4 days. The total number of bed days was 342; 2.1% of total 
ICU bed days per year. 28% were discharged directly from ICU and 4% had 
readmissions to ICU.
Of the 74 trainees who responded 69 had managed overdoses; 17.6% did 
once a week and 33.8% once a month. 97% treated patients with a known 
history of overdose and 33% had treated the same patient on separate occa-
sions. 45% reported that psychiatric reviews occur on ICU and 24% reported 
that patients are discharged directly from ICU. The use of ICU resources for 
overdose is considerable. 
Conclusion: ICU resources used by patients who have taken overdoses are 
significant. Care pathways for many conditions requiring ICU are well estab-
lished, though not readily available for overdoses. With increasing numbers 
of overdoses [1] care pathways could improve ICU and psychiatric care, par-
ticularly if patients are discharged directly from ICU [2]. Further studies are 
required to assess whether this could improve outcomes and reduce readmis-
sion rates af ter intentional overdose. 
References: 
1. Frisher M, Baldacchino A, Crome I et al. Preventing Opioid Overdoses 
in Europe: A Critical Assessment of Known Risk Factors and Preventative 
Measures. EMCDDA, Lisbon: European Monitoring Centre for Drugs and 
Drug Addiction Technical paper; 2012
2. Gunnell D, Ho D, Murray V. Medical management of deliberate drug 
overdose: A neglected area for suicide prevention? Emerg Med J 2004; 21: 
35-38 
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11AP04-2
Are we properly utilising our resources: an outcome of pilot 
study in ITU over stay of single organ renal failure patients 

Abbas M., Ahmed R.N.
Croydon Universit y Hospital, Dept of Anaesthesiology & Intensive Care, 
London, United Kingdom

Background: Intensive care units (ITU) provide vital care and support to 
critically ill patients with severe and life-threatening illnesses and injuries. This 
care includes constant close monitoring and support from specialist equip-
ment including ventilator support to hemofiltration. Due to this intense treat-
ment the average cost of an ITU bed per day is about 1700£ per day. It is not 
uncommon to observe a relatively stable patient in ITU who can be transferred 
to non-ITU specialist care. One such example is single organ renal failure 
patients. The prevalence of ESRD in ICU patients ranges between 1.3% and 
7.3% and its presence is associated with a higher degree of morbidity and 
mortality in these patients. Once these patients are stable they can be trans-
ferred to renal unit for further care. In this pilot study we looked at the over stay 
of patient with ESRD in ITU and its financial implications of healthcare system. 
Methods: We performed a retrospective study from January 2013 to 
December 2014 to identify patients with ESRD with over stay in ITU. We identi-
fied causes of delay in their transfer and its impact on ITU services.
Results: We identified 35 patients with average of 4.5 days of over stay. The 
single most important cause was non-availability of beds in renal units. These 
patients were not able to more to non-renal units because of their requirement 
for hemodialysis. This over stay accounted for about £100k extra money per 
year. 
Discussion: Intensive therapy is backbone of medical care and management. 
A quick but safe turn over of the patients is key in providing ITU care to pa-
tients when required. Over stay of the patients in ITU set ting have not only 
a negative psychological impact on patients well being since they think that 
they are not improving but it also impacts significantly on the cost of care. In 
this current climate of global financial crisis it is very important to use our re-
sources carefully. We recommend that multidisciplinary care pathways should 
be established to facilitate transfer of stable patients out of ITU to lessen its 
burden. 

11AP04-4
Use of capnograghy in critical care units - a survey 

Ganesh Ritesh M., Adhikaram M., Pinnagoda K., Naik P.
Queen’s Hospital BHR NHS Trust, Dept of Anaesthesiology, Romford, United 
Kingdom

Background: The use of capnography is a standard for anaesthesia for pa-
tients undergoing endotracheal intubation or placement of a laryngeal mask 
and subsequently while airway devices remain in place. The fourth National 
Audit Project ‚Major complications of airway management’ (NAP4) was pub-
lished in March 2011 (5) and raised particular concerns about complications 
of airway management in ICU and the emergency department. At least one 
in four major airway complications reported to NAP4 was from the ICU or 
the emergency department .Common factors in both the ICU and emergency 
department included unrecognised oesophageal intubation or unrecognised 
displacement of tracheal tubes or tracheostomy tubes af ter patient move-
ment, intervention, or during transport.
Surveys of practice have suggested that capnography has not been univer-
sally used in critical care in the UK, 44% of intubations performed in UK ICUs 
were carried out without the use of capnography to confirm tube placement.
Following NAP4 report ,AAGBI has recommended that capnography should 
be used during critical care during intubation and mechanical ventilation.The 
Standards, Safety and Quality Commit tee of the Intensive Care Society (UK) 
developed guidelines for use of capnograph monitoring in intensive care units.
Methods: We conducted telephone survey with 20 Intensive care units in 
London area whether capnograph was routinely used during intubation ,in all 
invasive ventilated patients & patient transfers.
Results: 18 hospitals routinely use capnograph in all invasive ventilated pa-
tients. 2 hospitals use it only during intubation and transfer.
Conclusion(s): Capnograph is widely used in critical care units of NHS hos-
pitals located in London area. 
References: 
a) ht tp://www.aagbi.org/publications/guidelines/docs/ 
standardsofmonitoring07.pdf Recommendations for standards of monitoring 
during anaesthesia and recovery 4th edition. AAGBI 2007. 

b) 4th National Audit of the Royal College of Anaesthetists and the Dif ficult 
Airway Society: Major complications of airway management 2011 Ed Cook 
T, Woodall N, Frerk C ht tp://rcoa.ac.uk/index.asp?PageID=1089 (accessed 
24th May 2011)
c) Kannan, S. and M. Manji. Survey of use of end-tidal carbon dioxide 
for confirming tracheal tube placement in intensive care units in the UK. 
Anaesthesia 2003 58: 476-479 

11AP04-5
Do check lists improve ward rounds?: A survey of practice 
at a local intensive care unit 

Hodgson B.1, Pearson S.1, Sultanpori A.2, Saxena S.2

1Hull York Medical School, Medical School, Hull, United Kingdom, 
2Scunthorpe Hospital, Dept of Anaesthesiology, Scunthorpe, United Kingdom

Background and Goals: There are already several checklists used within the 
NHS- such as the WHO Surgical Safety checklist. Given the dynamic and 
stressful nature of acute care delivery in the Intensive Care Unit (ICU), it was 
hypothesised that using a standardised checklist may help improve the qual-
ity of Ward Rounds by ensuring essential items are not missed. 
The local ICU daily ward round is a multi-disciplinary event, taking place twice 
a day and when most management/medical decisions are made. It is led by 
the senior most Intensivist. The local ICU uses a Daily Assessment Form (AF), 
filed in the patient notes, which records the patient status and needs across 
12 clinical topics during the daily ward round. A Checklist (CL) was devised 
based upon one in use at a sister institution. The intention was to compare the 
information captured on the AF with the CL items. A further survey of staf f was 
planned to explore their impression of the CL.
Materials and methods: Data was collected from the ICU for a two week 
period. The AF information was compared to the CL. A section of the AF with 
an entry was considered ‘completed’. Directions about medication were as-
sumed to be the same as a review of the drug chart. A questionnaire was 
designed to investigate at titudes among Staf f members to the CL.
Results and discussion: Overall, 56 AFs were compared to the CL. Mean 
completion of AF was 88%. 
Topics common to both the DAF and the CL were covered 77% of the time.
5 topics on the CL were rarely covered- these are items not present on the AF. 
The staf f questionnaire said that 83% of staf f members were unsure about the 
need for all the items on the CL.
Conclusions: 12% of AF sections were incomplete, despite exhaustive ward 
rounds.
Only half the items on the CL were recorded as having been discussed on 
the AF.
There is clearly need to look at the writ ten records created af ter the ward 
rounds.
The Staf f Survey suggested that some of the CL items were discussed but 
not recorded. Some of the CL items would have been covered in the Nursing 
notes.
We suggest that the best way would be to incorporate the CL items into the AF 
as well as to move to collaborative notes on the ICU. 

11AP04-6
Audit of inadvertent hypothermia in peri-operative critical care 
patients 

Ganesh Ritesh M., Adhikaram M., Delacerda G.
Queen’s Hospital BHR NHS Trust, Dept of Anaesthesiology, Romford, United 
Kingdom

Background: Inadvertent hypothermia is not uncommon in the immediate 
postoperative period and it is associated with impairment and abnormalities 
in various organs and systems that can lead to increased patient mortality 
& morbidity and longer hospital stay.It is essential to recognise and imple-
ment ef fective nursing interventions to prevent inadvertent hypothermia. In 
the UK, the National Institute of Clinical Excellence (NICE) recently published 
guidelines defining hypothermia as a core temperature below 36ºC.We aimed 
to assess the incidence of inadvertent hypothermia amongst post surgical 
patients admit ted to our general & neurosurgical ICU patients and audit our 
compliance with published UK guidelines i.e hourly temperature monitoring 
and documented use of warming devises.
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Methods: We conducted a retrospective analysis on all post surgical patients 
admit ted to ICU in our trust over a period of one month. Temperature mea-
surements were recorded on admission to the ICU and throughout the dura-
tion of their admission. 
Results and discussion: 65 post surgical patients were admit ted to ICU over 
a period of month. Frequency of expected temperature readings-1560, fre-
quency of temperature recorded -512 (33%), hence the frequency of inadver-
tent hypothermia is high. 31(48%) of post surgical patients had temperature 
less below 36ºC and only 2 (6%) patients had documented use of warming 
devises.
Conclusion(s): Inadvertent perioperative hypothermia is common but pre-
ventable complication which is associated with poor outcomes for patients. 
Our audit showed that our ICU is not compliant with the NICE guidelines. We 
plan to re-audit af ter our departmental meeting and a period of staf f educa-
tion.
References: 
1. Karapillai D et al. Inadvertent hypothermia & mortality in post operative 
Intensive care patients. Anaesthesia 2009:64(9):968-972)
2. Wong A Masters J, Morgan G. Inadvertent hypothermia on a general 
intensive care unit- an audit of NICE guidelines in over 500 patients. Intensive 
care society state of art meeting 2010
3. NICE Clinical Guidelines 65, Perioperative hypothermia (Inadvertent)  
NICE. London 2008 

11AP04-8
Noise in the intensive care unit: fiction or fact? 

Claes E.1, Vanwing S.2, Stessel B.1, Van Assche A.1, Jamaer L.1, Dubois J.1

1Jessa, Dept of Anaesthesiology & Intensive Care, Hasselt, Belgium, 2Jessa, 
Dept of Intensive Care, Hasselt, Belgium

Background and Goal of Study: Noise exposure in the intensive care unit 
can have a negative impact on patients’ well-being as well as on optimal func-
tioning of both nursing and medical staf f. 
The WHO recommends average sound levels for hospital wards below 35 dBA 
with a maximum of 40 dBA at night time (1). 
Reported sound levels in Intensive Care Units are significantly higher with 
average sound levels always exceeding 45 dBA and for 50% of the time ex-
ceeding 52 dBA (2). 
Af ter several patient complaints and remarks from the nursing staf f as well as 
the medical staf f about noise, we wanted to assess a potential noise problem 
by measuring sound levels in one ward (12 beds) of our ICU.
Materials and methods: A sound level meter (Amptec 10EaZy RT) was placed 
bedside in a two-bed room as well as at the nursing station. Measurements 
were performed af ter a two week adjustment period to avoid a Hawthorne 
ef fect. 
Sound levels were continuously recorded for 24 hrs at each location.
Results and discussion: Bedside, average sound levels were 52.8 dBA dur-
ing the night and 54.6 dBA during the day. Fourteen sound peaks above 80 
dBA were recorded with the highest peak at 101.1 dBA.
At the nursing station, average soundlevels of 52.6 dBA at night time and 53.9 
dBA at day time were recorded. Here, we noticed 11 peaks above 80 dBA with 
a maximum sound peak of 90.6 dBA.
Those measurements are significantly above the WHO recommendations of 
35 dBALAeq and 40 dBALAmax, but comparable with other ICU recordings. 
Conclusion(s): The sound levels in our ICU clearly exceeded the WHO rec-
ommendations but are comparable with sound levels in other ICU’s (1-2). 
Those elevated sound levels as well as frequent sound level peaks can be re-
sponsible for the subjective feeling of noise pollution experienced by patients, 
nurses and doctors. 
In our department, measures should be taken to reduce the average sound 
level on one hand and the incidence and altitude of sound level peaks on the 
other hand.
References: 
1. Berglund B, Lindvall T, Schwela DH: Guidelines for Community Noise 
Geneva: World Health Organization; 1999 [ht tp://whqlibdoc.who.int/hq/1999/
a68672.pdf]. 
2. Darbyshire and Young Critical Care 2013, 17:R187

11AP04-9
Post educational audit on nurses’ awareness and ability to 
diagnose delirium in a cardiothoracic intensive care unit - 
a service improvement project 

Sikhamoni S., Crerar-Gilbert A.
St George’s Universit y Hospitals NHS Foundation Trust, Dept of Intensive 
Care, Tooting, United Kingdom

Background and Goal: An audit in an 18 bedded Cardiothoracic Intensive 
Care Unit (CTICU) in July 2014 showed that there was significant lack of knowl-
edge amongst the nurses on delirium and it’s screening tool1 . Subsequently 
educational intervention aimed at improving nurses’ awareness of delirium 
and knowledge of Confusion Assessment Method for ICU (CAM-ICU) took 
place. The re-audit aimed to:
•  Assess nurses’ awareness of delirium and CAM-ICU subsequent to 

educational intervention.
•  Seek further information on factors preventing nurses from using  

CAM-ICU in daily routines.
•  Determine the feasibility of implementing CAM-ICU in CTICU. 

Materials and methods: Education consisted of multiple bedside 1:1 teach-
ing via demonstration, observation, active listening, mandatory sessions, 
mock CAM-ICU and brainstorming interactions. A prospective, non-probabil-
ity, convenience sample of nurses in CTICU was used. Similar questionnaire 
for both pre and post educational audit was applied. Data was collected elec-
tronically in April 2015, exported to excel and analysed. Statistical analysis 
was performed using independent sample T-test. 
Results and discussion: 79 out of 100 nurses answered the questionnaire. 
Re-audit showed that the nurses who named CAM-ICU correctly increased 
from 31% (n=26) to 80% (n=63) and confidence in using the tool increased 
from 14% (n=10) to 82% (n=54). The awareness of the nurses on delirium 
showed significant improvement in the post educational survey (p<0.0118). 
Although 62% (n=49) of the nurses agreed that CAM-ICU could be performed 
in intubated patients, 71% considered it as the main barrier. Other main barri-
ers were: 35% responders thought that they would not be able make a dif fer-
ence to delirium due to lack of equipment to orientate the patients and 33% 
stated lack of support from doctors. 
Conclusions: Educational intervention was successful in increasing nurses’ 
awareness and ability to diagnose delirium on CTICU. Further educational 
emphasis will be placed on diagnosing delirium in intubated patients. Main 
barriers such as lack of support from doctors are being currently addressed 
in a separate audit. Targeting areas of dif ficulties may make implementation of 
CAM-ICU in daily practice feasible. 
Reference: 
1. Sikhamoni S, Crerar-Gilbert A. ‚Awareness and knowledge on how to 
diagnose delirium amongst the nursing staf f in CTICU within a London 
teaching hospital’. European Journal of Anaesthesiology, e-supplement, 
2015; 32 (53). 

11AP04-10
Medical staff awareness and knowledge of diagnosing delirium 
in ICU 

Sarridou D., Qureshi J.S., Crerar-Gilbert A.
St George’s Universit y Hospitals NHS Foundation Trust, Dept of Intensive 
Care, London, United Kingdom

Background and Goal of Study: A previous audit on our Cardiothoracic 
Intensive Care Unit (CTICU) showed a deficiency in nursing staf f knowledge 
on diagnosing delirium. Doctors are an important part of the multidisciplinary 
team and are expected to support nursing staf f in their task of delirium di-
agnosis. It is assumed that a doctors’ knowledge is superior to the average 
knowledge of nursing colleagues. This audit seeks to determine whether doc-
tors appreciated the prevalence of delirium and were able to diagnose it. 
Materials and methods: In March 2015 an anonymous questionnaire was 
designed and distributed to all medical staf f on the unit, regardless of senior-
ity. Ten personalised questions assessed level of training, role and years of 
experience. Other questions were related to type of delirium, its incidence 
and a specific focus placed on the responders’ ability to use the confusion 
assessment method in intensive care unit (CAM-ICU). Ethics commit tee ap-
proval was not required.
Results and discussion: A total of 21 respondents replied to the question-
naire; 4 were consultants and 17 were junior doctors. The CTICU unit employs 
26 doctors including 10 consultants and 16 juniors. 
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52% of respondents stated incidence of delirium on CTICU to be 20-30% with 
39% stating it was less than 20%. The actual incidence on CTICU is 24%. 
62% recognised that hyperactive delirium was more common than hypoac-
tive. The reported incidence on CTICU is 69% for hyperactive delirium and 
31% for hypoactive. However, majority of doctors underestimated incidence 
of hyperactive delirium. 52% of doctors said incidence was 10% or less, 19% 
thought it was between 10-20% and 29% felt it was 20% or greater. In regards 
to incidence of hypoactive delirium 65% said it was upto 10% and 35% specu-
lated it was 10% or greater. 
When asked if they would benefit from formal delirium diagnosis training 62% 
said yes and 29% were not sure. 36% rarely or never performed the CAM-ICU 
assessment. Furthermore, 53% were familiar with the tool but not confident 
in using it. 
Conclusion: Our study demonstrated that whilst medical staf f are aware of 
delirium within a CTICU set ting, there is a marked variation in its perceived 
incidence and insuf ficient appreciation of incidence of hypoactive form of 
delirium. This may be linked with doctors’ lack of knowledge on how to use 
CAM-ICU, poor motivation and uncertainty on whether they would benefit 
from training on how to diagnose delirium. 

11AP04-11
Obstructive sleep apnea in the intensive care unit - prevalence 
studied prospectively by diagnosis, the STOP-BANG 
questionnaire and oxygen desaturation index 

Jonsson Fagerlund M.1, Carlson A.2, Franklin K.A.3

1Karolinska Universit y Hospital, Huddinge Hospital and Karolinska Institutet, 
Dept of Anaesthesiology & Intensive Care, Stockholm, Sweden, 2Karolinska 
Universit y Hospital, Solna, Dept of Anaesthesiology & Intensive Care, 
Stockholm, Sweden, 3Umeå Universit y, Dept of Surgery, Umeå, Sweden

Background and Goal of Study: The prevalence of obstructive sleep apnea 
(OSA) in the intensive care unit has not been investigated in a prospective 
study. OSA has been identified as an important co-morbidity in the periopera-
tive period, leading to adverse outcomes postoperatively (1). The prevalence 
of OSA is 9-24% in the general population and a large part of OSA patients are 
undiagnosed. Thus, it is likely that there are a significant number of patients 
with OSA in the intensive care unit (ICU)
The overall aim was to explore the prevalence of OSA and patients at high risk 
for OSA in the ICU by using the STOP-BANG screening questionnaire and 
oxygen desaturation index post ICU. 
Materials and methods: Af ter IRB approval and writ ten consent by the pa-
tient or a relative, adult patients were recruited upon discharge from the inten-
sive care unit . OSA-diagnosis, the STOP-BANG screening questionnaire and 
oxygen desaturation index derived from nocturnal pulse oximetry were used 
to approximate the prevalence of OSA among intensive care patients. 
Results and discussion: 38 patients were included. The prevalence of OSA 
was 13.2%, and 76.3% of the patients had a high risk of OSA according to 
STOP-BANG. ODI was lower among patients negative at STOP-BANG com-
pared to patients who were positive at STOP-BANG. The number of samples 
were lower than expected because many patients regarded the pulse oxim-
eter as an inconvenience or too invasive. 
Conclusion(s): The prevalence of OSA in the intensive care unit is equal to 
the prevalence in the general population, but screening with the STOP-BANG 
questionnaire reveals a large discrepancy between diagnosed patients and 
patients at risk of OSA. A positive result on STOP-BANG therefore merits fur-
ther investigation.
Reference: 
1. Memtsoudis SG, Besculides MC, Mazumdar M. A rude awakening--the 
perioperative sleep apnea epidemic. N Engl J Med. 2013;368(25):2352-3. 

11AP04-12
The impact of delirium on clinical outcomes in multi-center 
Thai surgical intensive care units: a prospective cohort study 

Pipanmekaporn T.1, Chit tawatanarat K.2, Chaiwat O.3, Thawitsri T.4, 
Kongsayreepong S.3, Thai -SICU Study Group
1Facult y of Medicine, Chiang Mai Universit y, Dept of Anaesthesiology, Muang 
Chiang Mai, Thailand, 2Facult y of Medicine, Chiang Mai Universit y, Dept 
of Surgery, Muang Chiang Mai, Thailand, 3Facult y of Medicine, Mahidol 
Universit y, Dept of Anaesthesiology, Bangkok, Thailand, 4Facult y of Medicine, 
King Chulalongkorn Memorial Hospital, Dept of Anaesthesiology, Bangkok, 
Thailand

Background and Goal of Study: Delirium in intensive care units (ICU) in-
creases risk in prolonged mechanical ventilation, hospitalization, and mortal-
ity rate.1 The purpose of this study is to determine if delirium in the surgical 
intensive care units (SICU) is an independent predictor of clinical outcomes 
during hospitalization.
Materials and methods: A multi-center, prospective cohort study was con-
ducted between April 2011 and January 2012. All patients who were admit ted 
to nine university- based SICU were enrolled. The clinical outcomes of study 
included duration of mechanical ventilation, length of hospital stay, and 28 day 
mortality. Cox proportional hazard regression model was used to assess the 
ef fects of delirium on ICU and 28 day mortality. 
Results and discussion: A total of 4,450 patients were included. One hun-
dred and six ty two patients were diagnosed delirium (3.6%, 162 of 4,450). 
Patients who died in the hospital were significantly older (64.3±17.1 years 
versus 61.6±17.2 years, p <0.001), had higher percentage of male gender 
(64.2% versus 57.7%, p = 0.003), higher Acute Physiology and Chronic Health 
Evaluation II score (APACHE II) (19 (13-26) versus 10 (6-14), p<0.001), and 
higher incidence of delirium (7.8% versus 3.0%, p<0.001) compared to sur-
vivors. These patients also had significant longer ICU stay (4 (2-10) versus 2 
(1-3), p<0.001), and longer ventilator day (4 (2-10) versus 2 (1-4), p<0.001). 
Af ter adjusting for age, gender, and APACHE II score, delirious patients with 
and without mechanical ventilation had a 38% and 97% greater risk of 28 day 
mortality (adjusted HR = 2.38, 95% CI: 1.36-4.18, p = 0.002 versus adjusted 
HR = 1.97, 95% CI: 1.19-3.26, P = 0.008), respectively. The present study 
found that delirium was an independent predictor of hospital mortality, cor-
responded to previous studies.1,2

Conclusion(s): Delirium in ICU was a major predictor of hospital mortality 
af ter adjusted for relevant covariates in both patients with and without me-
chanical ventilation.
References: 
1. Ely EW, Shintani A, Truman B, et al. Delirium as a predictor of mortality 
in mechanically ventilated patients in the intensive care unit. JAMA. 2004; 
14:1753-62.
2. Lin SM, Liu CY, Wang CH, et al. The impact of delirium on survival of 
mechanically ventilated patients. Crit Care Med. 2004; 32: 2254-9.
Acknowledgements: This study was supported through funding by the Royal 
College of Anesthesiology of Thailand, National Research Council of Thailand. 

11AP04-13
Assessment of agreement and clinical interchangeability 
between the TEG5000® and TEG®6s thromboelastography 
haemostasis analysers: a prospective validation study 

Lloyd-Donald P.1, Zia F.2, Hart G.1, Bellomo R.1, Churilov L.3, Weinberg L.2 
1Austin Hospital, Dept of Intensive Care, Heidelberg, Australia, 2Austin 
Hospital, Dept of Anaesthesiology, Heidelberg, Australia, 3The Florey Institute, 
Institute of Neuroscience & Mental Health, Heidelberg, Australia

Background and Goal of Study: TEG®6s and TEG®5000 (Haemonetics Corp, 
USA) are commercial haemostasis analysers that measure viscoelasticity 
properties of whole blood. Both use dif ferent mechanisms to assess identical 
coagulation variables. 
The aim of this study was to assess agreement and clinical interchangeability 
between the TEG® 6s and TEG®5000 analysers. 
Materials and methods: Af ter Ethics Commit tee approval, we systemati-
cally collected 3.5mL whole blood in citrated tubes from 25 adult patients in 
a tertiary level intensive care unit (ICU). A trained operator, proficient in the 
use of both the TEG® 6s and TEG® 5000 systems performed all the measure-
ments. Interdevice agreement between the TEG®6s and TEG® 5000 analysers 
was measured using Lin’s condordance coef ficient, and further validated this 
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using intraclass correlation coef ficients and reduced major axis regression, 
which allowed separation of the observed bias into fixed and proportional 
components. 
Results and discussion: Sixteen (64%) patients were male; the mean (SD) 
age was 61 (17) years. Admission ICU diagnosis: post-cardiac surgery (24%), 
decompensated liver disease (16%), post-liver transplantation (16%), post-
general surgery (8%), neurological injury (16%), other critical illness (12%). 
We found that the TEG®6s and TEG® 5000 systems were broadly inter-
changeable. There was slight agreement, with a proportional bias of LY30% 
between the analysers. All other TEG variables demonstrated almost perfect 
or substantial agreement, with minimal fixed bias or proportional bias, with 
the exception of MA, which demonstrated a fixed, non-proportional bias. 
Between the TEG® 6s and TEG®5000 plat forms, Lin’s concordance correla-
tion coef ficients (95%CI, slope, intercept) were R-time: 0.86 (0.76-0.96, 0.85, 
0.41); K-time: 0.79 (0.65-0.94, 1.21, -0.87); Alpha Angle: 0.70 (0.49-0.90, 0.84, 
10.74.10); Maximum Amplitude (MA): 0.90 (0.84-0.97, 0.97, -3.5); LY30%: 0.32 
(0.12-0.52, 0.36, -0.03). 
Conclusions: In adult patients in the intensive care and post-operative en-
vironments, across a variety of pathophysiological states, there was almost 
perfect agreement in the R-time and MA, substantial agreement in K-time 
and Alpha Angle, and slight agreement in LY30% between the TEG® 6s and 
TEG®5000 analysers. With the exception of LY30%, the TEG®6s and TEG® 

5000 plat forms were clinically interchangeable. This has important implica-
tions for use in clinical practice and in multi-site research programs. 

11AP04-14
Guiding intravenous fluid therapy in a cardiothoracic intensive 
care unit: a prospective audit 

Samad S., Murali M., Aron J.
St Georges Hôpital London, Dept of Anaesthesiology & Intensive Care, 
London, United Kingdom

Background and Goal of Study: Cardiac output (CO) monitoring has be-
come the standard of care in intensive care units (ICU) as the technology 
has become less invasive and less user dependent. Validated protocols exist 
using dynamic measures of preload to optimise the dose of intravenous fluid 
(IVF). Other predictors of fluid responsiveness such as urine output, blood 
pressure and central venous pressure are poor discriminators. An audit was 
conducted to identify the frequency of CO monitoring and rationale for the 
administration of IVF.
Methods: A prospective audit was undertaken over a two-week period includ-
ing all elective and emergency cardio-thoracic surgical patients. The data was 
collected using a pro-forma and analysed using Microsof t excel and unpaired 
t-test.
Results and discussion: A total of 30 patients met inclusion criteria. The mean 
age was 67.4 years and the mean APACHE II score was 22.97. All patients had 
CO monitoring via LiDCOTM or a pulmonary artery catheter. Indications for IVF 
administration included hypotension (38.8%), low urine output (22.4%), CO 
monitoring response (20.4%), raised lactate (16.3%) and high drain output 
(2%). A mean of 1347 ml of IVF per patient was administered without appropri-
ate CO monitoring or response in 24 hours. 79.6% of patients had fluid admin-
istered using static measures of preload. There was no significant dif ference 
in overall fluid balance, ventilator hours, vasoactive therapy duration or length 
of ICU admission, when comparing patients who had the majority (>75%) of 
IVF guided by CO monitoring and those who had less-guided therapy (<75%). 
However patients who had the majority (>75%) of IVF guided by CO monitor-
ing had a lower percentage of Clavien-Dindo grade 2 or above post-operative 
complications in comparison to those had <75% CO monitoring guided IVF.
Conclusion(s): Poor physiological discriminators of fluid responsiveness 
were frequently used to guide IVF administration, even though CO monitoring 
was performed in all. A significant amount of IVF was administered without 
CO monitoring in the first 24 hours of admission.CO monitoring and adher-
ence to validated protocols have been demonstrated to improve important 
patient outcomes, if used correctly. The reasons for inappropriate use may 
be multifactorial and may include uncertainty regarding the interpretation of 
dynamic indices of preload. A multi-disciplinary training session and CO guid-
ance cards are planned to improve performance. 

11AP05-2
Lactate/pyruvate ratio (LPR) and mitochondrial dysfunction 
(MTdys): a physiopathology study of metabolic penumbra in 
spontaneous intracerebral hemorrhage (SICH) 

Gandolfi L., Rasulo F.A., Matteotti I., Albani F., Bertuet ti R., Latronico N.
Spedali Civili di Brescia, Dept of Anaesthesiology & Intensive Care, Brescia, 
Italy

Background and Goal of Study: The physiopathology of the edema sur-
rounding SICH is poorly understood. The scientific debate has been focused 
on the possibility that the origin of this secondary cerebral injury can be re-
lated to either an ischemic or metabolic penumbra. 
The aim of our study was to investigate the changes in cerebral metabolism 
of the peri-hematomal tissue through use of microdyalisis, focusing on LPR 
values to verify if they are linked to ischemia or MTdys. Altered LPR values 
with low pyruvate concentration is typical of ischemic damage. On the con-
trary MTdys is characterized by an high LPR values, but normal pyruvate. 
Distinguish if one of the two physiopathology mechanisms predominates, 
can be useful to understand the prime target therapy in secondary cerebral 
injury.
Materials and methods: 9 patients with a GCS <8, brain CT diagnosis of 
SICH were enrolled. Microdyalisis probes were placed as close as possible to 
the perihemorragic area to measure extracellular cerebral metabolites hour-
ly (glucose, glutamate, lactate, pyruvate from which the LPR was derived). 
Values are expressed in percentage of samples with measurements falling 
outside of the normal range. A logistic model has been used to verify the rela-
tion between microdalysis measurements.
Results and discussion: Of the 9 patients enrolled, LPR was altered in 48.1% 
of the total 237 samples analyzed. Of the altered samples, LPR correlated with 
a low value of pyruvate only in 14.9% samples, indicating an ischemic pattern. 
The other 85.1% samples with an altered LPR were characterized by a normal 
pyruvate, consequently indicating the presence of MTdys. We can underline 
a dif ferent importance between MTdys and ischemia. It may be possible that 
the main alteration is not correlated to the low concentration of oxygen and 
substrates, as instead is the case during ischemia. The finding of a high LPR 
alteration in the presence of a normal pyruvate concentration could be cor-
related to an inability of peri-hematomal cell mitochondria to utilize oxygen 
and metabolic substrates.
Conclusions: In literature, as also in this study, the idea that the SICH is sur-
rounded by a “metabolic penumbra”, rather than an “ischemic penumbra”, 
has become more accredited. The impairment in MTdys implies that a meta-
bolic alteration is occurring in this tissue, thus it could be useful to understand 
what are the main mechanisms behind this metabolic dysfunction to focus on 
future and innovative target based therapy. 

11AP05-3
The effect of nimodipine and magnesium sulfate in the 
treatment and prevention of cerebral vasospasm in 
subarachnoid hemorrhage caused by rupture of a cerebral 
aneurysm 

Sijerčić Avdagić S., Dedić L.
Universit y Clinical Center Tuzla, Dept of Anaesthesiology & Intensive Care, 
Tuzla, Bosnia and Herzegovina

Background and Goal of Study: Vasospasm is the leading cause of dis-
ability and death from ruptured cerebral aneurysm. To determine the ef fect 
of nimodipine and magnesium sulphate in the treatment and prevention of 
cerebral vasospasm in subarachnoid hemorrhage caused by the rupture of 
a cerebral aneurysm.
Materials and methods: Two groups of patients were formed. Group I: pa-
tients to whome, in addition to the standard initial treatment and “3H therapy”, 
nimodipine was administered at a dose of 15-30 mg/kg bw/h (3-10 ml) for the 
duration of the initial treatment. Group II: patients to whome, in addition to the 
standard initial treatment and “3H therapy” were administered with MgSO4 at 
a dose of 12 grams in 500 ml of 0.9% NaCl/24 h during the initial treatment.
Results and discussion: The progression of WFNS value (worsening of 
clinical condition) occurred in 30% of patients by observing both groups. 
There were no significant dif ferences in progression of WFNS value during 
the initial treatment according to the groups (p=0.529). The worsening state 
of consciousness occurred in 32% of patients, measured by the GCS scale 
between the first and the tenth day, but there were no significant dif ferences 
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between groups (p=0.804). Regression analysis was applies, which included 
all potential predictors of outcome in the model. None of the parameters is not 
identified as a good predictor of the outcomes: WFNS (95% CI 0.52 to 6.95, 
OR=1.9, p=0.365), nimodipine therapy or magnesium sulfate (95% CI 0.29 to 
8,79, OR=1.6, p=0.597). The research has confirmed the safety and feasibil-
ity of continuous infusion of high doses of intravenous MgSO4 in patients with 
SAH aneurysmal origin.
Conclusion(s): The outcome of the treatment 30 days af ter the occurrence 
of SAH, analyzed with the WFNS and GOS values, is not dependent on the 
method of prevention and treatment of vasospasm. Overall, calcium channel 
block reduce the risk of adverse outcomes. 
References: 
Wong GK, Boet R. An intravenous magnesium sulphate for aneurysmal 
subarachnoid hemorrhage updated systemic review and meta analysis. Crit 
Care 2011:15(1). Schmid-Elsaesser R, Kunz M. Intravenous magnesium 
versus nimodipine in the treatment of patients with aneurysmal subarachnoid 
hemorrhage: a randomized study. Neurosurgery 2006:58:1054-1065.
Yarad EA, Hammond NE. Intravenous magnesium therapy in adult patients 
with an aneurysmal subarachnoid haemorrhage: a systematic review and 
meta-analysis. Aust Crit Care; 2013:26(3):105-17. 

11AP05-4
Mortality of critically ill patients with non-traumatic intracranial 
hemorrhage: role of interhospital transfer, septic shock and 
timely surgical intervention 

Papadimitriou-Olivgeris M.1, Zotou A.2, Koutsileou K.2, Aretha A.2, 
Marangos M.1, Fligou F.2

1Universit y Hospital of Patras, Division of Infectious Diseases, Patras, Greece, 
2Universit y Hospital of Patras, Dept of Anaesthesiology & Intensive Care, 
Patras, Greece

Background and Goal of Study: Intracranial hemorrhage (intraparencymal 
or subarachnoid) is an important cause of morbidity and mortality. The aim of 
the study is to determine predictors of mortality among patients with sponta-
neous intracranial hemorrhage hospitalized in an Intensive Care Unit.
Materials and methods: All patients with intracranial hemorrhage admit ted in 
the Intensive Care Unit of the University Hospital of Patras, Greece during a 
five-year period (January 2010 to December 2014) were included. Data were 
prospectively reported and collected from the Intensive Care Unit computer-
ized database. 
Results and discussion: Of the 126 patients included, 72 (57%) suf fered 
from subarachnoid hemorrhage, whereas the remaining 54 (43%) from intra-
parencymal hemorrhage. Overall mortality was 44% (56 patients). Twenty-one 
patients (17%) were characterized as having irreversible brain damage and 
did not receive any surgical treatment. Mortality was significantly associated 
with were severe sepsis or septic shock (P 0.003; OR 16.6; 95% CI 2.6-106.0), 
GCS ≤7 af ter removal of sedation (P <0.001; OR 83.9; 95% CI 12.5-563.0), 
and transfer from a hospital with distance >200km or on island (P 0.015; OR 
14.0; 95% CI 1.7-116.9) while surgical intervention before ICU admission was 
identified as a predictor of a good prognosis (P 0.011; OR 0.22; 95% CI 0.12-
0.70). Since transfer of patients was associated with increased mortality, an 
analysis of factors that dif fer among transferred patients (n=68) and those 
that directly admit ted (n=58) to our ICU was performed. Multivariate analysis 
revealed that GCS ≤7 upon intubation was associated with transfer of patients 
(P 0.002; OR 3.2; 95% CI 1.5-6.6). Figure depicts a Kaplan-Meier curve of 
survival probability according to direct admission or transfer from another 
hospital. 

[Figure:Kaplan-Meier curve of survival]

Conclusion(s): Transferred patients had lower survival rates. Severe sepsis 
constitutes as an important complication among Greek critically ill patients 
with intracranial hemorrhage associated with reduced survival. 

11AP05-5
Functional isotope imaging evaluation of terutroban efficiency 
in a pro-inflammatory rat model of subarachnoid haemorrhage 
(SAH) 

David T.1, Triglia T.1, Guarrigue P.2, Lagier D.1, Martin J.-C.3, Velly L.1

1APHM, CHU Timone, Dept of Anaesthesiology & Intensive Care, Marseille, 
France, 2Aix Marseille Universit y, Vascular Research Center of Marseille 
INSERM UMR-S 1076, CERIMED, Marseille, France, 3CHU Timone Aix 
Marseille Universit y, Laboratoire NORT INSERM U 1062 INRA U 1260, 
Marseille, France

Background and Goal of Study: Delayed cerebral ischaemia (DCI) is the first 
cause of morbidity af ter subarachnoid haemorrhage (SAH). F2-isoprostanes 
and eicosanoids were found in the cerebrospinal fluid (CSF) of patients with 
DCI. These potent vasoconstrictors induce platelet aggregation and mediate 
inflammation by a thromboxane-prostaglandine (TP) receptor binding. The 
aim of our study was first to estimate the occurrence of DCI in a pro-inflam-
matory state using an high-omega 6 polyunsaturated fat ty acid (w6) diet and 
secondly to evaluate the ef ficiency of terutroban (TER) a TP receptor inhibitor. 
Materials and methods: Ninety wistar rats (400g) were randomly assigned to 
one of 5 groups: a double 250µL intracisternal injection of autologous arterial 
blood (SAH groups) or artificial CSF (CSF group) was performed. To induce 
a proinflammatory state animals were fat with w6 during 6 weeks before SAH 
procedure (SAH_w6/SAH_w6+TER). TER was administered (30mg/kg/day) 
during 5 days following SAH (SAH+TER/SAH_w6+TER groups). Evaluation of 
uptakes of 3 [99mTc]-radiolabeled agents was achieved using microSPECT/
CT imaging: HMPAO at D5 for cerebral perfusion quantification; DTPA at D3 
for blood brain barrier (BBB) integrity study; and AnnexinV at D4 for apoptotic 
activity study. ANOVA followed by Student’s t test. 
Results and discussion: HMPAO uptake analysis showed a significant 
decrease in the SAH group (figure). DTPA and AnnexinV uptake were 
also significantly increased in the SAH group compare to the CSF group. 
Proinflammatory state before SAH dramatically decreased HMPAO uptake 
(figure); increased DTPA (0.37±0.04 vs. 0.43±0.01 Mbeq/mm3; P<0.05) and 
AnnexinV (0.39±0.03 vs. 0.48±0.03 Mbeq/mm3; P<0.05). TER significantly 
counteracted the decrease in HMPAO uptake (figure) and the increase in 
DTPA uptake (P<0.05) and in AnnexinV uptake (P<0.001) induced by SAH. 
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[99mTc-HMPAO uptake at D5 expressed in % of D0]

Conclusion: For the first time, a pro-inflammatory SAH rat model of DCI has 
been described. microSPECT study shows that a proinflammatory diet dra-
matically increases apoptosis and DCI. TER improved hypoperfusion, BBB 
disruption and apoptosis. TP receptor antagonists could be promising treat-
ments af ter SAH. 

11AP05-6
Relation between metabolic and hemodynamic 
derangements in patients with spontaneous intracerebral 
hemorrhage: the use of cerebral microdialysis and 
cerebrovascular autoregulation 

Matteotti I., Rasulo F., Gandolfi L., Albani F., Bertuet ti R., Latronico N.
Spedali Civili, Dept of Anaesthesiology & Intensive Care, Brescia, Italy

Background and Goal of Study: Literature regarding brain metabolism and 
cerebrovascular autoregulation (CVA) status in the peri-hemorrhagic region of 
spontaneous intracerebral hermorrhages (SICH) is contrasting. We assessed 
metabolic and autoregulation parameter changes in this area in order to inves-
tigate the association between hemodynamic and biochemical impairment 
and their correlation with outcome. 
Materials and methods: We enrolled patients with SICH, a GCS<8 , who 
required invasive intracranial pressure (ICP) monitoring. Mean arterial pres-
sure (MAP), ICP and cerebral perfusion pressure (CPP) were continuously 
recorded. The Pressure Reactivity index (PRx) was calculated online as the 
moving correlation coef ficient between MAP and ICP and was used to derive 
CVA. Optimal CPP (CPPopt) was defined as the CPP where PRx reaches its 
lowest value when plot ted against CPP.
A microdialysis probe was placed in the peri-hemorrhagic area in order to 
measure the glucose, lactate, pyruvate, glutamate, glycerol concentrations 
and to calculate lactate/pyruvate ratio (LPR). Outcome was assessed at 3 
months using the modified Rankin Scale (mRS).
Correlations between metabolic and hemodynamic alterations, outcome, per-
centage of time during which CPP was within CPPopt range were investigated 
with a multivariable statistical analysis model. 
Results and discussion: A total of 9 patients with SICH were included. 
Values indicative of disturbed autoregulation, characterized by a PRx value 
>0.2, were associated with worse metabolic parameters: higher gluta-
mate (P=0,0034) and LPR levels (P=0,0015), lower glucose concentration 
(P=0,0118). Low brain glucose was associated with an unfavorable outcome 
(P=0,0211). There was a significant correlation between increased concen-
trations of glutamate, PRx and outcome (P=0,0115). Real-time identification 
of CPPopt is possible in ICH patients, however, the correlation between meta-
bolic pat tern and the percentage of time CPP remained within the CPPopt 
range was not statistically significant. 
Conclusions: Multimodality monitoring in the peri-hemorrhagic penumbra is 
feasible in ICH patients. Glutamate and glucose levels and LPR significantly 
correlated with CVA dysfunction, furthermore, glutamate and glucose corre-

lated with outcome. Although assessment of CPPopt through use of PRx was 
possible in SICH, no significant correlation between the metabolic pat tern 
and time patients remained within CPPopt range to outcome was present. 

11AP05-7
Prognostic value of intracranial pressure dynamics in 
condition of intermittent high-volume haemofiltration in 
patients with severe sepsis 

Zabolotskikh I., Musaeva T., Berdnikov A.
Kuban State Medical Universit y, Dept of Anaesthesiology & Intensive Care, 
Krasnodar, Russian Federation

Background and Goal of Study: Renal replacement therapy technique itself 
can have a direct impact on dynamic increase of intracranial pressure. That is 
why the goal of the study is to determine the prognostic value of ICP dynamics 
in conditions of intermit tent high- volume hemofiltration (HVHF).
Materials and methods: The retrospective study in 134 patients with severe 
sepsis and normal ICP before HVHF was performed. Based on the dynamics 
ICP patients were divided into two groups: 1 (n = 81) - with no changes in ICP; 
2 (n = 53) - with further increase of ICP. ICP was determined by measuring the 
pressure in the central retinal vein. 
Results and discussion: The level of lactate was raised in both groups before 
HVHF. But the 2 group lactate levels have not returned to normal values (2,1 
(1,8-2,4) before and 1,9 (1,6-1,9)mmol/l af ter HVHF), and there was also a 
dramatically decrease in the oxygenation index: ΔpO2 / FiO2- 171,2 despite 
an increase in the fraction of inspired oxygen (ΔFiO2 = 5%) in this group. 
Using ROC-analysis, we assessed the relationship of the score of GCS before 
the HVHF with the risk of intracranial hypertension af ter HVHF: the measured 
initial GCS score showed a very good sensitivity and specificity (AUROC = 
0,91), with the “cut-of f point” for registration values   GCS <10 points. The 
mechanism of the growth of intracranial pressure in patients of this group can 
be at tributed primarily to disturbances of microcirculation, which, on the one 
hand, shows an increase of arteriovenous pCO2 dif ference of more than 8,4 
(6,7-9,2) mm Hg af ter the procedure, as well as depression of consciousness, 
as a manifestation of septic encephalopathy, in which circulatory disorders in 
the brain and changing the permeability of the blood-brain barrier occurs and 
may lead to disruption of water transport and the formation of cerebral edema.
Conclusion(s): Our study demonstrated the benefits of ICP monitoring in 
patients with indications for renal replacement therapy. Ef ficiency of HVHF 
was determined by the absence of further increasing intracranial pressure. 
Patients with recorded values   of <10 points on the GCS are at high risk of 
intracranial hypertension af ter the procedure HVHF. 
Reference: 
Musaeva T.S., Zabolotskikh I.B., Berdnikov A.P. Intermit tent high-volume 
hemofiltration in patients with severe sepsis and intracranial hypertension/ 
EJA. 2014. T. 31. № S52. C. 206.

11AP05-8
Effect of hypertonic saline on survival in an experimental 
embolic model of massive cerebral infarction with severe 
brain swelling 

Wang Y.1, Toung T.2, Koehler R.C.2, Huang C.-H.1

1National Taiwan Universit y Hospital, Dept of Anaesthesiology, Taipei, Taiwan, 
Republic of China, 2Johns Hopkins Hospital, Dept of Anaesthesiology, 
Baltimore, United States

Introduction: Brain swelling is the most feared complication of malignant 
stroke with massive brain infarction. The high mortality of such complications 
is directly related to intracranial herniation due to swelling. Hypertonic saline 
has been favorably used as a hyperosmolar agent for the past decades in 
various intracranial pathological conditions. In this study, we evaluated hy-
pertonic saline in the treatment of such conditions in rat model of malignant 
stroke. Our primary end point was 24-hr mortality, and our secondary end 
point was brain water content. 
Methods: A total of 45 adult male rats were studied with a catheter implanted 
in the internal carotid artery. Af ter discontinuation of isoflurane anesthesia, a 
clot was injected into the internal carotid artery with the rats conscious and 
freely moving in their home cage. The rats were divided into three groups to 
receive normal saline (Group 1 control) or 36 mOsm/kg solution of either 10% 
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hypertonic saline (50-50 chloride-acetate; Group 2) or 30% hypertonic saline 
(Group 3). Treatment consisted of a 60-min loading beginning 5 min af ter em-
bolization and followed 300 mins later by a 34 mOsm/hr infusion of the same 
solution for 22 hrs. Twenty-four hours af ter embolization, blood was sampled 
for measurement of sodium and osmolality. Rats were then killed under deep 
anesthesia, and the brain was harvested for measurement of water content. 
Brain water contents were derived by wet/dry weight ratio. 
Results: Twenty-four-hour mortality was significantly reduced in both hyper-
tonic saline treated groups (NS = 58 %; 10% HS = 30 %; 30% HS = 25 
%, p<0.05). Twenty-four hours af ter embolization, the water content on the 
infarcted hemisphere was unchanged for those that survived in NS or HS 
treated rats (NS = 83.1 ± 1.1 %; 10% HS = 83.0 ± 1.1 %; 30% HS = 83.8 
± 0.7 %), whereas the HS-treated contralateral hemisphere was significantly 
decreased (NS = 79.1 ± 0.6 %; 10% HS = 77.4 ± 0.8 %; 30% HS = 77.4 ± 0.6 
%; p<0.05). Serum sodium was unchanged in NS-treated rats, but increased 
significantly in HS-treated rats (10 % HS = 151.8 ± 6.5 mEq/L; 30% HS = 
155.5 ± 6.6 mEq/L, p<0.05). 
Conclusions: HS reduced contralateral hemispheric water content but did not 
af fect ipsilateral brain water content when compared to NS. We conclude that 
sustaining a hyperosmolar state for one day with hypertonic saline is ef fective 
in reducing mortality following experimental malignant embolic stroke. 

11AP05-9
Prognostic factors in traumatic brain injury 

Lozano A., Badenes R., Maruenda A., Serralta F., Carrizo J., Belda J.
Hospital Clinico Universitario de Valencia, Dept of Anaesthesiology & 
Intensive Care, Valencia, Spain

Background and Goal of Study: Worldwide, the incidence of TBI is increas-
ing. In Europe, approximately 2.5 million people will sustain a TBI each year, 
of whom 1 million need to be admit ted to hospital and 75,000 die. Survivors 
experience a substantial burden of physical, psychological, and psychiatric 
disability. 
The main goal of this study is to examine whether prognostic factors like clini-
cal scales (Glasgow Coma Scale [GCS], Injury Severity Score [ISS], radio-
graphic scales based on admission computed tomography (Marshall)), pBtO2 
and pBtO2/paO2 ratio and classic prognostic factors (hypoxemia, hypoten-
sion, low BIS or NIRS, high ICP levels and GCS) are associated with clinical 
outcome af ter severe TBI.
Materials and methods: This is prospective observational study with in-
stitutional review board approval. Patients with traumatic brain injury and a 
Glasgow Coma Scale score<8 were identified on admission. Glasgow Coma 
Scale [GCS], Injury Severity Score [ISS], radiographic scales based on ad-
mission computed tomography (Marshall), pBtO2 and pBtO2/paO2 during 
first 24 hours were recorded. Patient outcome was determined as favourable 
or unfavourable using the Glasgow Outcome Scale by medical record review 
at 6 months af ter TBI. We considered an ordinal analysis with proportional 
odds methodology, which reflects prognostic ef fect across the various GOS 
categories. The strengths of the associations were expressed as odds ratios 
with 95% confidence intervals. A logistic regression model was used to calcu-
late the 95% CI for the odds of unfavourable outcome.
Results and discussion: Over a 3-year period, 46 patients were entered. 
Mean age was 37±17.4 years, injury severity score was 27.7±10.7, and 
Glasgow Coma Scale score was 5.2±3.4. At 6 months, 9 patients (19.57%) 

had died and survival was 80.43% (37 patients). Favourable outcome was 
59.3% and unfavourable 42%. All the parameters studied demonstrated sta-
tistical correlation with the patient outcome assessed at 6 months af ter injury 
using the GOSE (p<0.001). 
Conclusion(s): There are many outcome prognostic factors that demonstrat-
ed statistical correlation with the patient outcome, and this could serve as an 
important therapeutic tool.
Acknowledgements: A multidimensional approach to outcome assessment 
is essential, to ensure that the full impact of injury is captured. In this way, 
identification of key predictors is essential to establishing an appropriate plan 
of care. 

11AP05-11
Relationship between the Bispectral Index, the Glasgow 
Coma Scale and the Intracranial Pressure in patients with 
severe brain injury 

Kang H.
Chungbuk National Universit y Hospital, Dept of Anaesthesiology & Pain 
Medicine, Cheongju, Korea, Republic of

Background and Goal of Study: There have been some studies suggesting 
that the bispectral index (BIS) can reflect the level of consciousness in brain-
injured patients, as assessed by the Glasgow Coma Scale (GCS). However, 
the correlation degrees are very wide depending on the study groups and the 
sof tware version of the BIS. Whilst the level of consciousness is assessed by 
the GCS, changes in the intracranial pressure (ICP) can allow for early diagno-
sis of mental status alteration as it precedes clinical deterioration. 
This prospective and observational study was performed with the aim of de-
termining if there is any correlation between these three commonly used brain 
monitoring measures in the patients with severe brain injury.
Materials and methods: Thirty patients with a focal neurological injury (e.g. 
intracerebral hematoma) or a more global injury (e.g. traumatic dif fuse axonal 
injury), who had been admit ted to the neuro-intensive care unit and had not 
received any sedative medication for over 24 hours, were prospectively evalu-
ated for the GCS every hour for 5 hours by a blinded observer. Meanwhile, 
an investigator noted the patient’s BIS and ICP simultaneously. The BIS was 
measured with a BIS monitor, Model A-3000 vistaTM (Aspect Medical Systems, 
Norwood, USA) and the ICP with Spiegelberg Brain Pressure Monitor 
(Spiegelberg, Germany). The correlations among the BIS, the GCS and the 
ICP were determined using Spearman’s rank correlation coef ficient and 
Pearson’s correlation coef ficient, accordingly.
Results and discussion: In spite of statistical significance (p<0.01), the BIS 
was moderately correlated with the GCS (r=0.423) and poorly correlated with 
the ICP (r=0.212). ICP were never correlated with GCS (r=-0.118). There was 
a wide range of the BIS values for any level of the GCS and the ICP. Two rea-
sonable explanations for this poor correlation of the BIS with the ICP and the 
GCS with the ICP can be proposed. First, the ICPs of patients recruited in this 
study were relatively well maintained in the range of 8-13 mmHg. Second, 
each value of the ICPs had already been reflected in the BIS and the GCS.
Conclusion(s): Judging from the moderate correlation between the BIS and 
the GCS, and wide variability, the BIS may carefully be used for assessing the 
level of consciousness in brain-injured patients, as assessed by the Glasgow 
Coma Scale (GCS). 
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Management of patients with suspected bacteraemia with the 
aim of combining curative efficacy and reduction of occurrence 
of MDR germs 

Tujjar O.1, Viaggi B.1, Simonelli M.1, Orzalesi V.1, Rossolini G.M.2, 
Chieregato A.1

1Universit y of Florence, Dept of Anaesthesiology & Intensive Care, Firenze, 
Italy, 2Universit y of Florence, Clinical Microbiology, Firenze, Italy

Background and Goal of Study: A time-bound targeted antibiotic therapy 
is cornerstone in the treatment of sever sepsis and septic shock. Whereas 
a delay in administering an antimicrobial therapy increases mortality rates1, 
a widespread and prolonged use of an empiric therapy upsurges the occur-
rence of multi drug resistant germs (MDR)2. The implementation of rapid di-
agnostic testing (RDT) via matrix-assisted laser desorption/ionization (MALDI-
TOF) reduces the time to microbial identification, minimizing the overall expo-
sure to an empiric therapy3. We sought to evaluate the incidence of MDR and 
the mortality rate in a cohort of ICU patients presenting bacteraemia treated 
according to an internal protocol that implements RDT.
Materials and methods: We reviewed all patients consecutively admit ted to 
our ICU from Jan 2014 to Dec 2014 who presented bacteraemia. The man-
agement of antibiotic therapy was held according to Fig 1. Demographics, 
comorbidities, reason for admission, recent exposure to antibiotics, duration 
of treatment, development of sepsis, severe sepsis or septic shock, and the 
outbreak of MDR were recorded. Mortality rate was compared with literature 
data. Incidence of MDR was compared with data coming from other ICUs in 
the Tuscany region.
Results and discussion: Of a total of 920 patients admit ted over the study 
period, 56 presented at least one episode of bacteraemia, and 52 were in-
cluded in the final analysis (4 excluded for length of stay less than 48h) (Tab 
1). As initial management, 31 (60%) patients received empiric therapy and 21 
(40%) awaited the results of RDT (Fig 2). Of these, 12 (55%) received targeted 
antibiotic therapy, and 9 (45%) did not receive any therapy relying on the 
results of RDT (Fig 3). The median duration of empiric therapy was 1 [0.5-3] 
day (Fig 4). Overall, 13 patients (25%) presented septic shock, and amongst 
these, 4 patients (31%) died (Fig 5). The incidence of MDR for E.Coli, MRSA, 
KP ESBL and KPC was significantly lower compared to the other ICUs of the 
region (all P<0.001) (Fig 6). 
Conclusion(s): The implementation of RDT via MALDI-TOF in our protocol 
led to a lower administration of empiric therapy. Mortality rate was similar to 
literature data. The outbreak of MDR germs was reduced. 
References: 
1. Kumar A et al. Crit care med 2006;34.6:1589-1596
2. Rossolini G. M. et al. Clin Microbiology and Inf 2008;14.s6:2-8
3. Verroken A et al. Eur J Clin Microbiol Infect Dis 2014;34:405-13 

11AP06-2
The tale of two cases of pertussis with Gram- positive sepsis: 
Streptococcus pneumoniae and Staphylococcus MRSE. Happy 
vs sad end: what was dif ferent? The first exchange blood 
tranfusion in Poland for pertussis-induced hyperleucocytosis 

Mierzewska-Schmidt M., Baranowski A.
Medical Universit y of Warsaw, Dept of Paediatric Anesthesiology and 
Intensive Therapy, Warsaw, Poland

Background: Pertussis is a potentially lethal, vaccine-preventable disease. 
Mortality is high in infants with hyperleucocytosis (HL) and resulting pulmo-
nary hypertension (PH). Coinfections are common but there are few pub-
lished cases of pertussis and sepsis. The aim is to present 2 such cases, their 
treatment and possible cause of dif ferent outcome. 
Cases presentation: Both infants (5weeks/3months) had family-acquired 
pertussis, hyperleucocytosis (HL) resulting in pulmonary hypertension (PH) 
and cardiac failure (CF), also very high PLT count was observed. We suspect-
ed pertussis, but because of the severity of the condition, possibly worsened 
by sepsis, initially they both received clarithromycine with vancomycine and 
cefotaxym. 
In case 1: a rapid increase in WBC to 97000/µL, progressive CF and extreme 
PH was resistant to catecholamines and milrinone. Inhaled NO was inef fec-
tive. ECMO was not available. We thought about exchange blood transfusion 
(EBT) but the baby died before, af ter 14 hours in PICU. 
In case 2: despite treatment WBC increased at day 4 to 110300/µL, with rapid 
clinical deterioration, high 02 demand, CF and signs of PH. Double-volume 

EBT ( the 1. in Poland) led to rapid improvement, WBC dropped to 31000/µL. 
She lef t PICU af ter 27days, she is a healthy 1,5-old girl, now. 
Discussion: Pertussis is a problem due to anti-vaccination movements and 
low resistance in adults. All modes of treatment should be known to inten-
sivists. HL is an independent mortality risk factor. As it causes PH repetitive 
ECHOs are mandatory. EBT or leukaferesis are ef fective in reducing WBC 
and improve survival. ECMO may be the option for the most severe cases. 
EBT can be arranged even in small hospitals. In case 2. EBT was life-saving. 
It is important to consider coinfection especially in clinically severe cases with 
very high CRP and PCT and extremely high (G”+”) or low platelet count (G”-”) 
bacteria. In such cases broad-spectrum antibiotics should be added to mac-
rolide treatment.
Learning points: 
1. Hyperleucocytosis (HL) + cough should make us think about pertussis. It 
causes PH and is a risk factor of mortality.
2. Ef fective therapies for HL exist: exchange blood transfusion and leukafer-
esis.
3. Macrolide monotherapy for pertussis may be risky if clinical and laboratory 
findings suggest bacterial coinfection including sepsis. In such cases broad 
spectrum antibiotics should be added. 
4. Vaccination promotion for babies, pregnant women and families is urgently 
needed. 

11AP06-3
A case of invasive Fusobacterium necrophorum infection: 
the “forgotten” disease 

Efimov A., Woolhead A., Murphy C.
Royal College of Surgeons Ireland, Our Lady of Lourdes Hospital, Dept of 
Anaesthesiology & Intensive Care, Drogheda, Ireland

Background: Systemic infections due to F. necrophorum (anaerobic gram-
negative bacillus), arising from the oropharynx, are referred to as Lemierre’s 
syndrome, postanginal sepsis or necrobacillosis, but they can all be included 
under the term of “invasive F. Necrophorum disease” (IFND)1. Although it has 
been well documented for over a century, invasive Fusobacterium infection 
is rare (“forgotten”), but can result in significant morbidity and mortality 2,3.
Case report: A previously healthy 39 year old female presented to the emer-
gency department, with a 3 day history of sore throat, diarrhoea, vomiting, 
rigors and headache. The patient required aggressive fluid resuscitation, 
broad-spectrum antibiotics, and vasopressor support for refractory hypoten-
sion secondary to sepsis. An initial bedside ultrasound of the abdomen identi-
fied a gallbladder collection as a possible source of sepsis, and a percutane-
ous cholecystostomy was performed. Subsequently CT thorax, abdomen and 
pelvis revealed consolidation in the posterior lung base, multiple splenic ab-
scesses, free fluid within the abdomen and a thick-walled gallbladder. Whilst 
the underlying infection source remained unclear, the patient responded well 
to therapy but continued to complain of lef t-sided neck tenderness. Blood 
cultures returned positive for Fusobacterium Necrophorum. Antibiotic therapy 
was reviewed accordingly. Investigations undertaken to rule out lef t internal 
jugular thrombophlebitis/ vein thrombosis (as a source of septic emboli within 
the spleen) were negative. 
Discussion: Data supports a rising incidence of IFND thought to be due to 
restricted use of antibiotics for sore throat in the community 3. A high index 
of clinical suspicion should be kept for this “re-emerging” anaerobic gram-
negative bacterium in the set ting of postanginal septicaemia and metastatic 
infection.
References: 
1. Brazier JS. Anaerobe 2006;12:165-172
2. Hagelskjaer L et al. Eur. J. Clin. Microbiol. Infect. Dis. 1998;17:561-565. 
3. Riordan T. Clinical Microbiology Reviews 2007;20:622-659
Learning points: Although uncommon, Fusobacterium Necrophorum inva-
sive disease may result in significant morbidity and mortality. Evidence of 
metastatic infection should prompt imaging of the internal jugular vein to rule 
out thrombophlebitis or thrombosis. Management includes antibiotics, with 
consideration of anticoagulants (confirmed thrombosis) and drainage of col-
lections of pus (such as empyema or abscess). 
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Amiodarone and tetracyclines has synergistic antibacterial 
effect 

Batai I.Z.1, Szabo A.2, Gyorf fy O.3, Barkoczy R.4, Kerenyi M.4, Batai I.1

1Universit y of Pecs, Dept of Anaesthesiology & Intensive Care, Pecs, 
Hungary, 2Universit y of Pecs, Medical Microbiologí, Pecs, Hungary, 
3Univerisit y of Pecs, Dept of Anaesthesiology & Intensive Care, Pecs, 
Hungary, 4Universit y of Pecs, Medical Microbiology, Pecs, Hungary

Background and Goal of Study: Patients treated in intensive care units usully 
require the intravenous co-administration of drugs with dif ferent mechanism 
of action for acute and chronic illness, infection, pain relief, and sedation. Non-
antibiotics may have synergistic antimicrobial ef fect of an antibiotic in vitro (1). 
The antifungal synergism of amiodaron and an azole compound for Candida 
albicans is already known (2). In this study we investigated the impact of amio-
darone on the bactericidal ef fect of antibiotics.
Materials and methods: Amiodarone infusion was contaminated with low col-
ony forming units (cfu) of standard bacterial strains (Staphylococcus aureus 
ATCC 25923, Escherichia coli ATCC 25922, Pseudomonas aeruginosa ATCC 
27853) separatelly and bacterial count was checked at intervals. Minimal in-
hibitory concentration (MIC) of the drugs were determined and compared 
with serum concentration. Checkerboard method was used for investigation 
of combined ef fect of amiodarone and antibiotics with dif ferent mechanism of 
action. We determined the fractional inhibitoty concentration index what is the 
predictor of synergism.
Results and discussion: 5x103 cfu bacteria were not survived in amioda-
rone infusion af ter 15 minutes. MIC levels of both drugs are higher than the 
serum concentration of drugs. There were synergistic antimicrobial ef fects of 
combined amiodarone and oxytetracycline against standard bacterial strains.
Conclusion(s): The non-antibiotics might have antimicrobial synergistic ef-
fect with some antibiotics, thus they may contribute to the killing of pathogens 
when they are co-administrated. Further research is required whether there is 
any in vivo synergistic ef fect resemble for the above in vitro results. 
References: 
1. Nat Chem Biol 2011; 7: 348. 
2. J Med Microbiol 2008; 57:457.

11AP06-5
Prevalence and antibiotic susceptibility of methicillin-resistant 
Staphylococcus aureus in the surgical ICU of General Hospital 
‘Prim. Dr. Abdulah Nakaš’ Sarajevo - our experience 

Matković D.1, Muminagić-Hamza L.1, Štraus S.2

1General Hospital ‚Prim. Dr. Abdulah Nakaš’ Sarajevo, Dept of 
Anaesthesiology & Intensive Care, Sarajevo, Bosnia and Herzegovina, 
2Universit y Clinical Center Sarajevo, Institute for Hear t Disease - 
Cardiosurgery Clinic, Dept of Intensive Care, Sarajevo, Bosnia and 
Herzegovina

Background and Goal of Study: The incidence of methicillin-resistant 
Staphylococcus aureus (MRSA) infections has declined over time in the USA, 
Europe and Canada, but increased in sub-Saharan Africa, India, Latin-America 
and Australia. It is not clear whether MRSA is replacing methicillin-susceptible 
S.aureus infections, or just adding to its overall incidence. With the varying 
regional pat terns of resistance and the importance of those infections, it is 
prudent to know the local prevalence of MRSA and its’ antibiotic sensitivity 
pat tern. The goal of this study is to determine the prevalence and antibiotic 
susceptibility of health-care associated MRSA infections in the surgical ICU of 
the General hospital “Prim. dr. Abdulah Nakaš” Sarajevo.
Materials and methods: This study is a retrospective data analysis of the 
results of microbiological testing of surgical ICU patients in the General hos-
pital “Prim. dr. Abdulah Nakaš” Sarajevo, during the period 01/01/2014 to 
10/12/2015. Identification of S.aureus was confirmed by standard methods, 
and antibiotic susceptibility testing was performed according to the Kirby-
Bauer disc dif fusion method on Müller-Hinton agar. Oxacillin, cloxacillin, peni-
cillin and cefoxitin were used to test the resistance of isolated S.aureus strains 
to methicillin. Data were analyzed by methods of descriptive statistics. 
Results and discussion: Out of the total of 96 nosocomial infections, in 16 
cases (16.6%) S.aureus was the identified causative agent, and in 8 (50%) pa-
tients it was found to be a methicillin-resistant strain. Among them, 6 patients 
(75%) were older than 70 years and 2 patients (25%) 55-65 years. MRSA was 
isolated from sputum in 4 cases and from surgical wound swabs in 5 cases, 

with one patient having MRSA isolated from both samples. There were no prov-
en MRSA bloodstream infections. Lethal outcome was observed in 3 (37,5%) 
patients. Every isolated MRSA strain was sensitive to vancomycin, 75% to ami-
kacin, 50% to amoxicillin+clavulanic acid and ampicillin+sulbactam and 25% 
to ciprofloxacin. All the MRSA isolates were resistant to 3 or more antibiotics 
tested. 
Conclusion(s): In our experience, MRSA infections account for half of the 
nosocomial S.aureus infections, with a 100% sensitivity of the isolated strains 
to vancomycin and a relative high sensitivity to amikacin. 

11AP06-6
Comparison of central venous hemodialysis catheter related 
infection rates between intermittant hemodialysis and 
continuous renal replacement therapy for patients requiring 
renal replacement therapy in medical intensive care unit 

Yagmur Ateser R.1, Ekinci O.1, Ogutmen B.2, Boz E.3, Yekeler I.4

1Haydarpasa Numune Training and Research Hospital, Dept of 
Anaesthesiology & Intensive Care, Istanbul, Turkey, 2Haydarpasa Numune 
Training and Research Hospital, Nephrology, Istanbul, Turkey, 3Haydarpasa 
Numune Training and Research Hospital, Microbiology, Istanbul, Turkey, 
4Haydarpasa Numune Training and Research Hospital, Cardiovascular 
Surgery, Istanbul, Turkey

Background and Goal of Study: We aimed to compare central venous 
hemodialysis catheter related infection rates between intermit tant hemodi-
alysis and continuous renal replacement therapy for patients requiring Renal 
Replacement Therapy in medical intensive care unit and the ef fects on mortal-
ity and length of ICU stay.
Materials and methods: Retrospective design , single center data on medical 
intensive care unit patients with sepsis. All adult patients with acute kidney 
injury who have required extracorporeal renal replacement therapy in whom 
first central venous catheter is to be inserted by jugular or femoral approach 
in ICU were included in the study. APACHE II scores, age, sex,duration of 
catheterization and patient length of stay in ICU were expressed as mean ± 
standard deviation (SD), clinical and microbiological data to confirm the diag-
nosis of catheter related infection, catheter duration ,catheter insertion sites 
and mortality rates were recorded. Patients were followed up with standard 
practices for renal replacement therapy untill death or discharge.
Results and discussion: We studied 105 patients (median age, 66 years; 
63% males). The CRRT(continous renal replacement therapy) group had 85 
patients and (IHD) intermit tant hemodialysis group had 20 patients.The mean 
Acute Physiology and Chronic Health Evaluation (APACHE II) score was 23.4 
in both groups. The rate of catheter related infections were more in CRRT 
group compered to IHD group( 24/85patients; 28.24 % vs 3/20patients ;15% 
).The catheter insertion sites were 22.7% internal juguler vein and 77.3% 
femoral vein overall. The mean duration of catheterizations were 8.62days for 
CRRT and 11.3days for IHD. The mean length of stay of patients in ICU were 
13.4days for CRRT and 12.6 days for IHD. The mortality rates of patients were 
68.2% for CRRT however all the patients were discharged from ICU in the 
IHD group. 
Conclusion: Although severity of sepsis were similar between two groups; 
central venous hemodialysis catheter related infection rate was higher in 
CRRT group compared to IHD group and was associated with higher mortal-
ity and longer ICU stay. This retrospective study was to be first in literature to 
determine whether IHD decreases the risk of catheter related infection rates 
compared to CRRT in critical ilness.There needs to be more studies done to 
compare central venous catheter related infection rates between CRRT and 
IHD modalities and their ef fects on mortality in intensive care unit. 
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A case report: continuous administration of vancomycin during 
on-line hemodiafiltration in the hepatic failure patient with 
staphylococcus bacteremia 

Sakai Y.1, Takaki S.1, Matsuda Y.1, Nomura T.1, Yamaguchi O.1, Goto T.2, 
KAISER Group
1Yokohama Cit y Universit y, Dept of Intensive Care, Yokohama, Japan, 
2Yokohama Cit y Universit y, Dept of Anaesthesiology, Yokohama, Japan

Background: VCM is widely used for treatment of gram positive bacteria in 
hospital patients. VCM can cause adverse ef fects such as nephrotoxicity and 
ototoxicity. Therefore, therapeutic drug monitoring is essential for administra-
tion of VCM. However, the serum concentration (Cs) change of VCM during 
extracorporeal blood purification therapy is dif ficult to predict. 
Case report: Here we report a patient who received VCM continuously dur-
ing the on-line high flow rate hemodiafiltration (OL-HDF). The patient was a 
17-year-old female with late-onset liver failure. VCM administration was re-
quired because of Staphylococcus bacteremia. OL-HDF was performed 12 
hours every day. 
Discussion: To determine the adequate dose of VCM during OL-HDF, we first 
calculated the clearance (CL) of VCM during OL-HDF by giving a single dose 
of VCM 1g. The Cs measured at 2 and 3.5 hours af ter administration of VCM 
were 58.2 µg/ml and 12.9 µg/ml, respectively. Elimination rate constant (K) 
was calculated as 1.0 = ln (58.2/12.9) / (3.5-2).
The distribution volume (Vd) calculated with the age and weight was 28 L, then 
CL during OL-HDF was determined as Vd x K = 28 x 1.0 = 28 L/h.
For VCM to be ef fective, the Cs should be maintained where AUC/MIC was 
above 400. In this case, the MIC of VCM was 1.0 µg/ml, the daily VCM dose 
was calculated as AUC/MIC x Vd = 11200mg, and the dose during the 12 hr 
OL-HDF (Dvcm) was 5600mg. We predicted that the average Cs (Css) was 
16.7 µg/ml = Dvcm / CL x t. Because we planned to administer VCM continu-
ously for 12 hours during OL-HDF and then discontinue for the next 12 hours, 
we wished to calculated the Cs of VCM required at the end of OL-HDF which 
would provide the concentration at the start of next OL-HDF higher than 16.7 
µg/ml. 
The Cs of VCM af ter OL-HDF was measured 8 hours interval (31.3 µg/ml and 
24.4 µg/ml). Kn was calculated as ln (31.3 / 24.4) / 8=0.031. The Cs at the 
end of OL-HDF was calculated ≥24.2 µg/ml by using Kn = 0.031. Finally, the 
continuous dose of VCM was calculated as 360 mg/h to achieve the Cs of 
16.7 µg/mL at the start of OL-HDF and 24.2 µg/mL at the end of OL-HDF, and 
the lowest VCM concentration for each day ranged between 12 and 17 µg/ml. 
Learning points: The elimination rate of drug under extracorporeal purifica-
tion varies greatly, but we could adequately adjust the dose of VCM on the 
basis of TDM and pharmacokinetic calculations. 

11AP06-8
Patient controlled analgesia systems may facilitate cross-
infection in Burn Unit? 

Ferreira C.1, Husson N.1, Chaves C.2, Marques M.1, Gomes P.1, Cabral L.3

1CHUC, Dept of Anaesthesiology, Coimbra, Por tugal, 2CHUC, Dept of Clinical 
Pathology, Coimbra, Por tugal, 3CHUC, Dept of Plastic Surgery and Burns 
Unit, Coimbra, Por tugal

Background and Goal of Study: Burn necrotic tissue provides optimal con-
ditions for microbial colonization, infection and transmission. The reusable 
patient-controlled analgesia systems (PCAs) are an ef fective tool used to re-
lieve pain and in absence of appropriate aseptic conditions, can be a potential 
source of nosocomial infections by cross-transmission. 
The goal of this study was to examine the decontamination ef ficacy of the 
PCAs in our Burn Unit and search for possible cross-infection originating in 
these systems.
Materials and methods: During six months (only with knowledge of the au-
thors of this study), samples were randomly collected in PCAs. Two samples 
swabs were taken of each PCAs: one from the keyboard and another one from 
the bolus button. A total of 54 (27x2) microbiological samples swabs were col-
lected before the beginning of the PCAs use and 30 (15x2) were collected fol-
lowing PCAs use by the patient. The samples were collected without changing 
the established cleaning procedures: soap and water followed by 70º alcohol 
solution and ambient air dying following usage and without further decontami-
nation following PCAs initiation by the patient. Colony microbiological growth 
of samples where quantified and identified by the Central Laboratory.

Results and discussion: Of a total of 84 samples analyzed, 9 samples taken 
from the bolus button had positive cultures (7 before and 2 af ter of the use) 
and 7 samples taken from the keyboard (3 before and 4 af ter of the use). 14 
of these positives cultures showed contamination by commensal bacteria with 
low pathogenic potential and 2 showed contamination by Staphylococcus au-
reus (both taken from the bolus button and af ter of the PCAs use). So, in 19% 
of PCAs analyzed, bacterial colonization was identified: 16.7% by low patho-
genic potential and 2.3% by high pathogenic potential. This contamination 
may presumably have been due to the cross-infection, causing an increase in 
morbidity and mortality of patients and treatment costs.
Conclusion: Given the high rate of microbial colonization found in PCAs, it is 
important to review the cleaning and disinfection procedures used. We pro-
pose one further measure to the established decontamination procedure that 
would overcome this possible cross-contamination: daily cleaning and disin-
fection of the PCAs even when in use. The ef ficacy of this new decontamina-
tion procedure should ideally be revaluated as soon as compliance to this 
new procedure is established. 

11AP06-9
Comparison of APACHE and SOFA scores for survival 
assessment in sepsis 

Fernandez J.1, Aurora B.2, Rodriguez-Fernandez R.2, Prada G.2, Alvarez J.2

1Hospital Clínico Universitario de Santiago de Compostela, Universidad de 
Santiago de Compostela. Instituto de Investigación Sanitaria de Santiago 
de Compostela (IDIS), Dept of Anaesthesiology & Intensive Care, Santiago 
de Compostela, Spain, 2Hospital Clinico Universitario de Santiago de 
Compostela, Dept of Anaesthesiology & Intensive Care, Santiago de 
Compostela, Spain

Background and Goal of Study: APACHE II and SOFA are one of the two 
most used mortality scores used for critical patients in the ICU. Specifically, 
SOFA estimates the risk of morbidity and mortality due to sepsis, and APACHE 
II evaluates mortality risk of patients at ICU admission. The aim of this study 
is to compare the predictive capability of APACHE and SOFA at 28 days and 
90 days af ter admission.
Materials and methods: Prospective observational cohort design. This study 
was approved by the Clinical Research Ethics Commit tee of Galicia (Spain). 
412 septic patients were recruited and APACHE and SOFA were calculated 
at admission to the ICU. Af ter logistic regression models, both scores were 
compared by means of Akaike Information Criterion (AIC) and AUROC (areas 
under ROC curve) at 28-day and 90-day timepoints from ICU admisssion.
Results and discussion: The median APACHE and SOFA scores were 23 and 
9 respectively. Mortality in ICU was 34% and 47% in hospital stay. AIC was 
lower for the APACHE than for SOFA. 
Conclusion(s): APACHE II score seems to perform slightly bet ter than SOFA 
in our patients However, such small dif ference doesn’t support SOFA to be 
replaced in the clinical set ting, as the method for its calculation is simpler and 
allows for repeated measurements. 

SCORE AIC 28 days AIC 90 days AUROC 28 days AUROC 90 days

APACHE II 362.7 427.3 0.72 0.72

SOFA 374.3 435.4 0.71 0.71

[Goodness of fit comparison between APACHE and SOFA]
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Health Evaluation II scoring system, and Trauma and Injury Severity Score 
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APACHE II, SOFA and SAPS II scoring systems in assessing 
survival of critically ill ICU patients 

Namigar T., Bahadır B., Karacalar S., Mıngır T., Mehel M.
Okmeydani Training and Research Hospital, Dept of Anaesthesiology & 
Intensive Care, Istanbul, Turkey

Background and Goal of Study: Improved mortality prediction for patients 
in intensive care units is a big challenge. Many severity scores have been 
proposed, but findings of validation studies have shown that they are not ad-
equately calibrated. To compare the predictive ability of the most widely used 
scoring systems (Acute Physiology and Chronic Health Evaluation [APACHE] 
II, Simplified Acute Physiology Score [SAPS] II, and Sequential Organ Failure 
Assessment [SOFA]) for clinical outcome in patients with respiratory failure 
af ter noncardiac surgery. 
Materials and methods: Consecutive patients admit ted to a noncardiac sur-
gical intensive care unit (CSICU) were retrospectively studied. Data on the 
preoperative condition, intraoperative parameters, and postoperative course 
were collected. The ability to predict group mortality by the SOFA score, 
APACHE II score, and SAPS II method was assessed using two by two deci-
sion matrices and receiver operating characteristic (ROC) curve analysis. 
Results and discussion: A total of 181 patients (mean age ; 62.7 ± 17.4 yr, 
Male; 98 (%54.1), Female; 83 (%45.9) were enrolled. The areas under the 
curve in the ROC curve (AUROC, Figüre 1.) analysis for the SOFA score, 
APACHE II scoring system, and SAPS II were 0.948, 0.954, and 0.946, respec-
tively. AUROC APACHE II is only slightly higher than the other 2 AUROC incipi-
ent scoring systems. The cut-of f value were 18.5 APACHE II (sensitivity 90%, 
specificity 87% ), 38.5 SAPS II (sensitivity 90%, specificity 84%), 4.5 SOFA 
(sensitivity 90%, specificity 82%) respectively. A strong correlation between 
APACHE II and SAPS II was found in this study. (p <0.01).
Conclusion: The SOFA, APACHE II, and SAPS II have dif ferent capability to 
discriminate and estimate early in-hospital mortality of patients. The APACHE 
II score and SAPS II score are more useful in predicting mortality, and easier 
and simpler than the SOFA Score. 

[The areas under the curve in the ROC curve]

11AP07-1
Intra-pleural fibrinolytic therapy in a patient with fibrotic tracts 
in pleural effusion observed in lung sonography but not in 
tomography scan 

Ramiro Á., Cancho D., García-Sánchez I., Reboto P., Ramírez S., 
García del Valle S.
Hospital Universitario Fundación Alcorcón, Dept of Anaesthesiology & 
Intensive Care, Alcorcón, Spain

Background: Lung sonography (LS) is a valuable tool in the management of 
acute respiratory failure (ARF) in critical care units. LS can diagnosis several 
lung abnormalities, modify the initial diagnosis and determinate therapeutic 
changes. Besides, LS has demonstrated to be superior to chest radiogra-
phy in several points with A and B grades of scientific evidence, but thoracic 

Tomography Scan (TC) is still considered to be the gold standard in pulmo-
nary diagnosis.
Case Presentation: In this report, we presented a case of postoperative ARF 
with admission to ICU criteria. Large lef t pleural ef fusion was evident in chest 
x ray studies. Non-invasive mechanical ventilation (NIMV) was applied with 
response, but the patient kept needing this therapy to maintain good param-
eters of oxygenation and ventilation. A chest tube drainage was punctured 
with the aim of improving the NIMV weaning. In the first two hours, 700ml of 
amber liquid with transudate characteristics were obtained. In an x ray control 
study, an image of whole white lef t lung similar to the previous one was ob-
tained. The chest tube was well placed but it did not drain anymore. A thoracic 
CT scan was solicited; a septated or loculated pleural ef fusion was ruled out. 
Nevertheless, fibrotic tracts were evident in pleural ef fusion during a system-
atic lung sonography exploration. According to these results, we proceeded 
to apply intra-pleural fibrinolytic therapy. More than 2000ml were drained in 
the first four hours, with improvement in radiological studies and allowing 
NIVM removal.
Discussion: As reflected in the International evidence-based recommenda-
tions for point-of-care lung ultrasound, chest sonography could be a more 
sensitive test than TC; for example regarding to pleural ef fusion character-
istics. We think this point is a novel approach in clinical management of ARF 
because we would not have used intra-pleural urokinase only with CT scan 
results. 
References: 
1.Tzu-Hsiu T, Pan-Chyr Y; Ultrasound in the diagnosis and management of 
pleural disease. Curr Opin Pulm Med. 2003;9(4)
2.Volpicelli G, et al. International evidence-based recommendations for point 
of care lung ultrasound. Intensive Care Med 2012; 38:577-591.
3. Rodríguez P, Freixinet J, 3.Hernández J.M, Serhal M.H, López A. 
Treatment of complicated parapneumonic pleural ef fusion and pleural 
parapneumonic empyema. Med Sci Monit. 2012; 18(7) 
Learning points: Utility of Lung Sonography in Critical Care 

11AP07-3
Blockade fibroblast growth factor inducible 14 on pulmonary 
vascular endothelial cells attenuated acute lung injuries 
induced by cecal ligation and puncture via modulating 
infiltration of inflammatory cells 

Li J., Zou Y., Bao S.
Changhai Hospital, Second Military Medical Universit y, Dept of 
Anaesthesiology, Shanghai, China

Background and Goal of Study: Pulmonary vascular endothelial cells 
(PVECs) are principal targets of the overwhelming systemic inflammation dur-
ing the progression of acute lung injury induced by sepsis. Fibroblast growth 
factor inducible 14 (Fn14) participate in the kinds of immune related diseases. 
However, the relationship between the permeability of pulmonary vascular 
endothelial cells and Fn14 variation is still poorly understood. In this study, 
we want to investigate the possible ef fects of Fn14 expressed on PVECs and 
explore the pontentail mechanisms.
Materials and methods: 1. The expression of Fn14 on the PVECs were mea-
sured 24 h af ter cecal ligation and puncture (CLP) surgery. The protective 
ef fects of Fn14 neutralizing antibody on lung injury were determined via as-
sessing the protein concentration in the bronchoalveolar lavage fluid (BALF), 
lung W/D ratio, the H&E staining and the counts of inflammatory cells in the 
lung tissues. The expression of ICAM-1 and MCP-1 on the PVECs of lung tis-
sues were determined to explain the infiltration of immune cells. Additionally, 
we also measured the TEER and ICAM-1 and MCP-1 expression to assess the 
protective roles of Fn14 in human pulmonary vascular endothelial cell culture 
conditions via siRNA inter ference.
Results and discussion: 
1. At 24 h af ter CLP surgery, the expression of Fn14 on PVECs was signifi-
cantly higher in CLP group than sham group.
2. Fn14 neutralizing antibody were administrated 3 h af ter CLP surgery, the 
BALF and lung tissues were harvested 24 h af ter surgery. Compared with 
sham group, Fn14 neutralizing antibody reduced the protein concentration in 
the BALF, decreased the W/D ratio of lung tissues, at tenuated the infiltration 
of neutrophils and monocytes, and eventually alleviated the damages of lung 
tissues. Fn14 neutralizing antibody downregulated the levels of ICAM-1 and 
MCP-1 expression on the PVECs.
3. In human pulmonary vascular endothelial cell culture conditions, knock-
down Fn14 reduced the expression of ICAM-1 and MCP-1 and increased the 
levels of TEER when stimulated with LPS and TWEAK.
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Conclusion(s): Fn14 expression on the PVECs could upregulated when mice 
subjected to CLP. Fn14 neutralizing antibody could play an protective role in 
lung injuries via modulating the ICAM-1 and MCP-1 expression on the PVECs 
and eventually reduced the infiltration of neutrophils and monocytes during 
the progress of sepsis induced by CLP.

11AP07-4
The effect of angiotensin-(1-7) to experimental acute lung 
injury rat 

Peng Z.1, Yin N.2

1Zhong Da Hospital, Southeast Universit y School of Medicine, Dept of 
Anaesthesiology, Nanjing, China, 2Zhong Da Hospital af filiated to Southeast 
Universit y, School of Medicine, Dept of Anaesthesiology, Nan Jing, China

Background and Goal of Study: Acute lung injury (ALI) was common in op-
erative theatre and intensive care unit while still with 30-40% mortality. The 
rennin-angiotensin system played an important role in the pathogenesis of 
ALI, the overexpression of angiotensin II in RAS contributed to the pathogene-
sis of inflammation. As a natural antagonist of angiotensin II, angiotensin-(1-7) 
may block the ef fects of Ang-II. This study was aimed to evaluate the potential 
for Ang-(1-7) to reduce lung injury, inflammation in an experimental model 
of ALI.
Materials and methods: LPS (0.2mg/kg) was given to the Sprague Dawley 
rats (male) by i.v. which were also suf fered the high ventilation (10ml/kg) for 
4h in acute lung injury study, and then the rats were randomized to receive 
an intravenous infusion of either Ang-(1-7) (50pmol/kg/min), the antagonist of 
Ang-(1-7) (AVE0991, 500pmol/kg/min), the agonist D-pro-Ang-(1-7) (100pmol/
kg/min) or vehicle (saline), starting simultaneously with injury till 2h af ter-
wards. Mean artery pressure and pulmonary artery pressure were recorded 
during the 2h, artery blood gas analysis was also collected at the same time, 
bronchoalveolar lavage (test of MPO) and hematoxylin-eosin staining of the 
lung tissue were performed to assess the injury. The counts of white blood 
cells from peripheral blood was measured to access the inflammatory.
Results and discussion: In this study, Ang-(1-7) and its’ agonist D-pro-
angiotension-(1-7) led to a significant improvement in MAP while reduction 
in PAP in both groups but without any statistical dif ference, compared to 
AVE0991 (p<0.05, two-way repeated measures ANOVA). There’s no dif fer-
ence of PaO2 among the four groups, MPO in BAL was less in Ang-(1-7) and 
D-pro-angiotension-(1-7) groups. Worst injury was found in AVE0991 group 
from the HE staining of the lung tissue, the white blood cells counts reduced 
with the treatment of Ang-(1-7 ) and D-pro-angiotensin-(1-7).
Conclusion: Ang-(1-7) played an protective role in acute lung injury while 
further study still needed to confirm the precise dose. 

11AP07-5
Cytokines (IL- 15, MIP-1a) vs PAI- 1 in developing acute 
respiratory distress syndrome 

Sarkele M.1, Ozolina A.1, Silova A.2, Skesters A.2, Sabelnikovs O.1, Vanags I.1

1Riga Stradiņš Universit y, Dept of Anaesthesiology & Intensive Care, Riga, 
Latvia, 2Riga Stradiņš Universit y, Laboratory of Biochemistry, Riga, Latvia

Background and Goal of Study: The crucial role in developing ARDS plays 
inflammatory process. The crosstalk between lung inflammation and fibrino-
lytic pathways described. Inflammation modulates blood coagulation which 
stimulates cells to produce tissue plasminogen activator inhibitor-1 (PAI-1). 
Cytokines as well as fibrinolysis biomarkers can be useful to predict mortality 
in patients at risk of developing ARDS. 
The main goal of this study was to investigate the dynamic changes in the 
activity of interleukin IL-15, macrophage inflammatory protein 1a (MIP-1a) and 
fibrinolysis marker PAI-1 in patients with and without ARDS. The secondary 
goal was to determine the relationship of the level of cytokines and PAI-1 to 
the outcome. 
Materials and methods: This prospective study was conducted in the ICU 
of Pauls Stradiņš Clinical University hospital during year 2015. Patients with 
acute severe pneumonia, pancreatitis, sepsis were included. Patients were 
monitored for seven days. The ARDS was diagnosed according to the Berlin 
definition criteria. Blood samples we took at the first- T1 and fourth- T4 af ter 
inclusion. IL-15 and MIP-1a were measured using cytokine array kit (Randox 
Evidence). Plasma biomarker of fibrinolysis (PAI-1) was measured with ELISA. 

Results and discussion: Af ter ethical approval, 40 critically ill patients with 
a mean age 56 ± 18 years (12 (30%) sepsis, 18 (45%) pneumonia, 10 (25%) 
pancreatitis) on mechanical ventilation at least for 24 h due to respiratory fail-
ure were studied. ARDS developed in 16 patients (7(44%) mild, 5 (31%) mod-
erate, 4 (25%) severe). Mean values of IL-15 were consistent between patients 
with and without developing ARDS (2.6± 0.26 pg/ml; p= 0.004 vs 2.34 ± 0.32 
pg/m;l p=0.002) with no significant dynamic changes between day 1 and day 
4. MIP-1a was significantly higher in patients with ARDS at T1 20.3 ± 3.46 pg/
ml; p=0.009 vs 7.08 ± 0.89 pg/ml; p=0.004 respectively. Moreover, compar-
ing not survivors (n = 7) vs survivors significantly higher values were noticed 
for MIP-1a at T1 23.13 ± 1.21 pg/ml; p=0.01 vs 17.63 ± 2.67 pg/ml; p=0.007 
respectively. PAI-1 shown significant dif ference in patients with ARDS if com-
pare with those without ARDS at T4 (89 ± 31 pg/ml; p = 0.009 and 45 ± 30 
ng/ml; p = 0.005). 
Conclusions: 
1. There are dynamic changes in the level of MIP-1A and PAI-1 in patients 
with ARDS. 
2. Increased level of MIP-1a at the first day af ter inclusion related with the poor 
outcome in ARDS patients. 

11AP07-6
High frequency oscillatory ventilation (HFOV), is there still a 
room for it? 

Elriedy M., Poxon I.
Queen’s Hospital BHR NHS Trust, Dept of Anaesthesiology & Intensive Care, 
Bur ton on Trent, United Kingdom

Background: Since the publishing of the OSCAR and OSCILLATE trials the 
use of HFOV has declined rapidly, especially with these trials suggesting no 
decrease and even increased mortality. We think that there’s still a room for 
it, as we present a case of refractory hypoxaemia due to pulmonary haemor-
rhage managed successfully using HFOV in a general district hospital.
Case report: A 59 year old female admit ted with a history of general fatigue, 
malaise and non-specific abdominal pain. She was noted to be pale, breath-
less, pyrexial and had moderate tachycardia (93 beats/minute). 
A recent abdominal ultrasound scan had revealed an intrauterine mass (pre-
sumed to be a fibroid). Initial blood tests revealed severe anaemia and mod-
erately elevated total white cell count. She received 4 units transfusion of red 
cells and had a contrast-enhanced CT scan of chest, abdomen and pelvis. At 
that point she developed a shunt and required oxygen at low inspired concen-
trations (via nasal cannula) to maintain normal oxygen saturations. 
By day 4, her shunt worsened and respiratory distress became evident (40 
breaths/minute) associated with haemoptysis of frank blood. She was hypoxic 
achieving 83% saturation with O2 flow 15L/min via non-rebreather mask. 
Af ter intensive care admission and due to progressive hypoxia, patient was 
sedated and mechanically ventilated using BIPAP/ASB mode. Despite fre-
quent recruitment manoeuvres and moderate PEEP set tings, the maximum 
achieved pO2 (on FiO2 of 1.0) was 13 kPa and she continued to desaturate 
precipitously between these rescue at tempts. It was decided to at tempt 
HFOV. 
Despite the persistence of the shunt, the HFOV allowed the stabilisation of the 
O2 requirement and return to conventional ventilation around 96 hours post-in-
tubation. Diagnosis confirmed as Wegener’s granulomatosis with pulmonary 
haemorrhage, patient made full recovery. 
Discussion: Pulmonary haemorrhage is a common complication of autoim-
mune vasculitis. Evidence shows HFOV benefit in pulmonary haemorrhage in 
children, interestingly with lit tle evidence in adults. We believe that the HFOV 
physical tamponading ef fect can be lifesaving in such cases. 
Conclusion: HFOV remains an important rescue strategy in refractory hypox-
aemia. Despite not showing benefit in ARDS patients, it still can do in other 
subgroups with dif ferent pathology and that creates the need to identify these 
subgroups. 
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11AP07-7
Airway driving pressure in ARDS patients. Any relationship 
with lung stress? 

Chiumello D., Crimella F., Colombo A., Froio S., Coppola S., Guanziroli M.T.
Fondazione IRCCS Ca’ Granda - Ospedale Maggiore Policlinico, Dept of 
Anaesthesiology & Intensive Care, Milano, Italy

Background and Goal of Study: The current recommendation for ventilatory 
treatment in ARDS patients includes the use of low tidal volume with moder-
ate to higher levels of PEEP. This strategy should minimize the lung stress/
strain and the opening and closing trauma. However in ARDS patients due 
to the presence of lung disease, the same tidal volume can distribute very 
dif ferently in the remaining lung volume generating stress/strain. A possible 
solution should be to evaluate the airway driving pressure (i.e. the pressure 
generated for a given tidal volume normalized for the compliance of the re-
spiratory system). Amato, hypothesizing that airway pressure driving is an 
adequate surrogate of the lung strain, showed that airway driving pressure 
was significantly related to outcome.1 However due to the presence of altera-
tions in chest and lung elastance the same inspiratory airway pressure can be 
generated by dif ferent tidal volume. Consequently the transpulmonary driving 
pressure should better reflects the stress/strain.2 
Aim of this study was to evaluate the relationship between airway and trans-
pulmonary driving pressure in a group of sedated and paralyzed patients at 
dif ferent PEEP level and to evaluate the accuracy of airway driving pressure 
to estimate the lung stress.
Materials and methods: 91 sedated and paralyzed ARDS patients were 
enrolled (mean age 61±16 years, body mass index 27.1±6.5 Kg/m2, PaO2/
FiO2 176±61, PEEP 11.8±3.2 cmH2O, tidal volume 8.1±2.6 mL/Ideal Body 
Weight). Airway and esophageal pressure were recorded to estimate the 
lung stress, airway and transpulmonary driving pressure.1,2 A lung stress of 
26 cmH2O was considered the upper limit to minimize the ventilator induced 
lung injury.
Results and discussion: The transpulmonary driving pressure was sig-
nificantly related to the airway driving pressure (r2=0.79, p<0.0001, figure 
1). However, the transpulmonary driving pressure was better related to the 
total lung stress compared to airway driving pressure (r2=0.48, p<0.0001; 
r2=0.35, p<0.0001 figure 2,3). The sensibility and specificity of airway driving 
pressure to predict a lung stress higher than 26 cmH2O were 0.66 and 0.92 at 
15 cmH2O, respectively.
Conclusion: The airway driving pressure can not adequately predict the lung 
stress, due to the dif ferent alteration in lung and chest wall elastance among 
ARDS patients. 
References: 
1. N Engl J Med. 2015
2. Am J Respir Crit Care Med. 2008 

11AP07-8
Respiratory support in patients with multitrauma complicated 
by acute respiratory distress syndrome 

Sabirov D.1, Akalaev R.2, Rosstalnaya A.1, Parpibaev F.3, Satvaldiyeva E.1, 
Khaydarova S.1

1Tashkent Institute of Postgraduate Medical Education, Dept of 
Anaesthesiology & Intensive Care, Tashkent, Uzbekistan, 2Uzbekistan 
Research Center of Emergency Medicine, Dept of Toxicology, Tashkent, 
Uzbekistan, 3Uzbekistan Research Center of Emergency Medicine, Dept of 
Anaesthesiology, Tashkent, Uzbekistan

Background and Goal of Study: Improve the methods of mechanical ventila-
tion in therapy of multitrauma and damage of thoracic cage and lungs compli-
cated by acute respiratory distress syndrome (ARDS).
Materials and methods: 262 patients with multitrauma and damage of tho-
racic cage admit ted to Research Center of Emergency Medicine from 2010 to 
2014. Mean age was 34±2. The main criterion to include in the study was mul-
titrauma with: damage of thoracic cage and lungs; complicated by hemo- and 
pneumothorax; fracture of more than four ribs; respiratory failure of I and II 
degree; Glasgow coma scale less than 9; decrease PaO2/FiO2 fraction more 
than 200; presence of damages of skeletal system on radiological examina-
tion.
Patients were divided into two groups: 1st group - 134 patients to whom me-
chanical ventilation was carried on in IPPV mode; 2nd group - 128 patients to 
whom mechanical ventilation carried on in combination of BIPAP and HFV by 

catheter. All data (PaO2, PaCO2, SaO2, PaO2/FiO2, C) were registered during 
the mechanical ventilation, 10-15 minutes af ter admission to the intensive care 
unit, af ter 6, 12, 24 hours and every day.
Results and discussion: APACHE II score on the 1st day was 21 on aver-
age, and supposed mortality was 68.5%. Murray’s scale of pulmonary dam-
age>2.5, PaO2/FiO2 <200, PaO2<60 mmHg and radiological signs of pul-
monary edema indicated ARDS. Baseline indices are shown in Table 1. 

 1st group 2nd group

ABG PaO2 (mmHg) 59±1.1 66±1.3

ABG PaCO2 (mmHg) 37.0±1.7 39.4±1.5

Compliance (C) (ml/cmH2O) 38.5±1.1 38.2±1.7

PaO2/FiO2 (mmHg) 198±1.4 121±11.5

SaO2 (%) 90±1.2 90.5±3.2

[Table 1. Baseline indices]

One can see significant improvement of ABG, saturation and shunt decrease 
in BIPAP mode ventilation. Oxygenation index was 178.5±4.5. Its improve-
ment is shown in Table 2. 

Baseline 178.5±4.5

Af ter 2 hours 219.5±10.1 (23%) p<0.01

Af ter 6 hours 202.8±13.1

Af ter 12 hours 210.8±20.3

Af ter 24 hours 233.3±10.7 (30.7%) p<0.01

Af ter 48 hours 270.1±13.3 (51.7%) p<0.001

[Table 2. Oxygenation index]

Respiratory support duration was 7.1±1.2 days, 2nd group - 14.9±2.6 days 
(p<0.01). 
Conclusion(s): Af ter the application of BIPAP mode with catheter regimen 
by HFV, spontaneous breathing of the patient improves external respiration, 
hemodynamics and ABG. 

11AP07-9
Comparison of mortality prediction models in acute 
respiratory distress syndrome (ARDS) with extracorporal 
membrane oxygenation and development of a novel prediction 
score 

Frey U., Hilder M., Herbstreit F., Adamzik M., Peters J.
Universit y Hospital Essen, Dept of Anaesthesiology & Intensive Care, Essen, 
Germany

Background and Goal of Study: Extracorporeal membrane oxygenation 
(ECMO) is a life-saving therapy in ARDS patients but associated with com-
plications and increased costs. In our study we validate various scores sup-
posed to predict mortality and develop a more reliable optimized categorical 
model. 
Materials and methods: Data from our ICU (108 patients receiving veno-
venous ECMO;2010-2015) were retrospectively analysed. Values of variables 
were collected pre-ECMO. Established risk scores (ECMOnet-, RESP-, and 
PRESERVE-Score) were assessed for their usefulness to predict mortality, 
univariate analysis was used to define variables associated with mortality, and 
logistic regression analysis identified variables independently associated with 
mortality. Categorization of these variables resulted in the novel score, i.e., the 
PREdiction of Survival on ECMO Therapy-Score (PRESET-Score).
Results and discussion: The median [25;75% Quartile] Sequential Organ 
Failure Assessment (SOFA) was 14 [12;16] and the Simplified Acute Physiology 
Score II (SAPS II) was 62.5 [57;72.8]. Median length of hospital stay was 17 
days [range:1-124] and mortality was 62%. Only the ECMOnet- (area under 
the curve (AUC): 0.69, 95%CI: 0.59-0.79; p=0.001)) and the RESP-SCOREs 
(AUC 0.64 (95%CI: 0.54-0.75)) predicted mortality (fig. 1A). Pre-ECMO pHa, 
mean arterial pressure, lactate and platelet concentrations, and pre-ECMO 
hospital stay were identified as independent predictors of mortality and cat-
egorization resulted in values (PRESET-Score) between 0-15 with an AUC of 
0.81 (95%CI: 0.73-0.89; p<0.0001; fig. 1A). A cut-of f value of 5.5 resulted in 
a sensitivity of 0.82 and a specificity of 0.56 (odds ratio: 5.9; 95%CI:2.4-14.1; 
p<0.001). Thir ty-day survival was 72, 37, and 20% for PRESET-Scores of 0-5, 
6-9, and 10-15 (p<0.001 log-rank, fig. 1B), respectively.
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[ROC-Analysis]

Conclusion(s): While our data confirm that the ECMOnet and RESP-scores 
predict mortality in ECMO treated ARDS patients, we propose a novel model 
also incorporating extrapulmonary variables, the PRESET-Score. This score 
better predicts mortality and, therefore, appears a better choice for decision 
support in ARDS patients to be placed on ECMO. 

11AP07-10
Predicting survival af ter veno-arterial-ECMO: first external 
validation of the SAVE-score 

Mansour A.1, Roisne A.1, Nesseler N.1, Lavoué S.2, Seguin P.1, Flecher E.3

1CHU de Rennes - Hopital Pontchaillou, Dept of Anaesthesiology & Intensive 
Care, Rennes, France, 2CHU de Rennes - Hopital Pontchaillou, Dept of 
Intensive Care, Rennes, France, 3CHU de Rennes - Hopital Pontchaillou, Dept 
of Surgery, Rennes, France

Background and Goal of Study: Veno-arterial-extracorporeal membrane 
oxygenation (ECMO) is an ef ficient approach in the management of refrac-
tory cardiogenic shock. The recently published SAVE-score was designed as 
a tool to predict in-hospital survival in patients receiving ECMO for refractory 
cardiogenic shock [1] .
Our objective was to externally validate the SAVE-score in a new dataset, to 
support its clinical application.
Materials and methods: Af ter institutionnal approval, data from every pa-
tients receiving veno-arterial-ECMO primarily for cardiogenic shock between 
January 2005 and December 2014 were extracted from our local single-
center prospectively‐maintained cardiac surgery database. Using the origi-
nal publication exclusion criteria, SAVE-score calculation was performed for 
each patient, omit ting individuals with missing data. Discrimination was as-
sessed using the area under the receiver operator characteristic curve (AUC). 
Calibration was evaluated with the Hosmer-Lemeshow goodness-of-fit test 
and calibration plot. Slope and intercept values were calculated using logistic 
regression.
Results and discussion: We included 303 patients receiving ECMO. Using 
only complete data, SAVE-score calculation was perform in 180 patients. 
Overall in-hospital survival in complete-case analysis was 46.7 % and did not 
dif fer from missing-data group (43,9 %, p=0.63). The SAVE-score discrimi-
nated survivors and non survivors with an AUC of 0.746 (95% CI 0.674 to 
0.817, p= 0.05), demonstrating good discriminatory performance. P value 
from Hosmer-Lemeshow goodness-of-fit test was 0.98 indicating no evidence 
of poor calibration. However, calibration plot analysis (Fig. 1) revealed both 

underfit ting (calibration slope = 1,22) and overestimation (intercept = -0,14) 
resulting in predicted survival rates not varying enough and being systemati-
cally too high.

[Calibration plot of SAVE-score]

Conclusion(s): External validation of the SAVE-score in our independant co-
hort revealed good discriminatory performance and acceptable calibration. 
However, model updating by recalibration might be necessary before clinical 
application.
Reference: 
1. Schmidt M, Burrell A, Roberts L, et al. Eur. Heart J. 2015;36:2246-2256. 

11AP07-11
Do procalcitonin levels rise af ter lung transplantation with 
extracorporeal circulation? 

Vullo P.A., López López E., García Campos M.A., Pérez-Cerdá Silvestre F.
Hospital Universitario 12 de Octubre, Dept of Anaesthesiology, Madrid, Spain

Background and Goal of Study: Procalcitonin (PCT) is a propeptid of calci-
tonin produced by C-cells of the thyroid gland and cleaved intracellularly by 
proteolytic enzymes. It is undetectable in healthy people and rises in systemic 
inflammatory response syndrome (SIRS) as an acute-phase protein, making 
it useful for early diagnosis of inflammatory disorders and infections. The rea-
sons for SIRS following extracorporeal circulation (ECC) are not yet fully un-
derstood. We investigated PCT values as a biomarker of inflammation in lung 
transplantation patients with or without ECC.
Materials and methods: Of 104 patients that were transplanted in our center 
since 2008, 41 used ECC; one of them died in the theater because of an aortic 
dissection and two of them were transplanted before procalcitonin protocol 
started (group A, n=40). We compared the PCT levels on the first 72 hours, 
determined daily (PCT 1: 24hs - PCT 2: 48hs - PCT 3: 72hs), of these patients 
with 40 patients who received lung transplant without ECC during the same 
period (Group B). 
Results and discussion: 37 patients of group A and 19 of group B were bilat-
eral lung transplants. From the 40 patients of group A, 27 used conventional 
or modified ultrafiltration (UF), 11 did not use it and there were no data for the 
rest. In group A, the average PCT 2 level was 7,50 ng/ml (95% CI: 3,4-11,6; 
SD: 18,3) while in group B was 1,30 ng/ml (95% CI: -2,9-5,5; SD: 2), with sig-
nificant dif ference (t student, p= 0,039). No relation was observed between 
ECC’s duration and PCT levels. The variation of PCT levels during the first 
three days af ter lung transplantation is more evident between the first 48 and 
72 hours in both groups (Paired t Test, p=0,021 group A, p=0,013 group 
B). PCT levels of bilateral lung transplants showed no significant dif ference 
between groups (t student, p p>0,05). PCT levels with or without ultrafiltration 
af ter ECC show no statistical significant dif ferences (t student, p>0,05).
Conclusion(s): PCT levels rise af ter the use of ECC as an inflammatory bio-
marker, but this raise is not influenced by the duration of it. More studies with 
other biomarkers are needed to determinate if this raise may influence the 
antibiotic treatment af ter lung transplantation. 
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11AP08-1
Cerebral inflammation is modulated by aseptic isolated lung 
injury in a porcine model 

Kamuf J., Garcia Bardon A., Ziebart A., Thomas R., Thal S.C., Hartmann E.K.
Medical Center of Johannes Gutenberg Universit y, Dept of Anaesthesiology, 
Mainz, Germany

Background and Goal of Study: Bacterial pneumonia is known to cause re-
mote inflammation in peripheral organs. But it still is unclear, if this crosstalk 
is caused by bacterial proteins. Furthermore it remains to be elicited to what 
extend the brain is af fected by this crosstalk and if the blood-brain barrier is 
a suf ficient protection. 
We hypothesized that even an aseptic isolated inflammation of the lung would 
lead to an increase in cerebral inflammation and to morphologic changes of 
the hippocampus.
Materials and methods: Af ter approval of the state and institutional animal 
care commit tee we performed the study according to international guidelines 
for the care and use of laboratory animals. 20 anaesthetized pigs were ran-
domized to three groups: either ARDS by injection of oleic acid (n=8), control 
(n=8) or native (n=4). Animals of the ARDS- and control-group were kept 
under general anaesthesia for 18 hours and treated according to a standard 
protocol. Post-mortem the brain was examined histopathologically and the 
cerebral mRNA-expression of inflammatory key markers was analysed by 
real-time PCR. The results were compared by applying one-way-ANOVAs with 
post-hoc correction for multiple-testing. 
Results and discussion: The histopathologic examination showed no sig-
nificant dif ference in the number of neurons or activated microglia in the hip-
pocampus. The mRNA-expression analysis of the brain showed a significant 
increase of TNF-alpha and IL-6 in the hippocampus (p<0.05), there was no 
significant dif ference in cerebral cortex. Further cytokine (IL-8) and enzyme 
expressions (iNOS) in the cerebral cortex or hippocampus did not dif fer be-
tween the groups. 
Conclusion(s): It can be concluded that even an aseptic, isolated damage to 
the lung modulates the expression of inflammatory cytokines in the brain. As 
increased cerebral levels of inflammatory cytokines are associated with cere-
bral dysfunction1, the present data suggest an important role of mechanical 
lung injury as putative trigger for neurocognitive dysfunction.
Reference: 
1. Clark IA et al. The roles of TNF in brain dysfunction and disease. 
Pharmacol Ther. 2010 Dec; 128(3): 519-48

11AP08-2
Inhibition of cannabinoid 2 receptor in mice with CNS-injury 
induced immunodeficiency syndrome (CIDS) 

Lehmann C., Burkovskiy I., Kelly M.M., Zhou J.
Dalhousie Universit y, Pharmacology, Halifax, Canada

Background and Goal of Study: Patients af ter acute CNS injury have a high 
risk for an infection due to post-injury disturbance of the normally well-bal-
anced interplay between the immune system and the CNS, resulting in sys-
temic immunosuppression. This dysregulation has been termed CNS injury-
induced immunodeficiency syndrome (CIDS). 
The endocannabinoid system (ECS) is composed of endocannabinoids, spe-
cific receptors and metabolizing enzymes, and is involved in key homeostatic 
functions in the CNS and the immune system. It is suggested that local up-
regulation of the ECS occurs following CNS injury and represents an adaptive 
mechanism. Cannabinoid type 2 receptors (CB2R) are expressed in higher 
levels on microglia and peripheral immune cells and is shown to have an im-
munosuppressive role, suggesting that the activation of CB2R contributes to 
the immunosuppression in CIDS. We propose that the immunosuppression 
can be reversed by inhibition of CB2Rs on immune cells with a specific CB2R 
antagonist, such as AM630.
Materials and methods: CNS injury was induced in C57Bl/6 mice (male, 6-8 
weeks) via an intracerebral injection of the vasoconstrictor peptide, endothe-
lin-1 (ET-1, 2µg/µl). Immune response to lipopolysaccharide (LPS) challenge 
was assessed 24 hr later using intravital microscopy within the intestinal mi-
crocirculation. The brain tissue was extracted and stained with tetrazolium 
chloride (TTC) to confirm CNS injury. The ef fect of genetic CB2R knockout on 
the severity of CIDS was also assessed.
Results and discussion: Consistent with the induction of CIDS, intravital mi-
croscopy confirmed that immunochallenged animals with CNS injury have a 
reduced count of activated leukocytes within the intestinal microcirculation 

when compared to immunochallenged animals without CNS injury. AM630 
(2.5 mg/kg, i.v.) administration 15 min prior to LPS challenge, reversed this 
measure of suppressed immune function and did not have any detrimental 
impact on the infarct size. Genetic knockout of CB2R revealed that the CIDS 
was not induced af ter an acute CNS injury, confirming the involvement of the 
ECS in CIDS.
Conclusion(s): Our findings suggest that inhibition of the CB2R pathway 
af ter an acute CNS injury reverses CIDS without exacerbating the brain in-
jury. Further studies will focus on investigating various treatment time points, 
measuring inflammatory markers as well as pharmacologic confirmation of 
endocannabinoid pathway involvement.
Acknowledgements: Heart and Stroke Foundation 

11AP08-4
Management of a rare case of new onset refractory status 
epilepticus in a district general hospital 

Katyayani K., Kapoor R.
East Kent Hospitals Universit y NHS Foundation Trust, Dept of Anaesthesiology 
& Intensive Care, Canterbury, United Kingdom

Background: New onset refractory status epilepticus(NORSE) is status epi-
lepticus which has continued or recurred despite general anaesthetic for 24 
hours or more. The infrequency with which it is encountered and limited evi-
dence base available for treatment strategies make it a formidable manage-
ment challenge.
Case report: A 29 year old lady developed refractory generalized seizures re-
quiring admission to intensive care and administration of general anaesthetic. 
EEG was continuously monitored, intravenous infusions of anaesthetic induc-
tion agents and benzodiazepines were used in an at tempt to maintain a burst 
suppression pattern or electrographic silence while antiepileptic medications 
were titrated to therapeutic ranges. CT, MRI, CSF examination and serologi-
cal test for various infectious, autoimmune and toxic aetiologies were normal. 
Ketamine infusion, hypothermia, Trans Cranial Electro Magnetic Stimulation, 
Immunoglobulins and steroids, Ketogenic diet were at tempted as seizures 
remained refractory. Short duration burst suppression was evident with some 
treatment modalities but none showed sustained ef fect. At tempts to wean 
anaesthetic drugs were met with recurrence of electrographic and clinical sei-
zures. Af ter 46 days she was transferred to a tertiary centre where she had 
further MRI, PET scan, brain and muscle biopsies, mitochondrial and POLG 
sequencing, enzyme assays but no cause was identified. Plasma exchange 
was at tempted. Her stay was complicated by prolonged Burkholderia Gladioli 
sepsis. Sedation was gradually weaned of f af ter 63 days(despite periods of 
worsening EEG with assumption that it was inef fective). 
Six months later her seizures gradually improved and currently she has 
around 10-15 brief clinical focal seizures per day, is alert, interacts with envi-
ronment, haemodynamically stable and is making excellent progress on the 
rehabilitation ward.
Discussion: In this case NORSE was the presenting feature; no recognisable 
aetiology was ever identified. A review article published by Simon etal(1) out-
lines multiple treatment approaches, most of which were at tempted at the 
district general hospital. 
Reference: 
1. Simon shorvon et al: Brain2011:134;2802-2818.
Learning points: This case report emphasises the fact that good recovery 
can occur af ter weeks or months of SE especially in cases where no cause 
has been identified. Hence it is of paramount importance that therapy is con-
tinued and premature withdrawal of care is not contemplated. 
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11AP08-5
Evaluation of deep-forehead temperature (SpotOn®) during 
therapeutic mild hypothermia and rewarming 

Kato H., Doi M., Yoshiki N.
Hamamatsu Universit y School of Medicine, Dept of Anaesthesiology & 
Intensive Care, Hamamatsu, Japan

Background and Goal of Study: Therapeutic mild hypothermia (TMH) is an 
established treatment following cardiac arrest, and the measurement of core 
body temperature during the treatment is important. Although blood tempera-
ture has been accepted as the gold standard for measuring core tempera-
ture, it requires an invasive procedure. A recently developed thermometer, 
SpotOn® (3M, St. Paul, MN, USA), measures deep-forehead temperature 
(Tdf) as the core temperature in a noninvasive manner1), but its accuracy dur-
ing TMH has not yet been evaluated. The aim of this study was to compare 
temperatures measured in the pulmonary artery (Tpa) and/or urinary bladder 
(Tbl) using Tdf during TMH.
Materials and methods: We retrospectively studied four post-cardiac arrest 
patients who had undergone TMH. We cooled each patient’s core tempera-
ture to 35°C-36°C and maintained it for 24 h using the Arctic Sun 2000® target-
ed temperature management system (Medivance Inc., Louisville, CO, USA). 
Rewarming was performed at a rate of 0.05°C/h until the core temperature 
reached 37°C. To monitor the patients’ core temperatures, we measured Tpa 
in two of four patients, and Tbl and Tdf for all four patients. All the temperatures 
were recorded at 1-min intervals. We considered Tpa/Tbl as the reference val-
ues and compared Tdf to them using Bland-Altman analyses. We determined 
an accuracy of 0.5°C to be clinically acceptable.
Results and discussion: The four patients were all male (mean age, 63.8 
years, range 45-79 years; mean weight 74.6 kg, range 67.1-86 kg; mean 
height 165.5 cm, range 159.6-170 cm). The durations of measurement of 
TMH/rewarming were 811/1152 min, respectively. A total of 7852 value points 
were analyzed. Tpa/Tbl ranged from 35.1/34.8°C to 37.5/37.4°C, respectively. 
The mean average dif ference between Tdf and Tpa (i.e., Tdf minus Tpa) was 
−0.03°C (95% limits of agreement: ±0.10; 99.9% of the dif ferences were 
≤0.5°C). The mean average dif ference between Tdf and Tbl was −0.01°C 
(95% limits of agreement: ±0.08; 98.0% of the dif ferences were ≤0.5°C).
Conclusion: We conclude that Tdf has clinically suf ficient accuracy during 
TMH and rewarming. Its accuracy was not inferior to that of Tbl.
Reference: 
1. Yashar Eshraghi. Anesthesia and analgesia 119(3): 543-49 (2014) 
Funding: This study was not funded by any grant. 

11AP08-6
Venous cerebral congestion impairs cerebral oxygenation 
and is associated with worse outcome in post-cardiac arrest 
patients 

Lauwerijns B., Ameloot K., Genbrugge C., Eertmans W., Dens J., De Deyne C.
Ziekenhuis Oost-Limburg, Dept of Anaesthesiology & Intensive Care, Genk, 
Belgium

Background and Goal of Study: Post-cardiac arrest (CA) patients are at risk 
for secondary ischemic damage in case of suboptimal brain oxygenation dur-
ing ICU stay. We hypothesized that elevated central venous pressures (CVP) 
would impair cerebral perfusion and oxygenation (‘venous cerebral conges-
tion’). 
The aim of this study was to investigate the relationship between CVP, cere-
bral tissue oxygen saturation (SctO2) as assessed with near-infrared spectros-
copy (NIRS) and outcome in post-CA patients.
Materials and methods: A prospective, observational study was performed 
in 48 post-CA patients during therapeutic hypothermia (TH; 24 hours at 33°C, 
followed by rewarming at 0.3°C/h over 12 hours). SctO2 using FORE-SIGHT™ 
technology (CAS Medical systems, Branford, CT, USA) and CVP were con-
tinuously monitored. Multivariate logistic regression models were constructed 
to describe interactions between MAP-CVP and cardiac output (CO)-CVP as 
determinants of SctO2. The percentage of time above each CVP value (range 
0-25mmHg) was calculated per patient and odds ratios were determined to 
assess the association between the time above each CVP value and the odds 
to survive with good neurological outcome (CPC 1-2).
Results and discussion: We found a strong negative correlation between 
CVP and mean SctO2 (SctO2= -0.13xCVP+67.21%, R2 0.62, n=1 949 108 data 
points). Multivariate linear regression revealed high CVP to be a more impor-

tant determinant of SctO2 then low MAP without an important interaction be-
tween both (SctO2=0.01xMAP-0.20xCVP+0.001xMAPxCVP+65.55%). CVP 
and cardiac output were independent determinants of SctO2 with some in-
teraction between both (SctO2=1.86xCO-0.09xCVP-0.05xCOxCVP+60.04%). 
Logistic regression revealed that a higher percentage of time with a CVP 
above 5mmHg was associated with a lower chance to survive with good neu-
rological outcome at 180 days (OR 0.96, 95% CI 0.92-1.00, p=0.04).
Conclusion(s): Elevated CVP’s seem to result in lower brain saturations and 
are associated with worse outcome in post-CA patients. This pilot study pro-
vides for the first time strong evidence that venous cerebral congestion may 
be detrimental for post-CA patients. 

11AP08-7
Outcome prediction in out-of-hospital cardiac arrest patients 
using near-infrared spectroscopy 

Eertmans W., Genbrugge C., Meex I., Jans F., Dens J., De Deyne C., 
CardioBrain Research Group LCRP - University Hasselt, Belgium
Ziekenhuis Oost-Limburg, Dept of Anaesthesiology & Intensive Care, Genk, 
Belgium

Background and Goal of Study: Despite recent advances in cardiopulmo-
nary resuscitation and post-resuscitation care, post-anoxic neuronal injury 
still remains the major cause of mortality in patients admit ted af ter out-of-
hospital cardiac arrest. Near infrared spectroscopy provides bedside real-time 
information on frontal brain oxygenation by measuring the regional cerebral 
oxygen saturation (SctO2). The aim of the study was to monitor SctO2 for 48 
hours in OHCA patients during targeted temperature management (TTM).
Materials and methods: A prospective, observational study was performed 
during TTM at 33°C in 107 OHCA patients. SctO2 was continuously monitored 
using the FORE-SIGHTTM. The Cerebral Performance Category (CPC) scale 
was used to define patient’s outcome at 180 days af ter cardiac arrest (CA) 
(CPC 1-2: good - CPC 3-5: poor neurologic outcome). To define a possible 
outcome related threshold of SctO2, both the area or time of the SctO2 curve 
below pre-defined SctO2 thresholds as well as the presence of preset SctO2 
values were calculated and analyzed by univariate logistic regression.
Results and discussion: While 57 patients (53%) died, 50 patients (47%) 
survived with a good neurological outcome (CPC 1-2). Outcome prediction 
by the time under a preset SctO2 threshold did reveal that a longer duration 
below a SctO2 of 64% was associated with a poor neurological outcome (OR 
0.98 95% CI [0.97 - 0.99]; p = 0.04). By analyzing the presence of a preset 
SctO2 value, we found that (although not completely statistical significant) the 
odds to survive was almost 2.2 times lower whenever any SctO2 value of 50% 
or 51% was observed during the entire 48 hour period (50%: OR 0.45 95% 
CI [0.21 - 1.00]; p = 0.05 and 51%: OR 0.50 95% CI [0.22 - 1.12]; p = 0.09).
Conclusion(s): Out-of-hospital cardiac arrest patients who spend more time 
below a SctO2 of 64% had a worse outcome at 180 days post-CA. Moreover, 
the presence of any SctO2 value around 50% in the first 48 hours post-CA 
seems associated with a lower odds to survive, although more studies with 
larger sample sizes are needed to confirm our preliminary results. 

11AP08-8
Clinical management protocol of preemptive complex hormone 
therapy in patients with coma III 

Konareva T., Malyshev U.P., Baykova E.E.
Scientific Institut - Regional Hospital №1, Dept of Anaesthesiology & Intensive 
Care, Krasnodar, Russian Federation

Background and Goal of Study: To prevent disorder and to improve he-
modynamics, respiratory exchange and metabolism in patients with coma III 
by using combination of L-thyroxine, triiodothyronine, desmopressin acetate, 
methylprednisolone and insulin.
Material and methods: The study included 98 patients with coma III. They 
were divided into 2 groups: the 1st group included 43 patients with severe 
traumatic brain injury (TBI); the 2nd - included 55 patients with acute cerebro-
vascular disorder (ACD). Patients of the both groups were divided into two 
subunits: main subunit, patients who received hormones orally; and control 
subunit, patients who did not receive these drugs. During first and second 
days af ter hospitalization of patients have been measured hemodynamic, ele-
ktrolytes, biochemical parameters and respiratory exchange.
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Results and discussion: Baseline characteristics of the groups had not sig-
nificant dif ference. The first day the patients of the both groups needed vaso-
pressor support by administration noradrenaline and/or dopmin. The second 
day in control subunits the dose of noradrenaline and dopmin wasn’t changed 
significantly. In the course of the hormone therapy the dose of noradrenaline 
and dopmin was decreased significant: in patients with TBI from 0,175 (0,050-
0,250) to 0,075 (0,030-0,100) mcg/kg*min (р<0, 05) and from 6 (5,0-10,0) to 
5 (0-7,0) mcg/kg*min (р<0,05). And in patients with (ACD) from 0,10 (0,070-
0,200) to 0,05 (0,050-0,100) mcg/kg*min (р<0,05) and from 6,5 (5,00-9,00) to 
5 (0-6,0) mcg/kg*min (р<0,05). There were no significant changes in hemody-
namic in patients with TBI and (ACD) of the control group, that was expected 
without correction of basal metabolism. Central venous pressure (CVP) in-
creasing was observed, probably related to the massive infusion therapy. In 
the course of the hormone therapy in patients with TBI was registered increas-
ing SAP by 8.5%, DAP by 12%, MAP - by 14%, CVP by 33%. The number of 
deaths in one year af ter heart transplantation among recipients from donors 
of main group is 5% less, than among control group recipients from donors 
and 13% less af ter kidney transplantations. 
Conclusion: In connection with preemptive complex hormone therapy doses 
of noradrenaline and dopmin reduce significantly (by 43% and 20%), hemody-
namic and gas exchange improve. In intensive preparation of organ donors is 
possible the administration of thyroid and pituitary hormones orally, particular 
by donors af ter TBI. 

11AP08-9
Recovery of an immunocompetent adult patient with 
cytomegalovirus meningoencephalitis which is meet the 
criteria of brain stem death 

Rahardjo T.M.1, Maskoen T.T.2, Zulfariansyah A.2

1Maranatha Christian Universit y, Dept of Anaesthesiology & Intensive Care, 
Bandung, Indonesia, 2Padjadjaran Universit y, Dept of Anaesthesiology & 
Intensive Care, Bandung, Indonesia

Background: This case shows a extremely rare recovery proccess of a CMV 
infection in immunocompetent adult patient suf fered severe neurological syn-
dromes falls into a suspected brain stem death state complicated with pneu-
monia and pleural ef fusion. 
Case report: A 19-year old male arrived at the hospital emergency depart-
ment with reduced consciousness and seizure following high fever, headache, 
confusion and vomitus within a week before arrival. He was intubated and sent 
to the ICU. Physical examination found a nuchal rigidity and a tetraparesis 
with accentuated tendon reflexes. Electroencephalography (EEG) showed an 
acute structural lesion at right temporal or an epilepticus state. Cerebral spinal 
fluid (CSF) showed WBC count 16/mm3, PMN 13/mm3, MN 87/mm3, glucose 
42/dL and protein 216 mg/dL. Computer Tomography (CT) Scan was normal. 
IgM and IgG anti HSV were negative while IgM anti CMV was negative but IgG 
anti CMV was positive. The patient’s clinical condition deteriorates, sponta-
neous respiration disappeared, cranial reflexes became negative and brain 
stem death (BSD) was suspected all brain stem tests showed no response. 
Vasopressor was used to maintain hemodynamic stability. Therapy included 
antiviral, corticosteroid, antibiotics, anticonvulsant, antipyretic and antifungal. 
On day 30 patient gave a very vague response to painful stimuli at supraor-
bital nerve and respiration started to appear on day 37. He was weaned from 
ventilator and moved from ICU on day 90. 
Discussion: CMV infection in immunocompetent critically patients at ICUs 
has the prevalence ranges 0-35%. It can worsen the prognosis by prolong ICU 
stay, extend ventilator used and increase nosocomial infection [1]. The viral 
meningoencephalitis diagnose in this patient was made from fever, headache, 
stif f neck and vomiting as signs and symptoms of meningitis, while encepha-
litis indicated by loss of consiousness and cranial nerves dysfunction. CMV 
reactivation in this patient based on a positive result of IgG anti CMV and a 
negative result of IgM anti CMV [2]. 
References: 
1. Jain M, Duggal S, Chugh TD. J. Infect. Dev. Ctries. 2011;5(8):571-579.
2. Osawa R, Singh N. Critical Care. 2009;13:1-10.
Learning points: BSD must be confirmed precautiously even there is a nega-
tive result for BSD tests. CMV meningoencephalitis should be considered 
even for an immunocompetent adult patient. Accurate therapy and simultane-
ous intensive care have a very important role in recovery proccess. 

11AP08-10
Increasing palliative care input for patients with poor 
prognosis in neurosurgical intensive care unit (NICU) 

Yu-Lin W.1, Choo Hwee P.2

1Tan Tock Seng Hospital, Dept of Anaesthesiology & Intensive Care, 
Singapore, Singapore, 2Tan Tock Seng Hospital, Palliative Medicine, 
Singapore, Sierra Leone

Background and Goal of Study: There is Increasing evidence that a well-
structured palliative care initiative in the form of an integrative or consultative 
or a combination of both into standard ICU care can provide benefits for pa-
tients and families, and decrease hospital and ICU length of stay.
The goal of the the study was to improve palliative care resources for patients 
with poor prognosis in the ICU. End points included satisfaction scores via a 
questionaire and quantitative data of ICU length of stay.
Materials and methods: We embarked on a first of a kind ICU-Palliative 
Collaboration and Project in Singapore. The aim was to improve referral rate 
to palliative care for patients with poor prognosis in NICU. Poor prognosis was 
defined as patients with at least one of the following referral criteria;
1. Hypoxic Iscahemic Encephalopathy
2. Severe Head Injury with Poor neurological prognosis
3. Extensive Intracerebral/Subarachnoid Haemorrhage
4. Low presenting Glasgow Coma Scale (GCS) of less than 6.
A multi-disciplinary team, consisting of intensivists, neurosurgeons, medical 
social workers, nurses and palliative care physicians formed the core team to 
lead this project in NICU.
Interventions included:
1. A structured screening tool to identify patients.
2. A referral criteria that all involved in care of patient agrees upon.
3. Communication workshop conducted for all nurses and physicians in NICU 
to broach end of life care issues.
4. Weekly multi-disciplinary rounds to discuss current cases and to debrief 
previous patients referred.
Results and Discussion: 
1. The number of palliative care referrals for identified patients, increased from 
a baseline of 30% to an average of 85%.
2. Patient’s relatives when interviewed via a predefined questionaire, showed 
a higher level of satisfaction with overall medical care in hospital.
3. There was a 1.3 day reduction of ICU stay for patients referred to palliative 
care, with its associated cost savings.
Conclusion(s): Palliative care in the ICU is an important part of management 
of patients with poor prognosis. It has been shown to improve family emo-
tional outcomes and reduces ICU length of stay.
References: 
1. IPAL-ICU consensus Group. Crit Care Med 2010
2. The changing role of palliative care in the ICU. Aslakson RA et al. Crit Care 
Med 2014
Acknowledgements: Tan Tock Seng Hospital, Neurosurgical Intensive Care 
Unit 

11AP08-11
Caregiver experience in critical care regarding treatment limits 
and withdrawal 

Kelly J., Aron J., Crerar-Gilber A.
St George’s Universit y Hospitals NHS Foundation Trust, Dept of Intensive 
Care, London, United Kingdom

Background and Goal of Study: Ongoing organ support for dying patients 
may not be in their best interest and has resource implications. The decision 
to limit or withdraw active treatment in patients admit ted to the intensive care 
unit (ICU) is of ten complex, multi-factorial, and emotive (1). 
We aim to evaluate the ICU multi-disciplinary team (MDT) experience of man-
aging patients with treatment limitation and identify areas needing improve-
ment in order to enhance patient care, family experience and MDT ef ficacy.
Materials and methods: ICU MDT members completed an anonymous ques-
tionnaire over a two-week period, detailing their personal experiences manag-
ing end of life patients. Closed and open questions were used and responses 
were analysed with quantitative and qualitative methods.
Results and discussion: In total 40 responses were obtained. All staf f felt that 
decisions regarding treatment limits and withdrawal were not always ef fec-
tively communicated to themselves, with 20 (69%) of junior staf f and 3 (38%) 
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of senior staf f stating that communication within the MDT was ‚below ideal’.
Thematic analysis identified several issues. These included the sole use of 
verbal communication, unclear writ ten documentation, a lack of specific guid-
ance and lack of consistency with frequent rotation of medical staf f. As instruc-
tions were not clear, junior staf f, not confident with decision-making, would err 
on the side of caution, sometimes continuing inappropriate treatments.
Respondents described times where they felt miscommunication had limited 
the support they could of fer patients and their families. They reported feeling 
upset, frustrated and embarrassed due to lack of information. This led to a 
feeling that they were behaving in an unprofessional manner and were not 
providing the standard of care they desired. Staf f felt that improved docu-
mentation clarifying any treatment limitations is needed to improve MDT com-
munication and patient care. 
Conclusions: End of life care is vital for patients and their families. In our 
study, staf f members managing these situations felt that communication was 
sub-standard and this led to sub-standard care and personal and professional 
dif ficulties. 
A proforma to clarify these decisions and improve MDT communication is be-
ing introduced to address these issues. 
References: 
1. Wilkinson DJC and Savulescu J “Knowing When to Stop: Futility in 
the Intensive Care Unit”. Current Opinion In Anaesthesiology (2011). 24(2) 
p160-165 

11AP09-1
Ultrasonographic evaluation of right hemi-diaphragm 
excursions for prediction success in weaning from mechanical 
ventilation 

Prīdāne S.1, Sabeļņikovs O.2

1Rīga Stradiņš University, Faculty of Continuing Education, Residency 
Section, Riga, Latvia, 2Rīga Stradiņš University, Dept of Anaesthesiology & 
Intensive Care, Riga, Latvia

Background and Goal of Study: Mechanical ventilation-induced diaphragm 
atrophy is one of central problems in weaning process. Ultrasonographic (US) 
evaluation of diaphragm excursions could be a useful tool for prediction suc-
cess in weaning from mechanical ventilation (MV) [1].
Materials and methods: A prospective observational study was conducted 
in patients undergoing weaning from MV, in Pauls Stradins Clinical University 
Hospital ICU. US was performed af ter patient met weaning criteria (according 
to local protocol) and it was decided to discontinue MV [2]. 
Patients with neuromuscular disorders and diaphragmatic paralysis were ex-
cluded. Measurements were performed once on Pressure Support Ventilation 
(PS ≤ 10cmH2O, PEEP ≤ 5cmH2O). The right hemi-diaphragms of included 
patients were evaluated by M-mode ultrasonography (Esaote MyLabGamma 
AC2541 1-8 MHz convex probe). 
The average diaphragm excursions value (DEavg) was estimated from 3 se-
quential measurements. The rapid shallow breathing index (RSBI), dynamic 
compliance (Cdyn) and spontaneous tidal volume (VT spont) were obtained 
from the ventilator (Servoi, Maquet). Failure to wean was defined as new onset 
of MV within 48 h af ter releasing from ventilator [2].
Results and discussion: We analyzed 44 patients, of these 17 (38.6%) failed 
weaning from MV. There were no significant dif ferences between the success-
ful weaning (SW) and unsuccessful weaning (UW) groups in demographic 
data and length of MV. DEavg and Cdyn dif fered significantly between SW 
and UW groups (p=0.001 and p=0.007, respectively). RSBI and spontaneous 
tidal volume (VT spont) didn’t show significant dif ference between the groups 
(p=0.92 and p=0.13, respectively). DEavg showed the highest discriminative 
power for predicting success in weaning from MV compared with RSBI, Cdyn, 
VT spont (AUC 0.927; 0.486; 0.771 and 0.697, respectively) with best DEavg 
cut-of f value 10.2 mm.
Conclusions: Our findings suggest that right hemi-diaphragm excursions as-
sessed with M-mode ultrasonography is an accurate predictor for weaning 
success. 
References: 
1. Kim WY, Suh HJ, Hong SB, Koh Y, Lim CM (2011) Diaphragm dysfunction 
assessed by ultrasonography: influence of weaning from mechanical 
ventilation. Crit Care Med 39:2627-2630.
2. Boles JM, Bion J, Connors A, Herridge M, Marsh B, Melote C et al (2007) 
Weaning from mechanical ventilation. Statement of the Six th International 
Consensus Conference on Intensive Care Medicine. Eur Respir J 29:1033-
1056. 

11AP09-2
Lung echography as a predictive tool for extubation failure 
in intensive care 

Khoudi R., Charrada H., Feki M., Lamouchi A., Mili S., Benali M.
Universit y Manar Tunis, Dept of Anaesthesiology & Intensive Care, Nabeul, 
Tunisia

Background and Goal of Study: Weaning from mechanical ventilation in in-
tensive care is a major issue. the decision of extubation is based on clinical 
and biological criteria with a rate of failure of extubation of 10-20%. It is then 
important to search for new criteria to bet ter predict the failure or success of a 
respiratory withdrawal at tempt. The aim of this work is to assess the relevance 
of the LUS score (LUNG ULTASOUND SCORE) to predict the failure or suc-
cess of extubation to H48. 
Materials and methods: Prospective study involving intubated patients venti-
lated for more than 48 hours and has clinico-biological criteria for extubation. 
Pulmonary Ultrasound (LUS score), heart (LVEF, report E/Ea) were performed 
before and at the end of a 60 min spontaneous breathing trial on tube (VS). 
Statistical analysis was performed using IBM SPSS 20. The normality of the 
distributions was evaluated by performing a Kolmogorov-Smirnov. Student’s 
t test, Mann-Whitney test and the Wilcoxon test is used to compare the quan-
titative variables. 
Predictive threshold value LUS score is determined by a curve ROC (Receiving 
Operating Curve) to determine the threshold beyond which we are exposed 
significantly to failure of extubation.
Results: 32 patients were included. 30 patients have passed the test suc-
cessfully on VS tube and were extubated. 24 were finally weaned at 48 hours 
(group 1). 8 patients (20%) were re-intubated or have benefited from a NAV 
before 48 hours (group 2).
A statistically significant dif ference between groups 1 and 2 regarding age 
(57 ± 16 vs 31 ± 12, respectively; p = 0.002), history of COPD (85.7% vs. the 
14.3%; p = 0.001 and water balance (-433 vs 200; p = 0.041). 
Af ter the test tube on VS, the reports E / A and E / E ‘are significantly higher 
in group 2 (2 ± 0.7 vs 1.08 ± 0.2; p = 0.021) and (10, 6 ± 2.6 vs 6.9 ± 0.5; p 
= 0.006).LUS score was significantly higher in group 2, whether VSAI (16.25 
± 2.1 vs 9.3 ± 3, p = 0.01) or in the VS tubing (19.7 ± 2 5 vs. 11.8 ± 2.6, p 
<0.001).
In our study, a score of LUS in TET>16 predicted weaning failure with a sen-
sitivity of 87.5% and a specificity of 83.3%. The AUC is 0.99. In sub COPD 
group, a LUS score lower than 14 predict success with a sensitivity and speci-
ficity of 100%.
Conclusion(s): The determination of the variation of pulmonary ventilation 
of the lung ultrasound score in the test weaning from mechanical ventilation 
predicted extubation failure to 48 hours especially among high-risk patients. 

11AP09-3
Influence of tidal volume and positive end-expiratory pressure 
(PEEP) on stroke volume variation in mechanically ventilated 
patients 

Akoglu Unal E.1, Turan G.2, Ozturk Cimili T.1, Sanlı Karip C.2, Demir H.1, 
Akgun N.2

1Fatih Sultan Mehmet Teaching and Research Hospital, Depar tment of 
Emergency, Istanbul, Turkey, 2Fatih Sultan Mehmet Teaching and Research 
Hospital, Dept of Intensive Care, Istanbul, Turkey

Background and Goal of Study: The cyclic changes in intrathoracic pressure 
due to the mechanical ventilation cause specific changes in pre and af terload. 
This finally influence the lef t ventricular stroke volume and cardiac output. 
Several studies have indicated that stroke volume variations are influenced by 
tidal volume and PEEP but none have evaluated dif ferent tidal volumes and 
PEEP values. Our intent was to see the best mechanical ventilator set ting that 
af fect cardiac output and stroke volume less.
Materials and methods: Following Ethics Commitee approval and informed 
patient’s folk consent; 19 patients included in this study. This group comprised 
14 men and 5 women who had an age range between 45 and 88 years. All 
patients were sedated, curarized and mechanically ventilated in a volume con-
trolled mode. Four sets of measurements were performed in dif ferent ventila-
tor set tings. When measurement finished in each group, mechanically ventila-
tor parameteres set for new group and waited 15 minutes for measurement 
between each group. 
Group 1: TV 6 ml/kg, PEEP 5 cmH2O; 
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Group 2: TV 6 ml/kg, PEEP 8 cmH2O; 
Group 3: TV 8 ml/kg, PEEP 5 cmH2O; 
Group 4: TV 8 ml/kg, PEEP 8 cmH2O were applied. 
All measurements were performed in triplicate by echocardiography. 
Results and discussion: The preliminary results showed no significant dif-
ference was observed for mean stroke volume and cardiac out put among 
groups (p>0.05)

[Mean SV Values]

Conclusion(s): Reuter and colleagues demonstrated a linear relationship be-
tween tidal volume and stroke volume variation. However, we were unable to 
show this relationship. This is a preliminary report and number of patients is 
small, we continue the study. 
Reference: 
1. Reuter DA, Bayerlein J, Goepfert MS et al. Influence of tidal volume on lef t 
ventricular stroke volume variation measured by pulse contour analysis in 
mechanically ventilated patients. Intensive Care Med 2003, 29:476-480. 
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Dynamic variables of fluid responsiveness during pericardial 
effusion 

Broch O.1, Hess K.1, Fischer J.1, Meybohm P.2, Renner J.1, Gruenewald M.1

1Universit y Hospital Schleswig-Holstein, Dept of Anaesthesiology & Intensive 
Care, Kiel, Germany, 2Universit y Hospital Frankfur t, Dept of Anaesthesiology 
& Intensive Care, Frankfur t, Germany

Background and Goal of Study: Dynamic variables of fluid responsiveness, 
such as stroke volume variation or pulse pressure variation have become 
firmly established in algorithms for haemodynamic optimization (1). 
Certain confounders of these measurements, like increased abdominal pres-
sure, have been described (2). 
Pericardial ef fusion may ef fect heart-lung interaction, however, the reliability 
of these variables in the presence of pericardial ef fusion is still elusive. The 
aim of the present study was to investigate their predictive power in a porcine 
model with pericardial ef fusion. 
Materials and methods: Twelve german domestic pigs were studied before 
and during pericardial ef fusion. Instrumentation included a pulmonary artery 
catheter, a transpulmonary thermodilution catheter in the femoral artery and 
an 8.5 Fr introducer for volume infusion or blood withdrawal. Haemodynamic 
variables like cardiac output (COPAC) and stroke volume (SVPAC) derived from 
pulmonary artery catheter, stroke volume variation (SVV) and pulse pressure 
variation (PPV) were obtained. Receiver operating analysis has been per-
formed to evaluate the predictive power. 
Results and discussion: At baseline, SVV, PPV as well as COPAC and SVPAC 
reliably predicted fluid responsiveness (area under the curve (AUC): 0.81 
(p=0.02), 0.82 (p=0.02), 0.74 (p=0.07) and 0.82 (p=0.02)). In contrast, cen-
tral venous pressure and pulmonary artery occlusion pressure failed to pre-
dict fluid responsiveness. Af ter induction of pericardial ef fusion the predictive 
power of dynamic variables was impaired and only COPAC and SVPAC allowed 
significant prediction of fluid responsiveness (AUC: 0.77 (p=0.04) and 0.76 
(p=0.05)) with clinically relevant changes in threshold values. 

Conclusion(s): In this porcine model, pericardial ef fusion abolished the 
ability of dynamic variables to predict fluid responsiveness. As COPAC, SVPAC 
enabled prediction, its usage in a clinical set ting is clearly restricted by the 
change in threshold value.
References: 
1. Benes J et al. Crit Care. 2010;14(3):R118, 
2. Renner J et al. Crit Care Med. 2009 Feb;37(2):650-8 

11AP09-5
A prospective crossover study for assessment of Global 
End-Diastolic Index to compare of albumin administration 
compared to crystalloid in the perioperative inflammatory 
status 

Saishu Y., Takaki S., Yoshida T., Yamaguchi Y., Yamaguchi O., Goto T., 
KAISER Group
Yokohama Cit y Universit y, Dept of Anaesthesiology & Intensive Care, 
Yokohama, Japan

Background and Goal of Study: Albumin administration in critically ill patient 
is controversial. Our previous research showed that albumin increases blood 
volume 3 days but not 1 or 2 day(s) af ter major surgery when inflammation-in-
duced increases in vascular permeability are presumably improved. To exam-
ine whether the dif ferential ef fects of albumin and crystalloid dif fer depending 
on the days af ter surgery, we conducted this prospective crossover study to 
compare the changes in global end-diastolic index (GEDI) following adminis-
tration of either albumin or crystalloid on various days af ter major head and 
neck surgery. 
Materials and methods: We enrolled consecutive patients who underwent 
oral and pharyngeal tumor resection that requires 72-hour sedation af ter sur-
gery. From postoperative day 1 to 3, 100ml of 25% albumin and 500ml of crys-
talloid were administrated once a day at an interval of 6 hours. The sequence 
of administration of albumin vs. crystalloids was randomly allocated. On each 
day before and immediately af ter each fluid administration, the GEDI was 
measured using the transpulmonary thermodilution technique. The change of 
GEDI was calculated as (Post GEDI- Pre GEDI) / PreGEDI x 100 (%). This pa-
rameter was compared with respect to albumin and crystalloid administration 
in all the patients, and also in a subgroup of patients with hypoalbuminemia 
(serum albumin concentration <3.0 g/dl) and hyper inflammatory status de-
fined as above average of white blood cell account.
Results and discussion: Fif teen patients were studied, and the total num-
bers of measurement thermodilution af ter albumin and crystalloid administra-
tion were 37 and 38 times, respectively. When all the patients were consid-
ered, the changes in GEDI did not dif fer between albumin and crystalloid 
(albumin: 4.0±10.8 % vs. crystalloid: 0.1±8.7 %, p=0.21). In the presence 
of hypoalbuminemia, the changes in GEDI tended to be greater with albumin 
(6.1±9.3 % for albumin vs. 0.9±7.3 for crystalloid; P=0.05).
In the hyper inflammatory status with hypoalbuminemia, albumin ef fect on 
GEDI tended to be greater compared to crystalloid (albumin: 4.3±11.0 % vs. 
crystalloid: -2.8±6.6 %, P=0.08). 
Conclusions: In the patients with hypoalbuminemia and hyper inflammatory 
status, albumin may increase the circulating blood volume as measured by 
GEDI. However, our small sample size preclude any firm conclusion to be 
made, and the study is currently in progress. 
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The reliability of IVC delta index as a predictor of fluid 
responsiveness in dif ferent mechanical ventilator adjustments 

Turan G.1, Akoglu Unal E.2, Ar Yıldırm A.1, Cimili Ozturk T.2, Demir H.3, 
Akgun N.1

1Fatih Sultan Mehmet Teaching and Research Hospital, Dept of Intensive 
Care, Istanbul, Turkey, 2Fatih Sultan Mehmet Teaching and Research Hospital, 
Depar tment of Emergency, Istanbul, Turkey, 3Fatih Sultan Mehmet Teaching 
and Research Hospital, Depar tment of Emergengy, Istanbul, Turkey

Background and Goal of Study: As avoiding hypovolemia but also fluid over-
load is of utmost importance in the management of critical care unit patients. 
Mechanical ventilation induces cyclic variations in vena cava diameter mea-
sured by ultrasonography have been used as an accurate predictor of fluid 
responsiveness. Barbier and colleagues (1) demonstrated that delta index (DI) 
of IVC was able to predict fluid responsiveness. Multiple studies of IVC DI 
have been performed, but they used the same tidal volumes (TV) 8 ml/kg. Our 
intent was to see whether or not the DI using lower tidal volumes and higher 
PEEP ventilation was similar to that obtained in previous studies. 
Materials and methods: Following Ethics Commitee approval and informed 
patient’s folk consent; 19 patients included in this study. This group comprised 
14 men and 5 women who had an age range between 45 and 88 years. All 
patients were sedated, curarized and mechanically ventilated in a volume con-
trolled mode. Four sets of measurements were performed in dif ferent ventila-
tor set tings. When measurement finished in each group, mechanically ventila-
tor parameteres set for new group and waited 15 minutes for measurement 
between each group. 
Group 1: TV 6 ml/kg, PEEP 5 cmH2O; Group 2: TV 6 ml/kg, PEEP 8 cmH2O; 
Group 3: TV 8 ml/kg, PEEP 5 cmH2O; Group 4: TV 8 ml/kg, PEEP 8 cmH2O 
were applied. All measurements were performed in triplicate by echocardiog-
raphy. Subcostal approach was used to measure the IVC diameter.
Results and discussion: The preliminary results demonstrated no significant 
dif ference between the estimated mean IVC DI among four groups (p>0.05). 
Pairwise comparison of TV 8 ml/kg and PEEP 5 cmH2O group with other 
groups by Bland-Altman analysis showed a clinically significant bias with wide 
limits of agreement (LOA, Group 1 vs Group 3: 13 %; Group roup 2 vs Group 
3: 26 %; Group 4 vs Group 3:18%). 

[Graphic1]

Conclusion(s): Our results show that measurement of IVC DI cannot be reli-
ably used as a predictor of fluid responsiveness with dif ferent ventilator set-
tings. This is a preliminary report and we continue the study. 
Reference: 
1. Barbier C, Loubires Y et al. Intensive Care Med. 2004;30:1740-6. 
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Care, Istanbul, Turkey, 2Fatih Sultan Mehmet Teaching and Research Hospital, 
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Background and Goal of Study: Ultrasonographic measurements of respira-
tory changes in inferior vena cava (IVC) diameter were of fered as predictors 
of fluid responsiveness for patients where invasive measurements were not 
feasible and easier parameters were sought. The aim of this study was to 
assess the diagnostic utility of several hemodynamic parameters to detect 
the presence of fluid responsiveness. Second, ef fect of dif ferent ventilator 
parameters on those variables were also assessed. 
Materials and methods: Following Ethics Commitee approval and informed 
patient’s folk consent; 18 patients included in this study. All patients were se-
dated, curarized and mechanically ventilated in a volume controlled mode. 
Four sets of measurements were performed in dif ferent ventilator set tings. 
When measurement finished in each group, mechanically ventilator param-
eteres set for new group and waited 15 minutes for measurement between 
each group. Group 1: TV 6 ml/kg, PEEP 5 cmH2O; Group 2: TV 6 ml/kg, PEEP 
8 cmH2O; Group 3: TV 8 ml/kg, PEEP 5 cmH2O; Group 4: TV 8 ml/kg, PEEP 8 
cmH2O were applied. Passive leg rising(PLR) were applied in the patients who 
ventilated TV 8 ml/kg, PEEP 5 cmH2O. Patients were separated into respond-
ers and non-responders by the change in CVP (R ≥ 2 cm, NR<2 cm) following 
passive leg rasing (PLR) maneuver. 
Results and discussion: HR change af ter PLR was found as an accurate pa-
rameter to discriminate responders than non-responders with an AUC of 0.71 
and any increased HR af ter PLR was 50 % sensitive and 100% specific for be-
ing a responder. Mean IVC diameter in Group 3 was also accurate (AUC: 0.76) 
and all patients but one with an IVC diameter <20.6 mm were responders (Sp: 
60 %, Sens: 87.5%). Accuracy of mean IVC diameters were significant and the 
same for Group1, Group 2 and Group 3 but Group 4. All other parameters 
were statistically not significant (p>0.05).

[Graphic 1]

Conclusion(s): Mean IVC diameter can be used as a reliable predictor of 
fluid responsiveness in mechanically ventilated patients. This is a preliminary 
report and we continue the study. 
References: 
Marik P, Monnet X, Teboul JL. Annals of Intensive Care 2011, 1:1
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The right ventricle af ter applying PEEP in mechanical ventilated 
patients. A Transesophageal Echo-Tissue Doppler study 
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1General Hospital ‚G. Hatzikosta’, Dept of Intensive Care, Ioannina, Greece, 
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Background and goal of study: It is well known that even a slight increase in 
pulmonary vascular resistance can overload a normal right ventricle, thereby 
impairing its systolic function. Also, right ventricular disfunction is strongly 
related to the prognosis in patients with respiratory failure. We illustrate the 
valuable information provided by transesophagial echocardiography for he-
modynamic monitoring of right ventricle during applying low and moderate 
levels of PEEP in mechanical ventilated patients.
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Material and methods: 14 patients under pressure control mechanical ven-
tilation were studied. The two-dimensional transesophagial echo, M-mode 
and tissue Doppler were used and a total of 10 parameters for each patient 
were recorded: tricuspid ring systolic velocity (St), tricuspid annular plain 
systolic excursion (TAPSE), myocardial performance index (MPI), myocardial 
isovolumic acceleration time (IVA), ejection time in pulmonary artery (ET), 
end-systolic (EcIS) and end-diastolic (EcID) eccentricity index of lef t ventricle, 
end-systolic (ESA) and end-diastolic (EDA) area of right ventricle and, finally, 
the fractional area change (FAC) of right ventricle. Measurements were made 
initially with zero PEEP, then 10 minutes af ter applying 5cmH2O PEEP and 
again 10 minutes af ter applying 10cmH2O PEEP. 
Results: Af ter applying 5cmH2O PEEP no statistically significant changes 
were observed. By increasing PEEP to 10cmH2O statistically significant 
changes were observed in: 
St from 10,86±3,8 at 0 PEEP to 8,7±2,9cm/sec
TAPSE:2,876±0,64 to 2,385±0,55cm
IVA:2,2692±0,93 to 2,8536±1,62m/sec2

ET:259,27±17,47 to 229,34±31,22msec
EcID:0,9±0,07 to 0,99±0,08
EDA: 21,372±5,01 to 18,87±4,15cm2

Regarding other parameters, the changes were insignificant.
Conclusion: In our study no harmful ef fect on function of right ventricle was 
observed by applying 5 cmH2O PEEP. At 10 cmH2O PEEP changes in the func-
tion of right ventricle were observed. It seems that these changes are mainly 
due to reduced filling of right ventricle and, secondly, they come as a result of 
increased right ventricular af terload.
References: 
Jardin F., Vieillard-Baron A: Right ventricular function and positive pressure 
ventilation in clinical practice: from hemodynamic subsets to respirator 
set tings. Intens Car Med 2003, 29:1426-1434
Bouferrache K, Vieillard-Baron A: Acute respiratory distress syndrome, 
mechanical ventilation and right ventricular function. Cur Opin Crit Car 2011, 
17:30-35 
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Background: Internal jugular vein (IJV) catheterization is an essential and 
inevitable procedure during intensive care. The larger size of IJV was an ab-
solute factor for easy and reliable catheterization. The ef fect of positive end-
expiratory pressure is known as a one of useful procedures to enlarge IJV 
diameter; however, the investigations were limited in the patients who was 
induced general anesthesia with oro-tracheal intubation. The aim of current 
study was to evaluate the ef fect of non-invasive positive airway pressures 
(NIPAP) on the right IJV size.
Methods: Af ter the approval from the division commit tee, we enrolled 9 
healthy volunteers without any complications in our department. Af ter equip-
ping NIPAP mask, the participants were in supine position (0º) on the operat-
ing table and spontaneously breathe with 0, 5 and 10 cmH2O NIPAP by the 
ventilator (Respironics V60, Philips, Tokyo, Japan). During each implemen-
tation of NIPAP, the table tipped 20º head up and - 20º down. The cross-
sectional area (CSA) and antero-posterior diameter (APD) of right IJV were 
determined using ultrasound linear transducer (CX50, Phlips, Tokyo, Japan). 
The CSA and APD were analyzed using ANOVA.
Results and discussion: The both bed angle and NIPAP were indepen-
dently significant factor to enhance the CSA and APD during NIPAP breathing 
(Table). NIPAP enlarged IJV size in all positions, especially in head up position. 
Unlike the set tings in operating room, some of admit ting patients to intensive 
care unit required for taking reverse Trendelenburg position because of heart 
failure and pulmonary edema. IJV catheterization under NIPAP could be a 
solution of appropriate procedure and reduction of symptom.
Conclusions: Not only for respiratory support but also for steady vascular 
access to IJV, the NIPAP might be an ef fective and useful tool for critically ill 
patients.
References: 
1. Lee SC, et al. Acta Anaesthesiol Scand 2012; 56: 840-5.
2. Zhou Q, et al. Eur J Anaesthesiol 2012; 29: 223-8.
3. Marcus HE, et al. Anesth Analg 2010; 111: 423-6. 
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A comparison of real-time ultrasound-guided method 
and anatomical landmark technique for subclavian vein 
catheterization 

Fki M., Khoudi R., Charrada H., Mili S., Fareh K., Benali M.
Universit y Manar Tunis, Dept of Anaesthesiology & Intensive Care, Nabeul, 
Tunisia

Background and Goal of Study: Several meta-analysis and recent clinical 
practice guidelines strongly support ultrasound guidance (USG) when insert-
ing through the internal jugular vein (IJV) [1]. However, there are few data on 
the potential advantages of the use of USG for subclavian vein (SCV) cath-
eterization. 
The aim of this study was to determine whether USG of SCV catheterization re-
duces catheterization failures and adverse events compared to the traditional 
“blind” landmark method (LM).
Material and methods: Af ter approval from the local Ethics Commit tee. 
We conducted a prospective randomized study from January to June 2015. 
Patients requiring a central venous catheter placement (CVC) in non emergent 
conditions were randomly allocated into 2 groups: real-time USG SCV cath-
eterization according to the longitudinal approach (Group US) and anatomical 
LM method (Group LM). The non inclusion criteria were the presence of a 
coagulopathy or the vein thrombosis. All procedures were performed by the 
same novice operator. 
The primary outcome parameter was the catheterization success rate. The 
number of at tempts, the number of redirections, the access time, and cathe-
terization-related mechanical complications were recorded. Statistical analy-
sis was performed using IBM SPSS 20. 
Results and discussion: 70 patients were included, 35 in Group US and 35 
in Group LM. Success rate of SCV catheterization was 100% in Group US 
versus 85.7% in Group LM (p=0.54). Success rate was significantly higher 
in the obesity subgroup US (100%) than obesity subgroup LM (25%) with 
p=0.024. Other results were expressed in Table 1. The evolution of the acces 
time in terms of the patients’ rank showed a significant learning curve in the 
US group (r2=0.5854; p=0.00022), however, in the LM group this relation was 
weak (r2=0.24; p=0.2).
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 Group US Group LM P

Success rate in the first at tempt (%) 82.9 40 0.0001

The number of at tempts 1[1-1] 2[1-4] 0.0001

The incidence of redirection of the 
needle (%) 14.3 68.6 0.0001

The number of redirections 0[0-0] 2[0-5] 0.0001

The access time (sec) 19 [14 - 40] 48 [15,75 - 70,25] 0.028

Complication rate (%) 5.7 37.1 0.001

[Table 1]

Conclusion(s): Real-time USG infraclavicular SCV catherization is more ef-
fective than the traditional LM technique with best success rate and less rate 
of complications. This technicis easy to learn so it allows the inexperimented 
operator to be quickly ef ficient.
Reference: 
1. Intensive Care Med 2012;38(7):1105-17 
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Introduction: Central venous track laying is preferable SVC territory even if 
exposed to a significant risk of complication. We studied the impact of ultra-
sound for the central track laying subclavian and internal jugular in terms of 
learning, time of laying and incidence of complications. 
Materials and methods: Patients were enrolled from March to September 
2015. The ultrasound guidance was performed with a portable device like 
Sonosite and a high frequency probe (7,5MHz). Data collected were: the pa-
tient’s morphological data, the exposure time and possible complications. All 
punctures were performed using the cross section with a vascular puncture 
“of f plan”. The residents received theoretical training followed practical ex-
amples before being included in the study. 
Results: 20 central pathways subclavian(sc)and20 internal jugular(jug) were 
included.
The results in terms of learning, success and complications are presented 
in Table . the learning was fast: af ter laying the vein catheters 5 subclavian 
and 3 to the internal jugular vein, a resident was able to successfully placing 
a central line in the first puncture. The central venous line has been set up in 
the first puncture in 62% of cases. The subclavian puncture site averaged 55 
mm below the clavicle and 90 outside the manubrium. For the internal jugular 
vein is behind the common carotid artery in 35% of cases and within in 20% 
of cases. The encountered complications were arterial puncture, a case of 
aberrant course (retrograde) and one case of pneumothorax in the way sub-
clavian; and 3 cases of arterial puncture in the internal jugular. 
First at tempt success rate:sc (75%) vs jug (85%) p= 0.47;Average number of 
puncture: sc (1.35) vs jug (1.3) p= 0.82; Complication rate:sc (15%) vs jug 
(15%) p= 1; Average time guide the climb(min): sc (8,6) vs jug (7.9) p=0,23; 
Medium dif ficulty level (0à10): sc (4/10) vs jug ( 3/10) p= 0.66.

Conclusion: Learning the central venous line break jugular or subclavian 
under ultrasound guidance is fast. The introduction of ultrasound guidance 
device lengthens the preparation time but must be weighed against the high 
rate of success in the first puncture. 
The ultrasound guidance can puncture the subclavian vein more laterally, 
away from the pleural dome considerably reducing the risk of pneumothorax 
and to reduce the risk of arterial puncture to the external jugular vein. The 
study showed no dif ference between the subclavian and internal jugular vein. 
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Background and Goal of Study: The CNAP technology (CNSystems 
Medizintechnik AG, Graz, Austria) provides noninvasive continuous record-
ing of the arterial pressure waveform based on the volume clamp method. 
Recently, an algorithm for measuring cardiac output (CO) using pulse con-
tour analysis of the CNAP-derived arterial waveform became available. In this 
study, we compared CO measurements and trending capability of the novel 
CNAP-CO (CNCO) with intermit tent invasive CO measurements derived from 
the pulmonary artery catheter (PAC; PAC-CO) in cardiosurgical intensive care 
unit patients. 
Materials and methods: In this interim analysis, we analyzed simultaneously 
obtained CNCO and PAC-CO measurements in 41 patients during the first 
hours af ter of f pump coronary artery bypass surgery. We performed 3 inde-
pendent sets of 5 consecutive thermodilution measurements each per patient. 
The average of the 3 closest of the 5 PAC-CO measurements was used for 
comparison with the average of the corresponding CNCO values. Four pairs 
of measurements were excluded due to artifacts resulting in 119 paired mea-
surements for analysis. In addition, we analyzed 27 cardiac output-modifying 
manoeuvres to evaluate trending ability. We conducted 2 separate compara-
tive analyses: 1) CNCO calibrated to the first simultaneously measured PAC-
CO value (CNCOcal) vs. PAC-CO and 2) CNCO auto-calibrated to biometric 
patient data ( CNCObio) vs. PAC-CO.
Agreement between the two methods was statistically assessed by Bland-
Altman analysis and by calculating the percentage error (PE). For evaluating 
trending ability, we calculated the concordance rate (CCR; exclusion zone 
0.5 L/min). 
Results and discussion: For CNCOcal, the Bland-Altman analysis revealed a 
mean dif ference of -0.2 L/min, a standard deviation of ±0.5 L/min and limits 
of agreement of -1.1 to +0.8 L/min. The PE and CCR were 19% and 100%, re-
spectively. For CNCObio, the Bland-Altman analysis showed a mean dif ference 
of +0.6 L/min, a standard deviation of ±1.1 L/min and limits of agreement of 
-1.6 to +2.8 L/min. The PE and CCR were 45% and 94%, respectively. 
Conclusion(s): In this clinical study in cardiosurgical intensive care unit pa-
tients, CNCOcal showed good agreement (PE 19%) and good trending capa-
bility (CCR 100%) when compared with intermit tent pulmonary artery thermo-
dilution. For CNCObio, we observed a higher PE (45%) but acceptable trending 
capability (CCR 94%). 
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Background and Goal of Study: Sepsis is a severe disease demanding 
quick diagnosis. The riboleukogram, representing the mRNA expression of 
blood cells, might be a valuable tool to stratify patients into high- and low-
risk ones. We hypothesize that gene expression from molecules involved 
in inflammatory processes might represent reliable markers. Intercellular 
adhesion molecule (ICAM)-1 is a classical a pro-inflammatory mediator and 
DRAXIN, is a neuronal guidance protein. The main goal of the study was to 
validate DRAXIN and ICAM-1 riboleukogram as predictive stratification bio-
markers for patients following heart surgery. 
Materials and methods: The study was approved by the institutional ethics 
commit tee (#265/09). Patients (n=23) with writ ten consent being admit ted 
on ICU af ter heart surgery were included. Daily blood sampling was contin-
ued until discharge from ICU or patient’s death. The plasma was separated 
and the blood pellet was used for mRNA Isolation. DRAXIN and ICAM ribo-
leukogram was assessed by RT-PCR (StepOne Plus, AB) and retrospectively 
correlated with the clinical data. Data: means ± SEM; tests: Log-rank test, 
ANOVA, Tukey’s multiple comparisons test; significance level: p<0.05. 
Results and discussion: Draxin mRNA in the first sample was significantly in-
creased in patients staying >10 days on ICU (2162,0±124,8 rel. mRNA expr.) 
vs. values from patients that stayed 1-2 days (973,0±79,2 rel. mRNA expr.; 
p<0.001) or 3-10 days (948,7±176,7 rel. mRNA expr.; p<0.001). DRAXIN 
mRNA levels directly correlated with the length of stay (p=0.0296). Similarly, 
ICAM-1 mRNA levels from the first blood sample were significantly increased 
in patients with >10 days on ICU (215,2±44,7 rel. mRNA expr.) vs. those from 
patients with 1-2 (39,65±4,9 rel. mRNA expr.; p<0.01) and 3-10 (36,77±5,6 
rel. mRNA expr.; p<0.01) days. ICAM-1 expression correlated with the stay on 
ICU (p=0.0373). Draxin mRNA levels rose earlier than IL-6 protein levels and 
thereby detected sepsis episodes in average 3,5±0,9 days earlier. 
Conclusions: The riboleukogram measurements were easy to perform, re-
producible and practicable for the clinical use. The mRNA expression in the 
whole blood of inflammation related factors might represent an at tractive al-
ternative to the standard protein detection as it measures the pre-stage of pro-
teins and thus detects regulations much faster, and thereby saving valuable 
time for adequate sepsis treatment. 
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Comparing two regimens of antibiotic prophylaxis in cardiac 
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2Kuban State Medical Universit y, Chair of Anasthesiology, Intensive Care and 
Transfusiology, Krasnodar, Russian Federation

Background and Goal of Study: Guidelines recommend that duration of an-
tibiotic prophylaxis in cardiac surgery should be no more than 48 h, but the 
growing number of facts say that it could be 24h.
Materials and methods: All 125 consecutive patients in 2014 had elective 
coronary artery bypass graf ting and/or valve impairment as a result of nonin-
fective valve desease and were divided in two groups. Preoperative, intra and 
postoperative data were analyzed. Group 1 (n = 56) was administered cefazo-
lin for 24 h as antibiotic prophylaxis (3 g/day); group 2 (n = 69) - patients with 
cefazolin for 72 h antibiotic prophylaxis (1 g every 8 h). Continuous variables 
were analyzed by using descriptive statistics (mean or median); categorical 
data were analyzed as proportions. Statistical analyses was performed by 
using SAS sof tware.
Results and discussion: Pre and intraoperative characteristics were almost 
the same in both groups: median age 64,9±7,2 and 60,8±8 (p<0.0025), body 
mass index 28,8±4,8 and 29,1±4,1 (p>0.1), diabetes mellitus 15 (26,8%) and 
14 (20,3%) (p>0.1) in group 1 and 2 respectively. Duration of stay in intensive 

care unit (ICU) was 21,1 (19,9 - 23,4) h and 20,7 (18,5 - 23,7) h (p>0.1), post-
operative hospitalization 13 (9 - 15) d and 13 (11 - 16) d were also similar in 
both groups. The whole frequency of postoperative infectious incidents had 
12 patients (21,4%) and 9 patients (13%) (p>0.1) in the group 1 and 2 respec-
tively, whereas pneumonia had 3 patients (25%) and 4 patients (44,4%) in 
group 1 and 2 respectively, p<0.01) and switching from antibiotic prophylaxis 
to therapy were significantly higher in group 1, where antibiotic prophylaxis 
lasted for 24 h. Mediastinitis had 2 patients and 3 patients in group 1 and 2 
respectively (p>0.1). No mortality was found in both groups.
Conclusion(s): 24 h antibiotic prophylaxis does not lead to higher incidence 
of surgical site infection and longer duration of postoperative hospitalization 
and stay in ICU although we found out that postoperative pneumonia and 
shif ting to antibiotic therapy was more of ten in group 1.
References: 
1. The Society of Thoracic Surgeons Practice. Guideline Series: Antibiotic 
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Background and Goal of Study: Remote ischemic preconditioning (RIPC) 
at tracted great interest because it seems to protect an organ remote from 
the preconditioned site such as arm or leg from damage induced by subse-
quent prolonged hypoxia or ischemia. Protective ef fects of RIPC have been 
found for various organs, including the heart, brain, and lung. Acute mountain 
sickness (AMS) and high altitude pulmonary edema (HAPE) represent the 
cerebral and the pulmonary form of high altitude diseases. In AMS, hypoxia-
induced cerebral vasodilation leading to activation of the trigeminovascular 
system is considered to play a pivotal role. In HAPE an exaggerated hypoxic 
pulmonary vasoconstriction constitutes a key factor. We hypothesized that 
RIPC protects the brain from AMS and the lung from an exaggerated rise in 
pulmonary artery pressure at 3450 m. 
Materials and methods: Af ter approval by the institutional ethics commit-
tee 40 healthy, non-acclimatized volunteers were randomized into 2 groups. 
At low altitude (Lauterbrunnen, 750 m, Switzerland) the RIPC group (n=20) 
underwent 4 cycles of lower limb ischemia that was induced by inflation of 2 
blood pressure thigh cuf fs to 200 mmHg for 5 min followed by 5 min of re-
perfusion. In the control group (n=20) the manoeuvre was timed identical but 
the cuf fs were inflated to only 20 mmHg. Thereaf ter, participants completed a 
passive ascent by railway over 2 h to the research station at the Jungfraujoch 
(3450 m, Switzerland). Af ter 5 h, 10 h, 24 h, 29 h, 34 h and 48 h at high altitude 
AMS was evaluated by the Lake Louise score (LLS) and the AMS-C score, 
and pulmonary artery systolic pressure (PASP) was assessed by transtho-
racic echocardiography. 
Results and discussion: There was no significant dif ference between the 
RIPC and the control group neither in the incidence (RIPC: 35%, control: 35%) 
nor in the severity of AMS (maximum in the RIPC and in the control group 
af ter 24 h at high altitude. LLS: 4,6±4,1 and 3,0±1,8; AMS-C Score: 0,69±0,9 
and 0,37±0,08, respectively; P>0,20; mean±SD). Furthermore, there was no 
dif ference in PASP between both study groups (maximum pressure af ter 10 h 
at high altitude in RIPC: 33±8 and 37±7 mmHg in controls; P=0,19). 
Conclusion: This study indicates that RIPC, performed immediately before 
passive ascent to 3450 m, does not at tenuate AMS and the degree of high 
altitude pulmonary hypertension. Thus, RIPC cannot be recommended for 
prevention of high altitude diseases. 
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Airway complications in pediatric patients with congenital 
heart disease 

Iemets R., Yemets H., Zhovnir V.
Ukrainian Children’s Cardiac Center, Dept of Anaesthesiology & Intensive 
Care, Kyiv, Ukraine

Background and Goal of Study: Airway complications in operated children 
with congenital heart disease (CHD) leads to serious dif ficulties in anesthetic 
management and postoperative intensive care. We performed retrospective 
study of 8-year management experience of patients with CHD, complicated by 
airway problems (compressions, malacia).
Materials and methods: From 2008 till 2015 year in our clinic there were 
operated 8726 children with CHD. For the diagnostic of airway complication 
we used clinical sings, X-ray, fiber-optic bronchoscopy, computer tomogra-
phy, magnetic resonance imaging. Using these methods we detected group 
of patients with airways obstructions, whom we estimated the presence and 
severity of airways compression or tracheobrochomalacia. That represented 
a study group, that was compared with the patients, that had not airway com-
plications. Demographic data, time of mechanical ventilation and ICU stay, 
30-day mortality were calculated as the median and compared with Mann-
Whitney U test.
Results and discussion: Study group consisted of 103 patients, who had dis-
order of airway patency. That represented 1,4% of f all our operated patients. 
Perioperative and anesthetic management of these patients was performed 
with due to consideration for their condition and cardiac disease. 71 patient 
(69%) had dif ferent amount of narrowing of trachea or bronchi. 32 patients 
(31%) had sings of tracheobronchomalacia. Control group consisted of 8623 
patients (98,6%), who had not such concomitant problems during periopera-
tive period. Median time of ICU stay in study group was 12 days, whereas in 
control group it was 3 days (p<0,05). Median time of mechanical ventilation 
for study group was 68 hours, that was significantly longer then analogous 
time for the patients without airway complications - 11 hours (p<0,05). The 
mortality rate in study group was 7,7 %, while this rate for all pediatric patients 
that were operated last 8 years in our clinic was 1,4% (p<0,05).
Conclusion(s): Airways compressions and tracheobronchomalacia in pa-
tients with CHD can complicate their postoperative period significantly. Airway 
complications lead to prolonged time of mechanical ventilation and time of 
ICU stay. Our position is to provide more accurate respiratory system assess-
ment in those patients whom are expected concomitant airways compres-
sions. 
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Aims: Specialised post-operative care is challenging due to the complex na-
ture of the service and the frequent rotation of junior medical and nursing 
staf f on the cardiothoracic intensive care unit. Af ter elective coronary artery 
bypass graf t (CABG) surgery, several aspects of care are important in reduc-
ing morbidity and mortality. An audit was conducted to assess performance 
in delivering optimum care, and a protocol developed to address deficiencies. 
Methods: An audit cycle was carried out against departmental standards for 
post-operative care af ter CABG surgery. Data was collected prospectively 
over a two week period. A multi-disciplinary post-operative care pathway was 
developed to provide a structured timeline to ensure appropriate and timely 
treatment was delivered. The pathway was publicised and implemented, and 
a re-audit carried out. 
Results: 22 patients fulfilled inclusion criteria for the initial audit. The results 
are summarised in table 1. Notable deficiencies included timing of aspirin 
loading, antibiotic prophylaxis, pacemaker checks and chest radiograph in-
terpretation. The CABG pathway was utilised in 14 of the 22 patients (64%) 
included in the re-audit. A significantly higher proportion of patients re-
ceived timely aspirin therapy when the CABG pathway was used (p=0.0073). 
Compliance with antibiotic prophylaxis and post-operative pacemaker checks 
also increased with pathway use, and chest radiograph interpretation was 
significantly improved (p=0.0009). All 14 patients received appropriate VTE 
prophylaxis af ter pathway introduction, an improvement on previous practice. 

Departmental standards

Initial Audit 
(% compliance 

with departmental 
standards)

Re-audit with CABG 
Pathway 

(% compliance with 
departmental standards)

p value

Appropriate aspirin loading/
omission 90.1% 100% 0.5111

Aspirin loading within 6-10 h 42.9% 85.7% 0.0073

Prophylactic antibiotics 54.5% 85.7% 0.0756

Post-operative ECG 95.5% 100% 1.0000

Post-operative pacemaker 
check 66.7% 75% 1.0000

VTE prophylaxis Day 1 72.7% 100% 0.0625

VTE prophylaxis Day2 86.3% 100% 0.2667

Chest radiograph af ter chest 
drain removal 86.3% 92.9% 1.0000

Chest radiograph result 
documented 13.6% 71.4% 0.0009

[Table 1. Audit cycle results]

Conclusions: The audit highlighted several areas of post-operative manage-
ment that could be improved. Compliance with all departmental standards 
increased with CABG pathway use but uptake of the new pathway was sub-
standard and may improve with increased awareness. We aim to further pro-
mote the CABG pathway and introduce similar pathways for other elective 
cardiac surgeries. 
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Modified trans-laryngeal tracheostomy is safe for ventilator-
dependent cardiac patients 

Babaee T.
Rajaee Hear t Hospital, Iran Universit y of Medical Sciences, Dept of 
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Background and Goal of Study: Tracheotomy is performed by using three dif-
ferent methods: Traditional (surgical), Percutaneous Dilatation Tracheostomy 
(PDT), and Trans Laryngeal Tracheostomy (TLT), or classical Fantony method. 
In classical tracheostomy through the larynx, 31.1 percent of dif ficulty is en-
countered and reported because of retrograde passage of guide wire from 
the trachea to the larynx. In this study, a new method has been introduced 
(modified Fantony method) in order to reduce and correct the technical dif-
ficulty of classical Trans Laryngeal Tracheotomy through the larynx.
Materials and methods: The present study has been conducted as a pro-
spective case series. The study population was 159 patients hospitalized be-
cause of cardiac diseases, which their stay in ICU and cardiac CCU became 
longer than one week, and were consulted and advised for elective tracheos-
tomy, so modified tracheotomy through larynx (MTLT) was performed for all 
patients (the new method).
Results and discussion: Modified tracheotomy through the larynx (MTLT) 
was performed on all patients with no technical problems, and no consid-
erable bleeding (less than 10 ml) despite the high INR (more than 1.8 and 
less than 3.4 in 84 patients). All clinical parameters studied including arterial 
oxygen pressure, oxygen saturation, heart rate, blood pressure, the maxi-
mum airway pressure, and hemoglobin, remained unchanged or indicated 
an improvement.
Conclusion(s): The study indicated that using new and improved method 
of tracheostomy through larynx did not impose any dif ficulty in retrograde 
passage of guide wire as was reported in the classical Fantony method, and 
this procedure could also be safely conducted to patients with coagulation 
disorders( with INRs more than 1.8 and less than 3.4).
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Derived ROTEM parameters in end-stage liver disease. 
An insight into cirrhotic coagulopathy 
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Background and Goal of Study: The re-balanced approach on hemostasis 
in End-Stage Liver Disease (ESLD) has changed the way we investigate and 
treat cirrhotic coagulopathy. Viscoelasting tests have become widely used in 
such patients, especially during the perioperative period. We hypothesize that 
derived ROTEM parameters may of fer new information about the pathophysi-
ological mechanisms of cirrhotic coagulopathy.
Materials and methods: 162 cirrhotic patients were prospectively included 
during a two year period: March 2013- March 2015. Collected data were: de-
mographic data, etiology and severity of ESLD, liver functional tests, standard 
coagulation tests, platelet count and ROTEM parameters. Four ROTEM tests 
(ExTEM, InTEM, FibTEM, ApTEM) were performed on each patient and both 
standard (clot ting time-CT, clot formation time-CFT, maximum clot firmness-
MCF) and derived (thrombin potential index-TPI, maximum velocity of clot 
formation-MaxV, time to MaxV-MaxVt, area under the curve-AUC and maxi-
mum clot elasticity-MCE) parameters were recorded.
Results and discussion: Patients mean age was 54±12.6 years and mean 
MELD score was 19.19±6.27. INTEM CFT strongly correlated with AUC 
(p=0.003), MCE (p=0.001) and TPI (p=0.001). ExTEM CFT correlated with 
TPI (p=0.003) and we determined a cut-of f value of 20 for ExTEM TPI below 
which ExTEM CFT rose exponentially. Platelet count correlated with ExTEM 
MCF (p=0.008), ExTEM TPI (p=0.000), MaxV (p=0.045) and MCE (p=0.000). 
We determined a cut-of f value of 60000 for platelets below which ExTEM clot 
formation became significantly impaired and a cut-of f value of 70000 below 
which clot elasticity significantly decreased. 
Conclusion(s): Derived thromboelastometric parameters can of fer a complex 
pathophysiological explanation of cirrhotic coagulopathy. Our results demon-
strate the central role of platelets in determining clot strength and elasticity. 
The use of such parameters in clinical practice remains to be further evalu-
ated. 
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SIRS, SEPSIS and TEG® 
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Background: There is a lot of interest in the use of coagulation tests to diag-
nose hypo- and hypercoagulability in sepsis.
Objective: The objective of the study was to test whether thromboelastogra-
phy (TEG®) -kaolin was able to detect an hypercoagulable state in comparison 
to thrombin generation test (TGT) and standard coagulation tests. Our main 
hypothesis was that patients would develop an hypercoagulable state.The 
original feature of our study design is the selection of participants at high risk 
of developing an hypercoagulability state with a close follow-up throughout a 
7-days period in order to monitor the modification of TEG® profile.
Method: This is a monocentric prospective observational pilot study in a uni-
versity hospital intensive care unit. We included all consecutive patients who 
undergone major general surgery (oesophagectomy or pancreatectomy) at 
high risk of post-operative SIRS or sepsis. We used the Thromboelastograph 
Analyser® for TEG and thrombin generation was measured with a calibrated 
automated thrombography system Fluoroskan Ascent Thermo® with 5 pM of 
tissue factor. Standard coagulation tests included PT, aPTT and fibrinogen. 
Patients were followed for 7 days at least. Ethical commit tee approval: 2013-
A99107-38.
Results: 14 patients were included between March 2014 and October 2015. 
All patients received heparin (unfractionated or low molecular weight) for pro-
phylaxis of venous thromboembolism. Mean TEG maximal amplitude was 
63.8mm (5.84 SD) the first day and 72.29mm (11.5 SD) the last day with a 
high relationship with fibrinogen concentration. Mean alpha angle TEG was 
67.82° (4.16 SD) the first day and 69.05° (7.28 SD) the last day. Mean endog-
enous thrombin potential (ETP) was 1923 nM.min(344 SD) the first day and 
1803 nM.min (334 SD) the last day. Mean fibrinogen concentration was 2.9 
g/L (0.67 SD) the first day and 6.7 g/L (1.90 SD) the last day. We observed 12 

SIRS and 9 sepsis. There was 2 haemorrhagic events but no thromboembolic 
complication.
Conclusions: We observed significant variations of TEG® parameters where-
as the ETP was constant throughout the study period. Our results suggest that 
TEG® changes mainly reflected the increase in fibrinogen level and and not 
an increase in thrombin generation and therefore an hypercoagulable state in 
patients with SIRS or sepsis. 
References: 
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The burn factor: importance of FXIII correction in a burn unit 

Alves J.1, Carneiro J.1, Almeida E.1, Soares M.2, Teixeira J.3, Xambre F.1

1Centro Hospitalar de Lisboa Nor te - Hospital de Santa Maria, Dept of 
Anaesthesiology & Intensive Care, Lisboa, Por tugal, 2Centro Hospitalar do 
Por to, Dept of Anaesthesiology & Intensive Care, Lisboa, Por tugal, 3Centro 
Hospitalar de Setúbal, Dept of Anaesthesiology & Intensive Care, Lisboa, 
Por tugal

Background and Goal of Study: Surgical excision of burn injuries is frequent-
ly associated with severe bleeding. Concurring to this is the fact that major 
burn is of ten associated with dysfunction of the coagulation system. The XIII 
factor of coagulation (FXIII) promotes fibrin binding and its congenital deficit is 
associated with altered clot stability and impaired wound healing.
Strategies aiming to reduce hemorrhage and blood products requirements 
have an important role and recent focus has been given to optimization of the 
coagulation system, namely by the results of studies developed in the area of 
traumatic hemorrhagic shock.
We describe our experience with measurement and correction of FXIII level 
af ter the administration of recombinant FXIII (r-FXIII) in patients being submit-
ted to surgical excision of burn wounds and skin graf ting in our Burn Unit.
Materials and methods: Retrospective study of patients submit ted to surgi-
cal burn wound debridement and skin graf ting in our Burn Unit. Analysis of 
the Burn Unit’s database - measurement of hemoglobin and hematocrit level, 
standard coagulation tests and FXIII level, pre-operatively, intra-operative and 
in the immediate post-operative period. Blood products requirements were 
registered. 
Results and discussion: In 2015, 9 patients with mean total body surface 
area of 31.05% (6 of which also with evidence of airway burn) were screened 
for FXIII deficiency. The mean number of surgeries per patient was 2 (mini-
mum of 1 and maximum of 6) and the measurement of FXIII was 46.47% and 
58.75%, pre and postoperative respectively. During the surgery, a mean of 
1.9 Red Blood Cell (RBC) Units and 3.335 of fresh frozen plasma (FFP) were 
administered; platelets and fibrinogen were administered only to 1 patient, 
guided by TEG monitoring. No complications were associated with its admin-
istration; in particular there was no record of thrombotic events. There was a 
significant reduction in the blood products requirements in comparison to the 
literature and to our previous experience. It was more evident in RBC units 
than FFP units due the protocol of FFP administration used in our Unit.
Conclusion(s): The use of rFXIII might be useful in decreasing hemorrhage 
and thus blood transfusion requirements in major burn patients, without com-
promising skin graf ting. Further studies in larger scale are needed to confirm 
this hypothesis. 
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Propofol infusion for treatment of serotonin syndrome in self-
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Background: 
• Severe serotonin syndrome is a potential life threatening condition. Along 
with medications, the patients will of ten need intubation and ventilation in ICU.
• Aid practitioners in the management of Serotonin syndrome. 
Case report: 53 year old male patient, admit ted to haematology unit as a 
case of Graf t Vs Host Disease. Background of AML & Psychiatric history, 
where he required Quetiapine 175mg/day
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Patient was complaining of nonspecific chest pain, and he was given Tramadol 
two doses over one night for pain relief, when he started to be confused, 
agitated and diaphoretic, followed by tremor, spontaneous clonus and Temp 
of 38.5C. Patient was given Benzodiazepine which didn’t set tle him, ICU 
team was called to review him, and he was found to fulfill Hunter Criteria of 
Serotonin Syndrome - severe presentation.
Patient was transferred to ICU. On arrival, he was tachypnic, tachycardic, hy-
pertensive, Temp 38.5C, agitated with induced and spontaneous clonus and 
tremor. Inflammatory markers and CK level were within normal range. 
Propofol bolus dose was given 1mg/Kg IV which set tled his agitation and 
tremor followed by propofol infusion 1mg/Kg/hr, and within short time pt was 
awake and normothermic. Propofol infusion continued for less than 24 hrs, 
and pt was discharged from ICU in less than 36hrs, during this pt stayed self-
ventilating and didn’t require any kind of airway or breathing support. 
Discussion: Serotonin syndrome is caused by increased serotonergic activ-
ity in CNS. Serotonin syndrome is characterized by triad of neuromuscular 
excitation, autonomic stimulation and changed mental state1. It can happen 
with therapeutic medication use, inadvertent interactions between drugs, and 
intentional self‐poisoning 2. The way how Propofol works to treat serotonin 
syndrome is not fully understood. Very small number of case reports had 
used propofol in the treatment of Serotonin syndrome3 4 5, In this report we 
used propofol infusion to treat awake Pt with complicated Hx.
References: 
1. Serotonin toxicity, MJA 2007; 187 (6): 361-365
2. The serotonin syndrom, N Engl J Med. 2005;352(11):1112
3. Recovery from serotonin syndrome af ter the use of proposal,EJA 2012 
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4. Life-threatening serotonin syndrome following a single dose of a SSRI, 
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Learning points: Propofol can be used for treatment of serotonin syndrome. 
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Background and Goal of Study: Alcohol addiction is present in up to 20% of 
hospitalized patients [1] and alcohol withdrawal syndrome (AWS) may of ten 
complicate hospitalization course. The goal of this study was to determine 
predictors of severe AWS course in hospitalized AWS patients. This may de-
crease incidence of AWS under treatment as well as over treatment. 
Materials and Methods: 336 patients were admit ted to this observational 
prospective study. Inclusion criteria were as follows: age from 18 to 75 years; 
a diagnosed state of alcohol withdrawal in accordance with the DSM IV criteria 
(Diagnostic and Statistical Manual of Mental Disorders, 4th Edition criteria); 
an informed consent to participate in the study, signed by the patient or his 
legal representative. Exclusion criteria were as follows: age under 18 and over 
75 years; inability to obtain an informed consent from the patient or his le-
gal representative; a state of withdrawal of other psychoactive substances; 
pregnancy or lactation. Multivariable binary regression models with stepwise 
selection procedures were conducted providing odds ratio (OR) estimates.
Results: In the multivariable regression, significant predictors of severe AWS 
were: history of AWS [OR: 29; 95% confidence interval (CI): 14-68; p=0,001]; 
history of AWS seizures [OR 4; 95% CI: 1,3-16; p=0,008]; history of other psy-
choactive drugs (e.g. benzodiasepines, opioids) used [OR 3; 95% CI: 1,3-10; 
p=0,04]; tachycardia [OR 5; 95% CI: 3-11; p=0,0001]; trombocytopenia [OR 
3; 95% CI: 1,5-7]; liver cirrhosis class B [OR 8; 95% CI: 1,1-344; p=0,04] or C 
by Child-Pugh [OR 4; 95% CI: 1,1-21; p=0,03]. 
Conclusions: In this large prospective study we determined the predictors 
of severe AWS course in hospitalized patients: history of previous AWS or 
AWS seizures, history of other psychoactive drugs (e.g. benzodiasepines, 
opioids) used, tachycardia (over 110 beats p.m.) or thrombocytopenia (under 
100*103mk/L) on admission, liver cirrhosis class B or C by Child-Pugh. These 
patients require early hospital admission, careful AWS symptoms assessment 
and timely start of symptom triggered therapy.
Reference: 
1. Rayner SG, Weinert CR, Peng H, Jepsen S, Broccard AF. 
Dexmedetomidine as adjunct treatment for severe alcohol withdrawal in the 
ICU. Ann Intensive Care 2012; 2(1):12. 

11AP11-1
Detection of fibrinolysis by quartz crystal microbalance 

Rajendran G., Ganesan A., Prasad A., Charmet J., Seshia A., Ercole A.
Universit y of Cambridge, Divison of Anaesthesia, Cambridge, United Kingdom

Background and Goal of Study: The Quartz Crystal Microbalance (QCM) 
has been shown experimentally to be sensitive to coagulation1. Resonant 
frequency changes reflect mass loading of the device with clot and are remi-
niscent to results from thromboelastography (TEG). The QCM is a compact 
device that may be more robust than TEG. Fibrinolysis is clinically important 
and a simpler assay may be helpful in individualizing this treatment. We inves-
tigated the sensitivity of QCM to fibrinolysis.
Materials and methods: Plasma (P) was prepared by centrifugation of ci-
trated healthy volunteer blood. 80µL aliquots were loaded onto a QCM sensor. 
Normal coagulation was initiated with 160µL of prothrombin time reagent (TF) 
and QCM frequency measured with time. To investigate the ef fect of hyperfi-
brinolysis and its antagonism, the plasma was pre-treated with the addition of 
40IU of (tPA) urokinase (1IU/µL), 40µg of tranexamic acid (TxA) or both before 
adding TF.
Results and discussion: Resonant frequency change with time is shown in 
the figure.

[Figure. QCM curves: Frequency changes vs time]

Normal coagulation (P+TP) showed a drop in resonant frequency as clot is 
coupled to the resonator. tPA addition gave a recovery in frequency towards 
baseline indicating hyperfibrinolysis. Addition of TxA restored a normal co-
agulation profile but with a smaller maximum change confirming its anti-fibri-
nolytic ef fect. TxA also increased the initial rate of drop in resonant frequency 
even without tPA.
Conclusion: We show that the QCM can detect changes in fibrinolysis. The 
ef fect of TxA on the initial rate of frequency drop suggests sensitivity of the 
device to intrinsic fibrinolysis in normal plasma. Furthermore the speed of this 
initial ef fect suggests that this may form the basis for a more rapid assay of 
fibrinolysis than TEG, which is intrinsically slow. Such an assay would be clini-
cally very useful, although further studies are warranted. 
Reference: 
1. Müller L, et al. Investigation of prothrombin time in human whole-blood 
samples with a quartz crystal biosensor. Anal Chem 2010; 82: 658-63. 
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11AP11-2
Agreement and clinical interchangeability of the TEG®6s 
haemostatic analyser between devices, operators, and across 
multiple time points: a comprehensive prospective validation 
study 

Lloyd-Donald P.1, Zia F.2, Hart G.1, Bellomo R.1, Churilov L.3, Weinberg L.2

1Austin Hospital, Dept of Intensive Care, Heidelberg, Australia, 2Austin 
Hospital, Dept of Anaesthesiology, Heidelberg, Australia, 3The Florey Institute, 
Institute of Neuroscience & Mental Health, Heidelberg, Australia

Background and Goal of Study: TEG®6s (Haemonetics Corp, USA) is a 
novel haemostasis analyser that measures viscoelasticity properties of blood 
using resonance technology. We assessed agreement of the TEG®6s analyser 
between devices, operators, and across multiple time points. 
Materials and methods: We collected 3.5mL whole blood in citrated 
tubes from 25 adult patients in a tertiary level intensive care unit (ICU). 
Measurements were performed by one operator on two TEG® 6s devices 
(“Interdevice” agreement). Then, 5 dif ferent operators performed sample 
analysis from 5 healthy volunteers, using 5 TEG6S devices (“Interoperator” 
agreement). Finally, a single operator performed 15 measurements on 4 
TEG®6s devices, with samples from 5 healthy volunteers, 5 surgical, and 5 
ICU patients. Agreement across pre-set time points (0, 15, 60, 120 and 180 
minutes) (“Timepoint” agreement) was examined. “Interdevice” agreement 
was estimated using Lin’s condordance coef ficient and further validated us-
ing intraclass correlation coef ficients and reduced major axis regression. 
“Interoperator” and “Timepoint” agreement was assessed using the Intraclass 
correlation coef ficient estimated by a random ef fect regression model.
Results and discussion: Almost perfect “Interdevice” agreement was ob-
served, pervasive across all TEG variables. Lin’s concordance correlation 
coef ficients (95%CI, slope, intercept) were R-time: 0.96 (0.92-0.99, 0.88, 
0.57); K-time: 0.93 (0.87-0.98, 1.07, 0.00); Alpha Angle: 0.87 (0.78-0.96, 1.20, 
-14.10); Maximum Amplitude (MA): 0.99 (0.98-0.99, 1.02, -1.38); Clot Lysis 
(LY30%): 0.89 (0.82-0.97, 1.20, 0.07). “Interoperator” agreement was almost 
perfect for MA and LY30%, substantial for R-time, moderate for K-time, and 
slight for Alpha angle. The Intraclass correlation coef ficients (95%CI) were 
R-time: 0.61 (0.21-0.99); K-time: 0.51 (0.12-0.88); Alpha Angle: 0.13 (0.00-
0.91), MA: 0.84 (0.58-1.22), LY30%: 0.93 (0.78-0.99). Finally, across timepoints 
we observed near perfect agreement for R-time, MA and LY30%, and substan-
tial agreement for all other variables. The Intraclass correlation coef ficients 
(95%CI) were R-time: 0.81 (0.66-0.91); K-time: 0.67 (0.48-0.85); Alpha Angle: 
0.61 (0.39-0.80), MA: 0.96 (0.91-0.98), LY30%: 0.80 (0.61-0.91). 
Conclusions: The TEG®6S plat form was broadly clinically interchange-
able between devices and across time points with near perfect agreement. 
“Interoperator” agreement was acceptable for all variables except for Alpha 
Angle. 

11AP11-3
Management of pregnancy with HELLP syndrome, eclampsia, 
and intracranial bleeding in intensive care unit emergency 
department in developing country 

Muhammad Cholid M., Surgean Veterini A., Surya Airlangga P., Rahardjo E., 
Wahyuprajitno B.
Airlangga, Dept of Anaesthesiology & Intensive Care, Surabaya, Indonesia

Background: In developing countries, a woman is 7 times as likely to develop 
preeclampsia than in a developed country. From 10-25% of these cases will 
result in maternal death (1). In our hospital, preeclampsia/eclampsia cases 
are of ten met.
Case report: A 34 years old woman, multigravida, with 37-38 weeks of 
gestational with eclampsia, HELLP syndrome, and intracranial bleed-
ing. Manifestations were headache, nausea, vomit ting and epigastric pain. 
Initial examination showed dyspnea and hypertension (BP 220/110 mmHg). 
Neurological examination found GCS 4-5-6, anisocore pupil, lateralization, 
speech dysarthria, and face and extremities edema. Af ter 2 period of sei-
zures, she was intubated. CT-Scan revealed intracranial bleeding with severe 
cerebral edema. She underwent C-Section and craniotomy. The operation 
lasted 8 hours and 45 minutes (45 minutes for C-Section). She then admit ted 
to the ICU with cerebral edema, anemia, thrombocytopenia, hypertension, 
and risk of seizures. Patients were mechanically ventilated for 9 days with 
VAP Prevention Bundle, negative fluid balance for 3 days using manitol, anti-
hypertensive agents to reach BP of 140-160/90-100 mmHg, analgesia using 

morphine, transfusion of PRC to reach Hb above 10g/dl and also thrombocyte 
concentrate transfusion. Af ter 10 days, patient was stable and transferred to 
ward with GCS 4-5-6 and lef t lateralization.
Discussion: The prevalence of preeclampsia at Dr Soetomo general hospital 
Surabaya in 1996-2001 were 0.81-1.08% (2). Maternal mortality rate was 4.2% 
with 50% of eclampsia happened antepartum. In 2014, we handled 83 cases 
of severe preeclampsia/eclampsia. Out of 83, 35 were eclampsia, and only 4 
were with intracranial bleeding. Even with high mortality rate, due to a good 
team work within the emergency department, the patient can be saved with 
minimal neurological deficit.
References: 
1. Maternal mortality in 2005: estimates developed by WHO, UNICEF, 
UNIFPA and the World Bank, Geneva, World Health Organization, 2007 
2. Wahjoeningsih S. Anesthesia pada pasien dengan preeclampsia-eklamsia. 
In: Proceeding Book 1st Indonesian Symposium pediatric anesthesia and 
critical care. Surabaya. 2005. P95-104 
Learning points: Fast responses time from emergency room and operating 
theatres, followed by good ICU management supported the good outcome. 
Good team work and communication from obstetritician, anesthesiologist, 
surgeon, and intensivist were the key. Fast responses time can brought suc-
cess and save one live from eclampsia, even complicated with an intracranial 
bleeding. 

11AP11-4
Confusion, respiration, blood pressure and SpO2 evaluation 
and CRB-65 score estimation in prediction of severity of 
state and outcome in pregnant with complicated influenza or 
influenza like infection 

Khomenko O.1, Tkachenko R.2, Pylypenko M.3

1Kyiv Regional Clinic Hospital, Dept of Intensive Care, Kyiv, Ukraine, 2Kyiv Cit y 
Center of Reproductive and Perinatal Medicine, Dept of Anaesthesiology & 
Intensive Care, Kyiv, Ukraine, 3National Medical Academy of Postgraduate 
Education named by Shupik, Dept of Anaesthesiology & Intensive Care, Kyiv, 
Ukraine

Background and Goal of Study: Influenza is complicated with the develop-
ing of pneumonia in pregnant and accompanying with high level of mortality. 
CRB-65 score identify patients which need hospitalisation or ICU admission 
for CAP and include age, mental status, respiratory rate (RR >30), blood pres-
sure (BPsyst <90 and/or BPdiast ≤60). We estimate it could be informative in 
pregnant during influenza epidemic as well.
Materials and methods: During the epidemic of influenza A(H1N1) in Ukraine 
in October-December 2009, aprox. 3000 pregnant were hospitalised, aprox. 
300 of them treated in ICU and 53- died (49 case notice were available for 
analysis). For analysis we collected data from 49 patients who died (retro-
spectively), selected matched 26 pregnant who treated in ICU and survived 
and 110 pregnant with ILI and influenza who were hospitalized but didn’t re-
quire ICU admission. To evaluate CRB-65 validity in pregnant with Influenza 
we spread our data on a population. We calculated sensitivity, specificity, of 
each parameter, including SpO2 ≤ 94% and analysed discriminatory power 
of predictive rules (CRB-65 and CRB-65+SpO2) using the area under (ROC) 
curve of this scale to predict hospital mortality in pregnant. 
Results: Pregnant from all groups were similar by age, gestation and type 
of infection, patients which treated in ICU were similar also in time of call 
for medical care and time of hospitalization from the beginning of disease. 
Pregnant which didn’t treated in ICU during hospitalisation achieved 0 or 1 
point according CRB-65 score (because of hypotension in all 14 cases). For 
BP <90 mmHg sensitivity was 36,7%, specificity - 86,8%. Flag point for trans-
ferring to ICU was SpO2 ≤94% has sensitivity 84,4%, specificity-95%. We find 
what RR ≥25/min (but not 30 as in CRB65) had also high sensitivity 61% and 
specificity 94,9%. During hospitalisation only 18 pregnant from group of died 
had altered mental status (sensitivity 14,6%). AUC for “2 points” of CRB-65 
scale was estimated as fair (0,786) for predicting mortality in pregnant. Af ter 
adding additional parameter to scale CRB-65 (SpO2≤ 94%) prognostic value 
increased to “good” level (AUC 0,868).
Conclusion: No single parameters except SpO2 ≤ 94 % could be an inde-
pendent predictor of mortality in pregnant with influenza. CRB-65 score can 
be used in pregnant with influenza or influenza like illnesses for identification 
of high risk patient with including SpO2 ≤ 94% and with referent point “2” for 
ICU admission. 
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11AP11-5
Maternal complications of severe preeclampsia in a level III 
University Hospital 

García García C.R., Guasch Arévalo E., Sancho de Ávila A., Schiraldi R., 
Gilsanz Rodríquez F.
La Paz Universit y Hospital, Dept of Anaesthesiology & Intensive Care, Madrid, 
Spain

Background and Goal of Study: In the recent years, the incidence of some 
conditions considered risk factors for preeclampsia have increased: obesity, 
hypertension, assisted reproductive technology (ART) and multiple gestation. 
This may have influenced prognosis of severe preeclampsia (SP). The goal 
of study was to analyze maternal complications of SP in a level III University 
Hospital.
Materials and methods: With approval from the Local Ethics Commit tee, a 
prospective observational study of women with SP admit ted to a high depen-
dency unit in a level III University Hospital, from 2010 to 2012, was performed. 
SP was established according to international criteria1. The following compli-
cations were studied: obstetric hemorrhage (>500 ml af ter vaginal delivery or 
> 1000 ml af ter caesarean section), renal dysfunction (serum creatinine >1.2 
mg/dl), hepatopathy (AST/ALT ≥70 IU/L), HELLP syndrome, “placental abrup-
tion”, pulmonary oedema, perinatal death (≥20 weeks of gestation to the first 
7 days of life) and eclampsia.
Results and discussion: 276 cases were analyzed. 17.3% (n=47) of patients 
were obese, 16.7% (n=46) had a multiple pregnancy, 16.3% (n=45) had been 
undergoing ART and 8.7% (n=24) had chronic hypertension.
42.7% (n=118) of patients developed at least one complication. The incidence 
of maternal complications was: obstetric hemorrhage 17.4% (n=48), renal 
dysfunction 11.2% (n=31), hepatopathy 8.3% (n=23), HELLP syndrome 6.5% 
(n=18), “placental abruption” 5.8% (n=16), pulmonary oedema 5.1% (n=14), 
perinatal death 3.6% (n=10) and eclampsia 1.8% (n=5). Perinatal death was 
more frequent in women with chronic hypertension (12.5%, n=3 vs 2.8%, n=7 
normotensive, p=0.046), early-onset disease (<34 weeks) (10.8%, n=9 vs 
0.5%, n=1 late, p<0.001) or pathological uterine artery Doppler (10.5%, n=6 
vs 0%, n=0 normal, p<0.001).
Obstetric hemorrhage and pulmonary oedema were more frequent than those 
reported in the literature, perhaps due to the prospective design and the high 
percentage of multiple pregnancies and early-onset forms (30.1%, n=83). 
Perinatal mortality rate was slightly lower, probably because of the realization 
of the study in a national reference neonatal intensive care centre.
Conclusion(s): The most frequent complications were obstetric hemorrhage 
and renal dysfunction. Early-onset preeclampsia was associated with higher 
perinatal death rate.
Reference: 
1. Steegers EA, von Dadelszen P, Duvekot JJ, et al. Lancet. 2010; 376: 631-44. 

11AP11-6
A 28 year-old pregnant woman with pancreatic 
adenocarcinoma: a case report 

Horvat A., Videc Penavić L., Rode B., Širanović M., Vučić M., Gavranović Ž.
Universit y Hospital Sestre Milosrdnice, Dept of Anaesthesiology & Intensive 
Care, Zagreb, Croatia

Background: Pancreatic tumors are rare in pregnancy but can be life threat-
ening for mother and fetus. Mass of the tumor can cause intrauterine growth 
restriction, compression of surrounding structures, pancreatitis. Diagnostic 
procedures and treatment methods represent a great challenge. Even greater 
challenge is delivery of a healthy infant who is developing normally.
Case report: A 28 year-old woman at 21 weeks gestation presented with 
abdominal pain. Prenatal evaluation and ultrasounds had all been normal 
and tocolysis was initiated. Because of persistent pain gastroenterologist was 
consulted. Abdominal ultrasound revealed an abdominal mass and MRCP 
was indicative of pancreatic head tumor 6 cm in diameter. A nonresectable 
pancreatic tumor was found on surgical exploration and biliodigestive anas-
tomosis was performed. Af ter a few days patient’s condition worsened with 
signs of peritonitis and second operation was performed. Surgical exploration 
revealed bile duct leakage which was treated with sutures. Patient was ad-
mit ted to ICU. CVP and invasive blood pressure were monitored, antibiotics, 
parenteral nutrition and continuous epidural analgesia initiated. A multidisci-
plinary council including oncologist, obstetrician and anesthesiologist-inten-
sivist estimated risks and benefits to the patient and the fetus. She agreed to 

chemotherapy with gemcitabine. Soon patient developed cardiac decompen-
sation and responded well to diuretic therapy. Paralytic ileus was treated with 
neostigmine and metoclopramide. Haemoculture was positive for C. albicans 
and amphotericin B was started. Due to intense pain very high doses of intra-
venous opioids where added. Obstetric ultrasound revealed oligohydramnios. 
Medical council decided to perform a cesarean section at 28 weeks of gesta-
tion. Patient was discharged home 16 days later. Mortal outcome occurred a 
month later. Two months af ter bir th infant had developed normally. 
Discussion: Endoscopic/abdominal ultrasound and MRI are the preferred 
diagnostic methods in pregnancy. The decision on treatment of pancreatic 
tumors depends on gestational age, staging of the tumor and the patients 
choice. 
Reference: 
1. Boyd CA, Benarroch-Gampel J, Kilic G, et al. Pancreatic neoplasms in 
pregnancy: diagnosis, complications, and management. J Gastrointest Surg. 
2012;16(5):1064-1071 
Learning points: Meticulous diagnostic assessement, management of com-
plications and treatement planning are crutial for mother and/or fetus prog-
nosis. 

11AP11-8
Higher mortality of obese septic critically ill patients 

Papadimitriou-Olivgeris M.1, Zotou A.2, Koutsileou K.2, Aretha A.2, 
Marangos M.1, Fligou F.2

1Universit y Hospital of Patras, Division of Infectious Diseases, Patras, Greece, 
2Universit y Hospital of Patras, Dept of Anaesthesiology & Intensive Care, 
Patras, Greece

Background and Goal of Study: The ef fect of obesity on mortality of criti-
cally ill septic patients remains controversial. 
The objective of this study was to assess the correlation between obesity and 
mortality of septic patients admit ted in the Intensive Care Unit (ICU). 
Materials and methods: All septic patients admit ted in the ICU of the 
University Hospital of Patras, Greece during a 28 month period were included. 
Data were prospectively recorded in the ICU computerized database. 
Results and discussion: Of the 502 patients admit ted during the study pe-
riod, 96 (19%) were septic upon ICU admission. Among them, 30 (31%) were 
obese. ICU mortality of the 96 septic patients was 49%. Multivariate analysis 
revealed that obesity (P 0.003; OR 5.3; 95% CI 1.8-15.9), SAPS II upon ICU 
admission (P 0.018; OR 1.0; 95% CI 1.0- 1.1) and development of severe sep-
sis or septic shock (P 0.015; OR 3.4; 95% CI 1.3-9.1) were all independently 
associated with mortality. Figure depicts a Kaplan-Meier curve of 30-day sur-
vival probability of ICU patients according to the presence of sepsis and obe-
sity. The comparison between obese and non-obese patients revealed that 
obesity was associated with mortality (P 0.021; OR 3.4; 95% CI 1.2- 9.3) and 
number of catheters (P 0.001; OR 2.1; 95% CI 1.3- 3.2) 

[Figure: Kaplan-Meier curve of 30-day survival]

Conclusion(s): The obesity paradox (lower mortality of obese patients) was 
not observed among ICU septic patients. Sepsis upon ICU admission is ad-
versely influenced by obesity. 
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11AP11-9
Does the postoperative analgesia affect morbidity in bariatric 
surgery? A single-centre retrospective review 

Redondo-Enríquez J.M., Martín M.L., Amador A.L., Cuervo C., Vivas A., 
Becerra I.A.
Extremadura Universit y Hospital Complex in Badajoz., Dept of 
Anaesthesiology & Intensive Care, Badajoz, Spain

Background and Goal of Study: This study aimed to investigate a possible 
relationship between dif ferent acute-pain analgesic therapies and postopera-
tive morbidity and mortality in bariatric surgery. 
Materials and methods: This was a retrospective observational study of pa-
tients (n = 60) who underwent laparoscopic sleeve gastrectomy following a 
protocol from 2014 to august 2015. The subjects were classified into 4 groups 
according to dif ferent analgesic therapies for acute postoperative pain: A - 
intravenous morphine infusion (1.5 mg/h; n = 18); B - intravenous tramadol 
(100 mg every 8 h; n = 14); C - intravenous NSAIDs (dexketoprofen 50 mg 
every 8 h; n = 13) and D - epidural fentanyl/levobupivacaine infusion (fentanyl 
2 mcg/ml; levobupivacaine 0.125%; 8 ml/h; n = 15). Postoperative compli-
cations were considered as the primary endpoint. Moreover, the following 
parameters were recorded: demographic characteristics, Body Mass Index 
(BMI), ASA, URPA stay, ICU stay and total hospital stay. The study was carried 
out af ter the approval of the Hospital Ethic Commit te. The data were analyzed 
with 95% confidence by SPSS20, using descriptive-analytic statistics (Fisher’s 
Exact Test, Kruskall-Wallis Test).
Results and discussion: A total of 60 sleeve gastrectomies were performed. 
Morbid obesity prevalence in the sample was higher in women (65%). 
However, groups can be considered demographically homogeneous. With 
regard to hospital length of stay (URPA stay, ICU stay and total hospital stay) 
there were no statistically significant dif ferences among analgesic therapies 
(p1 = 0.161; p2 = 0.194; p3 = 0.367). The incidence of postoperative nausea 
or vomiting was higher in intravenous-opioid therapies (11% tramadol; 16% 
morphine). Two cases of gastrointestinal perforation (1 in A who finally died, 
1 in D), two events of haemoperitoneum (1 in A, 1 in B) and one episode of 
intra-abdominal abscess (D) were described in the sample. 
Conclusion: The optimal acute-pain analgesic treatment af ter bariatric sur-
gery remains unclear. None of these therapies has shown to increase mor-
bidity, mortality or length of hospital stay in the sample. Therefore, it is a 
multiple-choice question with several correct answers. Nevertheless, we need 
a larger sample size to obtain new conclusions. The integration of multimodal 
analgesia techniques with a multidisciplinary rehabilitation program in bariat-
ric surgery may enhance recovery, reduce hospital stay, and facilitate early 
convalescence. 

11AP11-10
Title: Accuracy and followership of respiratory rate obtained 
from plethysmograph of pulse oximetry (Nellcor™ Bedside 
Respiratory Patient Monitoring System, PM1000N, COVIDIEN®) 

Kano T.1, Kumasaka A.1, Sugiura A.2, Ootaki K.1, Suzuki H.2, Kawamae K.1

1Yamagata Universit y Hospital, Dept of Anaesthesiology, Yamagata, Japan, 
2Yamagata Universit y Hospital, Dept of Anaesthesiology & Intensive Care, 
Yamagata, Japan

Background and Goal of Study: Respiratory rate (RR) is one of the important 
physiological parameters that determine the general condition, particularly for 
the patients who are expected to have respiratory muscle fatigue, adminis-
tered opioids, or sedated. Currently, a device that can monitor continuous 
RR is clinically available (Nellcor™ Bedside Respiratory Patient Monitoring 
System,PM1000N, COVIDIEN®), analysing the plethysmograph waveform 
fluctuation obtained from pulseoximeter. The aim of this study was to evaluate 
the feasibility and usefulness of this device.
Materials and methods: Inclusion criteria; Patients who underwent surgery 
on general anesthesia with spine position (Group1), patients admit ted in high 
care unit (Group2), and healthy volunteers (Group3). We defined four RR as 
follows, rrV; RR on mechanical ventilator while sedated, rrI; RR obtained from 
ECG impedance, rrM; RR healthy volunteers were forced to breath accom-
panied with metronome rhythm, rrP; RR obtained from plethysmograph. We 
evaluated a gap between rrR/rrI and rrP, and the time required from rrM/rrV 
had changed to rrP catched up with.
Results and discussion: RrP represented perfectly the same number with 
rrV in Group1(n=10,8≤RR≤16).No significant dif ference was seen between 

rrI(mean 19.73±SD4.76) and rrP (mean19±SD4.19) (n=23,P=0.579). When 
rrV was varied 10 to 16, 16 to 10, mean T were 51.16±SD 5.67, 79.5±SD 29.3 
seconds, respectively in Group1 (n=7). We tried to investigate when rrV was 
varied 10 to 0, it required more than 2 minutes to rrP reached 4 (the minimum 
RR the device can display). We reconciled this reseach considering patients 
safety. When rrM were changed from 10 to 6, from 6 to 15, and from 15 to 30, 
the mean T was 82.33, 64.66, and 96 seconds respectively in Group3 (n=6).
In ideal conditions such as under general anesthesia, we showed rrP was 
accurate. These facts showed that the device was useful for patients with 
respiratory depression, tachypnea. However, we showed it takes more than 
60 seconds until the rrP catch up with actual RR. Under room air inhalation, 
SpO2 drops within 60 seconds from respiratory arrest. This device might not 
be much useful than SpO2 for the respiratory arrest patients such as airway 
obstruction.
Conclusion: RrP showed almost equal number to rrV/rrM under ideal condi-
tions. However, it took a lot of time to rrP catched up with rrV/rrM. We should 
adapt this device for selective patients. We make plans to continue this study 
for large number of subjects. 

11AP11-11
Surgical Pleth Index (SPI) as a tool for monitoring depth 
of analgesia and sedation in critically Ill patients 

Biesel J.1, Ilies C.2, Weiler N.2, Steinfath M.2, Bein B.2, Gruenewald M.2

1Universit y Hospital Schleswig-Holstein, Dept. of Psychiatry, Kiel, Germany, 
2Universit y Hospital Schleswig-Holstein, Dept of Anaesthesiology & Intensive 
Care, Kiel, Germany

Background and Goal of Study: Guidelines point out the importance of 
adequate analgesia and sedation in intensive care patients [1]. The Surgical 
Pleth Index (SPI), a monitoring variable of analgesia, is calculated from regular 
non-invasive pulseoximetry and showed a correlation with noxious stimula-
tion and opioid concentration during general anaesthesia [2]. However, data 
regarding critically ill patients are still missing and therefore we examined the 
ability of SPI to monitor analgesia and sedation in this clinically important 
patient group. 
Materials and methods: Af ter obtaining approval of the institutional ethics 
commit tee and writ ten informed consent of patients or accountable relatives, 
50 sedated and ventilated intensive care patients as well as 10 healthy awake 
volunteers were enrolled. 
Data of SPI, heart rate, blood pressure, oxygen saturation, Bispectral Index 
(BIS) and Spectral Entropy (RE/SE) as well as Ramsay Sedation Scale (RSS), 
Richmond Agitation and Sedation Scale (RASS) and Behavioral Pain Scale 
(BPS) were collected before and af ter application of a standardized noxious 
stimulus (strong squeeze on fingernail). For statistical analysis Mann-Whitney 
test and Spearman correlation coef ficient were calculated. 
Results and discussion: Whereas, we detected a significant stimulation in-
duced change in the SPI values (p=0,012) from (mean±SD) 47,2±18,94 to 
60,3±18,06 in the group of healthy awake. We could not detect a significant 
dif ference (p=0,08) from 49,96±16,54 to 52,1±15,72 of SPI values in group 
of critically ill patients. We detected only a low correlation between the SPI 
and RE/SE or BIS af ter stimulation. There was no correlation between the 
SPI and haemodynamics, BPS or clinically sedation scores RSS or RASS in 
critically ill patients. 
Conclusion(s): Contrary to healthy awake volunteers, the SPI was not altered 
by noxious stimulus in critically ill patients. Neither, we could detect a correla-
tion of SPI with available clinical scores of analgesia and sedation. Taking the 
current results, measurement of SPI is not suitable for monitoring depth of 
analgesia or sedation in critically ill patients. 
References: 
1. Martin, J et al.; Crit Care. 2007;11(6):R124;
2. Gruenewald, M et al.; Br J Anaesth. 2009 Oct;103(4):586-93; 
3. Struys, M.M. et al.; Br. J anaesth.; 2007.99(3):p.359-67. 
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11AP12-1
Incidence of nosocomial pneumonia and postoperative 
pulmonary complications in patients undergoing lung 
resection surgery in our critical care unit: analysis of risk 
factors 

Tena J.M., Agudelo M.E., Becerra I.A., Bajo R., Palma E., Mateos M.D.
Complejo Hospitalario Universitario de Badajoz, Dept of Anaesthesiology, 
Badajoz, Spain

Background and Goal of Study: Nosocomial pneumonia remains important 
causes of morbidity and mortality despite advances in the use of preven-
tive therapies. It is defined as pneumonia that occurs 48 hours or more af ter 
admission, which was not incubating at the time of admission. Moreover, pa-
tients undergoing lung resection are thought to be at high risk for the develop-
ment of postoperative pulmonary complications. 
The goal of our study was to determine the incidence and risk factors of noso-
comial pneumonia in patients undergoing lung resection surgery, identify the 
predominant postoperative pulmonary complications and possible associ-
ated risk factors.
Materials and methods: Af ter ethical commit tee approval, an analytical, 
observational, retrospective, cohort study was carried out in patients under-
went lung resection surgery. A total of 50 patients were included in the study. 
Several variables were studied: age, gender, creatinine, hypertension, COPD, 
smoking, diabetes, dyslipidaemia, ASA classification, lesion location, kind of 
resection, anesthesia type, crystalloid and colloid volumes, one-lung ventila-
tion tolerance, hospitalization time, development of nosocomial pneumonia, 
postoperative pulmonary complication and mortality. 
Results and discussion: The incidence of nosocomial pneumonia was 4% 
in patients underwent lung resection surgery. The most common chronic dis-
eases were COPD (38%), hypertension (32%), DM (8%), liver disease (8%), 
congestive heart failure (6%) and neurological disease (6%). The mortality 
was 2%. 50% of patients who developed nosocomial pneumonia died. There 
were not any associated risk factors with statistically significant relationship 
with the development of nosocomial pneumonia. Pulmonary complications 
were found in 28% patients. The main complications were respiratory failure 
(12%); atelectasias on chest X ray (10%), pleural ef fusion (6%) and acute re-
spiratory distress syndrome (2%). Age (p<0.05), diabetes (p<0.05) and hos-
pitalization time (p<0.001) were related to pulmonary complications.
Conclusion(s): Nosocomial neumonia in patients undergoing lung resection 
surgery is a common problem with an important mortality in our CCU. The 
potential deleterious ef fects on outcome increase the importance of specific 
measures for infection control in critically ill patients. Perioperative optimiza-
tion of these high-risk patients may decrease postoperative pulmonary com-
plications and related costs for healthy services. 
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Efficacy of a tracheal-tube fixation device for prevention of 
ventilator-associated pneumonia: a prospective randomized 
controlled study 

Yano T., Masumi N., Tomohiro K., Tetsu Y., Masahiko T., Isao T.
Facult y of Medicine, Universit y of Miyazaki, Dept of Anaesthesiology & 
Intensive Care, Miyazaki, Japan

Background and Goal of Study: Recently, several types of tracheal-tube fixa-
tion devices have been used in clinical practice. However, the details of the 
relationship between tracheal-tube fixation devices and the complications of 
mechanical ventilation were unclear. 
This study evaluates whether a novel tracheal-tube fixation device can prevent 
ventilator-associated pneumonia (VAP) with intubated patients in intensive 
care units.
Materials and methods: With institutional review board approval, we per-
formed a prospective, randomized, and controlled study. Patients who were 
intubated and undergoing mechanical ventilation were randomly divided into 
two groups: a control group, which used adhesive tape and the traditional 
method for tube fixation, and an anchor group, which used Anchor Fast as a 
device for securing the endotracheal tube. Standard oral care, including tooth 
brushing three times a day, was performed for all patients. Af ter the third 
post-intubation day, a clinical diagnosis of VAP on the basis of fever, purulent 
sputum, leukocytosis, and infiltrate visible on a chest x-ray was evaluated. 
Once the clinical diagnosis of VAP is made, patients should have a tracheal 
aspirate collected for culture to evaluate the microbiologically confirmed VAP.

Results and discussion: Two hundred and thir ty-nine patients who satisfied 
the criterion for our study were evaluated. There were no significant dif fer-
ences between the control group (n = 111) and the anchor group (n = 128) in 
terms of patient characteristics, severity score, duration of endotracheal intu-
bation, and length of hospital stay. The incidence rate of oral mucocutaneous 
lesions af ter tracheal intubation was significantly lower in the anchor group 
than in the control group (28.9% vs. 57.6%, P <0.0001). The incidence rate of 
the clinical diagnosis of VAP was significantly lower in the anchor group than 
in the control group (16.4% vs. 30.6%, P = 0.0133). The incidence rate of the 
microbiological VAP was also significantly lower in the anchor group than in 
the control group (12.5% vs. 27.9%, P = 0.0033). There were no dif ferences 
in 28- and 60-day mortality rates between the groups.
Conclusion: Anchor Fast was ef fective for the prevention of VAP.  Using 
Anchor Fast to ease oral management and prevent oral mucocutaneous le-
sions might decrease the incidence rate of the VAP. 
Acknowledgements: We would like to thank the ICU staf f who supported and 
participated in the study. 
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Background and Goal of Study: Ventilator associated pneumonia (VAP) 
is the most common pneumonia in the surgical intensive care units (SICU). 
Studies in patients suggest that oral care can reduce the incidence of VAP in 
the SICU up to 90 %. Modern pharmacology confirms numerous biological 
ef fects of Neem, including its antibacterial ef fect. 
The study was aimed to determine the ef fect of methanol extract of Neem 
leaves on the most common oral bacterial pathogens which cause VAP and 
therefore the rationale of its use for oral care at SICU patients on mechanical 
ventilation and the prevention of VAP. 
Materials and methods: The agar dilution method was used and the metha-
nol extract of Neem leaves (FNWL, Natural Sourcing, Oxford, CT, USA) in 
the concentrations of 0,25%, 0,50%, 1%, 2%, 5% and 10% was added to 
Müller-Hinton agar before its solidification. The dry matter in the extract was 
4,31±0,19 g/100mL. The ef fect of extract on bacterial growth was studied 
on the suspension of clinically isolated bacteria: Staphylococcus aureus, 
MRSA (SCCmec I-V), Acinetobacter baumannii, Klebsiella pneumoniae, 
Pseudomonas aeruginosa and Stenotrophomonas maltophilia (quantity 10 µL, 
density 105 and 108 CFU/mL), af ter the incubation of 24 h in the aerobic condi-
tions at 37 oC. The results were read of f as the smallest dilution concentrations 
of the extract which have had inhibitory ef fect on bacterial growth with micro-
dilution method with automatic record. All experiments were done in triplicate, 
and as the control served the plates with 96 % methanol. 
Results and discussion: Methanol leaf extract of the Azadirachta indica 
(Neem) inhibited growth of the Staphylococcus aureus and MRSA at concen-
trations of 10 % and 5 %, respectively, while there was no bacteriostatic ef fect 
on the other bacteria in this experiment. This dif ference could be explained by 
the distinction in the characteristic lipopolysaharide wall layer of Gram nega-
tive bacteria so the Neem extract could take the ef fect through the periplas-
matic space. Considering its ef fect on MRSA, Neem could be a promising 
source of a new antiMRSA drug and further research is required. 
Conclusion: Methanol extract of the plant Azadirachta indica (Neem) has no 
ef fect on the majority of the most common oral bacterial causes of VAP, ex-
cept for Staphylococcus aureus and MRSA and therefore is not suitable for 
oral care of SICU patients on mechanical ventilation and thus the prevention 
of VAP. 
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Background and Goal of Study: Postoperative pneumonia (POP) is a fre-
quent complications in the postoperative set ting. Infections with multidrug-
resistant (MDR) strains are associated with increased in-hospital mortality. 
Identification of patients at risk for MDR pathogens could facilitate empiric 
antibiotic decisions.
The aim of the study is to describe the microbiology of POP in a surgical 
intensive care unit (SICU) and to analyse the ef fectiveness of the therapeutic 
measures introduced af ter the analysis of our data.
Materials and methods: We retrospectively analysed all patients with clinical 
suspect of POP admit ted in our SICU in 2015. Most important variables anal-
ysed were: time onset of POP (early or late), risk factors for MDR pathogens, 
microbiology and antibiotic susceptibility. 
According to our previous results we implemented and reinforced evidence-
based measures (hand hygiene, sampling of environmental surfaces, bacte-
rial filters) to control the transmission of MDR pathogens. We also established 
a new empirical antibiotic protocol for patients with POP and risk factors for 
MDR pathogens. Antibiotic policy was: meropenem+amikacin+nebulized 
colistin due to a high incidence of MDR Ps.aeruginosa (only susceptible to 
colistine and amikacin) and extended-spectrum beta-lactamase-producing 
(ESBL).
Results and discussion: 27 patients (78% male) with an average age of 
71(31-92) years had at least one episode of POP. Of the total of POP, 29% 
were not microbiologically documented. We observed a decrease in the inci-
dence of MDR Ps. aeruginosa although the percentage of ESBL remains the 
same. Incidence of MRSA remains negligible. All MDR pathogens isolations 
occurred in patients with risk factors. 

 2014

Early-

onset 

(n)

Late-

onset 

(n)

 2015

Early-

onset 

(n)

Late-

onset 

(n)

 

No-

MDR
Ps.Aeruginosa 5 4 16%  2 8 24%

 E.Coli 0 1 2%  1 3 10%

 Klebsiella spp. 0 3 5%  1 2 7%

 
Other 

Enterobacteriaceae
4 5 16%  3 1 10%

 Haemophilus spp. 1 0 2%  2 0 5%

 Other pathogens 8 7 27%  2 8 24%

MDR MDR Ps.Aeruginosa 4 5 16%  0 2 5%

 ESBL 3 5 14%  0 6 15%

 MRSA 0 1 2%  0 0 0%

[Microbiology]

Conclusions: Continuous knowledge of local microbiology in our SICU asso-
ciated to the implementation of evidence-based measures allow to reduce the 
incidence of MDR pathogens in POP. According to our results, an adjustment 
of the empirical antibiotic therapy is needed. 
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Background and Goal of Study: We have studied whether hyperbaric oxy-
gen (HBO) prevents dif ferent pulmonary aspiration materialsinduced lung 
injury in rats. 
Materials and methods: The experiments were designed in 60 Sprague-
Dawley rats, ranging in weight from 250 to 300 g, randomly allot ted into one 
of six groups (n = 10):saline control, Biosorb Energy Plus (BIO), hydrochloric 
acid (HCl), saline+ HBO treated, BIO + HBO treated, and HCl + HBO treated. 
Saline, BIO, HCl were injected into the lungs in a volume of 2 ml/kg. A total 
of seven HBO sessions were performed at 2,4 atm 100% oxygen for 90 min 
at 6-h intervals. Seven days later, rats were sacrificed, and both lungs in all 
groups were examined biochemically and histopathologically. 
Results and and discussion: Our findings show that HBO inhibits the inflam-
matory response reducing significantly (P<0.05) peribronchial inflammatory 
cell infiltration, alveolar septal infiltration, alveolar edema, alveolar exudate, 
alveolar histiocytes, interstitial fibrosis, granuloma, and necrosis formation in 
dif ferent pulmonary aspiration models. 
Pulmonar aspiration significantly increased the tissue HP content, malondial-
dehyde (MDA) levels and decreased (P<0.05) the antioxidant enzyme (SOD, 
GSHPx) activities. HBO treatment significantly (P<0.05) decreased the elevat-
ed tissue HP content, and MDA levels and prevented inhibition of SOD, and 
GSH-Px (P<0.05) enzymes in the tissues. 
Furthermore, there is a significant reduction in the activity of inducible nitric 
oxide synthase, TUNEL and arise in the expression of surfactant protein D in 
lung tissue of dif ferent pulmonary aspiration models with HBO therapy. 
Conclusions: It was concluded that HBO treatment might be beneficial in 
lung injury, therefore, shows potential for clinical use. 
This article was published in the J Mol Histol. 2011 Aug;42(4):301-10. 
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Background and Goal of Study: Disruption of lung epithelial barriers is a 
hallmark of acute respiratory distress syndrome (ARDS). We have previously 
reported that activation of hypoxia-inducible factor-1 (HIF-1) in the lung epi-
thelial cells has an anti-inflammatory ef fect.1 
Based on the observation, we hypothesized that HIF-1 protects lung epithelial 
barriers in ARDS. We evaluated the ef fects of HIF-1α stabilization by intra-
tracheal administration of the hydroxylase inhibitor dimethyloxyallyl glycine 
(DMOG) on the LPS-induced lung injury.
Materials and methods: DMOG (2mg dissolved in 50µl of PBS) or vehicle 
was intratracheally administered to C57BL/6J mice (n=8 per group). HIF-1α 
stabilization by DMOG was confirmed by measuring HIF-1α protein concentra-
tion in the lung. One hour af ter DMOG treatment, lung injury was induced by 
intratracheal LPS instillation. Another 15 hours af ter LPS challenge, mice were 
euthanized and broncoalveolar lavage fluid (BALF) and lung tissues were 
collected. To investigate the permeability of alveolar barriers, we measured 
the concentrations of protein and IgM in the BALF. Additionally, we quantified 
RAGE, which is a marker of lung epithelial injury, in the BALF. To elucidate the 
ef fect of DMOG on neutorphilic inflammation, we also evaluated myeloperoxi-
dase (MPO) concentration in the BALF and the lung tissues.
Results and discussion: Intratracheal administration of DMOG success-
fully increased HIF-1α protein concentration in the lung. DMOG significantly 
at tenuates LPS-induced increases of protein and IgM in the BALF (Fig.1). 
Moreover, the increase of RAGE is at tenuated by DMOG. However, MPO in 
the BALF and the lung tissues were not significantly af fected by DMOG, sug-
gesting that protection of lung epithelial barriers is not due to suppression of 
neutrophilic inflammation.
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Conclusion: Intratrahceal administration of DMOG protects lung epithelial 
barriers from LPS-induced injury. HIF-1α stabilization by DMOG may be a po-
tential therapeutic approach for ARDS.
References: 
1. Tojo K, et al. Atelectasis causes alveolar hypoxia-induced inflammation 
during uneven mechanical ventilation in rats. Intensive Care Med Exp 2015; 
3:1-17. 
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Background and aims: Sivelestat is widely used in treatment of acute respira-
tory distress syndrome (ARDS) in Japan. Although the ef ficacy of sivelestat 
has been reported in numerous Japanese studies, a multinational retrospec-
tive cohort study did not support these findings. Furthermore, some studies 
have reported that early sivelestat use reduced mortality in ARDS patients. 
The aim of this study was to examine the association between early use of 
sivelestat and reduced mortality in severe pneumonia patients requiring me-
chanical ventilation.
Materials and methods: We conducted a retrospective observational study 
using the Diagnosis Procedure Combination database, a national inpatient 
database in Japan. We identified pneumonia patients requiring mechanical 
ventilation who were older than 45 years and hospitalized between April 2012 
and March 2014. Propensity scores were estimated by a logistic regression 
analysis, in which the use of sivelestat within two days of admission was the 
dependent variable, and independent variables included patient backgrounds, 
comorbidities, and other drugs. We performed one-to-one propensity score 
matching to make a matched cohort of patients with or without sivelestat use. 
The outcomes were 7- and 30-day mortality.
Results and discussion: Pneumonia patients requiring mechanical ventila-
tion (n = 15,564) were categorized into sivelestat (n = 1,832) and control (n 
= 13,732) groups. There were significant dif ferences between the sivelestat 
and control groups in both 7-day mortality (11.2% vs. 8.9%: p<0.001) and 
30-day mortality (32.0% vs. 23.0%: p<0.001). In the 1,634 pairs of propensi-
ty-matched patients, there were no significant dif ferences in 7-day mortality 
(sivelestat vs. control: 10.8% vs. 11.9%: p=0.349) and 30-day mortality (sive-
lestat vs. control; 31.7% vs. 29.0%: p=0.102).
Conclusion: The present nationwide study showed that sivelestat was more 
likely to be used for severe pneumonia patients. The propensity-matched 
analyses revealed that the use of sivelestat for severe pneumonia patients 
was not associated with decreased mortality. 
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Background: Ventilator associated pneumonia (VAP) is one of the serious 
clinical condition in mechanically ventilated patients. The aim of this study to 
investigate the ef fect of Simplified Acute Physology Score (SAPS) II, soluble 
urokinase plasminogen activator receptor (sUPAR), C-reactive protein (CRP), 
procalcitonin (PCT) and lactate values on mortality for VAP. 
Materials and methods: Af ter obtaining the ethics commit tee aproval, over 
18 years old fif ty-four patients with VAP in intensive care unit (ICU) were in-
cluded in this study. SAPS II values were calculated and recorded. Blood sam-
ples were collected in order to detect sUPAR, CRP, PCT and lactate values at 
the first and fif th days. Patients were followed-up during 28 days and recorded 
as recovered, under follow-up or exitus.
Results: The average age of the patients was 57.1±15.6 years, length of stay 
ICU was 21.2±20.4 days. At the end of 28 day, 59.3% of patients were exitus, 
9.3% of patients were discharged and 31.5% of patients were continued the 
follow-up.
At the fif th day, sUPAR values were higher and PCT values were lower than 
the first day (p=0.028, p=0.007, respectively )(Table 1). There were no signifi-
cantly dif ferences in lactate and CRP values (p>0.05)(Table 1). There were no 
correlations between sUPAR values at first and fif th days and SAPS II values 
(p=0.211, r=0.170, p=0.178, r=0.190, respectively). There were no correla-
tions between sUPAR values at first and fif th days and SAPS II predictive mor-
tality percentage(p=0.200, r=0.180, p=0.169, r=0.190, respectively).
In alive patients, CRP and PCT values at the fif th day, SAPS II values and 
SAPS II predictive mortality percentage were lower than dead patients 
(p=0.017, p=0.035, p=0.0001, p=0.0001, respectively)(Table 2). In logistic 
regression model, length of stay ICU, SAPS II predictive mortality percentage, 
sUPAR, lactate and CRP values at the first day were found as independent risk 
factors af fecting mortality (p=0.001, p=0.003, p=0.045, p=0.028, p=0.020, 
respectively). A statistically significant cut-of f value could not be obtained for 
sUPAR. When used a value of 45 for SAPS II, 71.9% sensitivity and 68.2% 
specificity were obtained. 
Conclusion(s): For VAP, sUPAR has no prognostic value but it may be an 
independent risk factor for mortality. SAPS II is a prognostic factor for these 
patients and high SAPS II values may be associated with an increased risk of 
mortality. 
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Background and Goal of Study: Mechanical ventilation is a lifesaving inter-
vention, but also holds a risk of complications such as ventilator-associated 
pneumonia or lung injury. The goal should always be to minimize time spend 
on mechanical ventilation facilitated by weaning starting as soon as pos-
sible. Time spend in weaning is 40 % of the total time spend in mechanical 
ventilation. Evidence suggest, that protocolized weaning may shorten the 
time spend on mechanical ventilation. Therefore recommendations from the 
Danish society for anesthesiology and intensive care (DASAIM, 2014) are to 
establish protocols for weaning from mechanical ventilation.
We wanted to investigate the number of intensive care units (ICU) in Denmark 
currently using protocols for weaning from mechanical ventilation. 
Materials and methods: From June to August 2014, we made phone calls to 
the at tending physicians at the 31 general ICU’s in Denmark, inquiring the in-
dividual wards daily practices regarding weaning from mechanical ventilation. 
Results and discussion: Of the 31 ICU’s 13 had protocols for weaning from 
mechanical ventilation. 5 of those protocols represented ventilator controlled 
weaning. Two units performed daily Spontaneus Breathing Trials (SBTs). The 
rest had various protocols for weaning from ventilatory support. 7 physicians 
reported success rates with weaning protocols for more than 75% of their pa-
tients. Of these 7 wards 3 were using ventilator controlled weaning. The rest of 
the ICU’s managed weaning based on ordinations on daily rounds. 
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Conclusion(s): At present recommendations from The Danish Society for 
Anesthesiology and intensive care medicine has only been implemented in 
40% of the general ICU’s in Denmark. By making phone calls to the at tending 
physicians instead of a more formal inquiry we hope our data represents the 
actual daily practices instead of statements of intent. 
References: 
Blackwood B, Alderdice F, Burns K, Cardwell C, Lavery G, O’Halloran P. 
Use of weaning protocols for reducing duration of mechanical ventilation in 
critically ill adult patients: Cochrane systematic review and meta-analysis. 
BMJ (Clinical research ed). 2011;342:c7237. 
DASAIM National behandlings- vejledning for voksne patienter med ALI og 
ARDS 2013 link ht tp://www.dasaim.dk/images/stories/ALI_ARDS.pdf 
Acknowledgements: Coauthors MD Frank Ø. Hansen and Md & phd Thomas 
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Background: Mechanical ventilation: monitoring tidal volume distribution 
bedside.
Case report: 5 7 years old pacient, with acute myocardial infarction that pro-
duces heart failure with an ejection fraction of the lef t ventricle of 20%, and 
hemodynamic instability where the implantation of a biventricular assistance 
was necessary. While entering suf fered a impairment of respiratory function. 
Respirator ventilatory parameters were adjusted to prevent lung damage, low 
tidal volume (480 ml), respiratory rate of 13 and a level of positive end expira-
tory pressure of 8 cmH2O. By monitoring pulmonary tidal volume distribution 
with Electrical Impedance Tomography, bedside, we note that the distribution 
of tidal volume was not homogeneous. Alveolar recruitment maneuver under 
control of the SIT allowed to observe the distribution of tidal volume and which 
were necessary to ventilate the lungs homogeneously.
Discussion: Mechanical ventilation can cause damage or increase the lung 
damage may already exist and that concept has been called lung injury in-
duced by mechanical ventilation (VILI) (1). The VILI relates to the application 
of a PEEP level insuf ficient to prevent alveolar collapse and reopening cy-
clic (atelectrauma) causing increased alveolar inflammatory infiltrate, the use 
high alveolar pressures (barotrauma) and causing perivascular and alveolar 
edema; and high respiratory rates, repetitive cycling. 
Preventing alveolar overdistension can be achieved using Tv≤ 6ml / kg ideal 
weight and Pplat <30 cmH2O. EIT is a technique that does not identify any 
such damages by inadequate mechanical ventilation. But it lets see directly 
the ef fectiveness of the ARM, and therefore helps to establish what necessary 
for ef fective ARM and helps set the proper PEEP level(2), allowing a more 
homogeneous distribution of tidal volume pressures.
References: 
1. Dreyfuss D, Saumon G. Ventilator-induced lung injury: lessons from 
experimental studies. Am J RespirCrit Care Med 1998;157: 294-323. 
2. Hinz J, Moerer O, Neumann P, et al: Ef fect of positive end-expiratory-
pressure on regional ventilation in patients with acute lung injury evaluated 
by electrical impedance tomography. European Journal of Anaesthesiology 
2005 22:817-825
Learning points: EIT bedside could be an alternative to CT scans in evaluat-
ing the ventilation of lung regions(2). 
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Background and Goal of Study: Tidal recruitment of atelectasis is a known 
contributor to ventilator induced lung injury, but its detection remains a chal-
lenge. The most promising technology therefor seems to be electrical imped-
ance tomography (EIT). Our aim was to find a correlate for tidal recruitment by 
EIT during ongoing respiration compared to dynamic computed tomography 
(dCT).
Materials and methods: With animal commit tee approval, 4 mechanically 
ventilated pigs were studied in healthy and af ter lung lavage during a pres-
sure ramp maneuver: 0 to 50 mbar (5 mbar/sec). EIT (Pioneer-Set, Swisstom, 
Switzerland) and dCT (Emotion 16, Siemens AG, Germany) were recorded 
time-synchronized. To identify tidal recruitment, we extended the previously 
described static center of ventilation (CoV) method [1] by computing it dy-
namically over inhalation (dCoV in EIT). For direct comparison, the center of 
gravity (dCoG) was post-processed by dCT.
Results and discussion: Preliminary results showed that both EIT and dCT 
could follow the shif t in ventilation distribution during inhalation (p<.05). In 
presence of tidal recruitment, a movement of the dCoV in EIT towards the 
dependent lung occurred in analogy with the movement of dCoG by dCT 
(R²=.84, Fig.1A). In dCT, this shif t of the dCoG was at tributed to a decrease 
of atelectatic lung volume. In the healthy lung, where dCT indicated no tidal 
recruitment, the dCoV-EIT showed only minor changes during inhalation 
(Fig.1B). Although we performed the experiment during a time-expanded 
pressure ramp to capture enough data points with the dCT, the presented 
dCoV method per se should be appropriate for monitoring tidal recruitment 
by EIT during ongoing respiration without the need of any specific maneuvers.
Conclusion: Our data provides first evidence that tidal recruitment can be 
estimated by the EIT dCoV method.
Reference: 
1. Frerichs I, Hahn G, Golisch W, et al. Monitoring perioperative changes 
in distribution of pulmonary ventilation by functional electrical impedance 
tomography. Acta Anaesthesiol Scand 1998;42:721-726.
Acknowledgements: This study has been funded by the Vienna Science and 
Technology Fund (WWTF) through project LS 14-069.
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11AP12-12
Efficiency of high-flow nasal cannula in pediatric patients 
following cardiac surgery 

Idei M.1, Miyashita T.2, Matsuda Y.1, Nomura T.3, Yamaguchi O.1, Goto T.3

1Yokohama Cit y Universit y, Dept of Intensive Care, Yokohama, Japan, 
2Fujisawa Cit y Hospital, Dept of Anaesthesiology, Yokohama, Japan, 
3Yokohama Cit y Universit y, Dept of Anaesthesiology, Yokohama, Japan

Background and Goal of Study: In respiratory management of pediatric pa-
tients following cardiac surgery, there are few reports on the ef ficiency of 
high-flow nasal cannula (HFNC). The aim of our retrospective study was to 
compare high-flow nasal cannula with conventional oxygen therapy in pediat-
ric patients following cardiac surgery.
Materials and methods: Our objects were pediatric patients less than 1 
year old who were consecutively undergone respiratory management with 
mechanical ventilator and extubated in the ICU af ter cardiac surgery from 
February 2014 to November 2015. Patients were divided into two groups 
(HFNC group and Control group) from the time of extubation. When HFNC 
device was applied, the mixtured gas was set at 2 l/kg/min. The decision of 
FIO2 was entrusted to intensive care physician. The data of blood gas analysis 
and respiratory rates at rest were retrospectively collected during spontane-

ous breathing test before extubation, just af ter extubation, and next morning. 
Since the normal respiratory rate is variable in childhood, we compensated 
the data of actual respiratory rate to the ratio of actual and normal respiratory 
rate. Normal respiratory rate were obtained from Nelson textbook of pediat-
rics. We carried out the T-test and Mann-Whitney test. P <0.05 was consid-
ered significant dif ference.
Results and discussion: Thirteen patients in the HFNC group, 16 patients 
in the control group were enrolled in this study. Age of patients was 4.8 ± 
7.2months in HFNC group vs 8.6 ± 6.6 months in control group (p = 0.157) 
and body weight was 4.5 ± 2.0 kg vs 7.1 ± 2.1 kg (p = 0.003).
PaO2 was 387.6 ± 94.9mmHg vs 353.7 ± 79.3mmHg (p = 0.228) in spontane-
ous breathing test, 413.1 ± 142.9mmHg vs 290 ± 108.6mmHg (p = 0.028) af-
ter extubation, and 413.2 ± 100.8mmHg vs 321.4 ± 101.0mmHg (p = 0.018) 
on next morning. 
The data of PaCO2 were similar between 2 groups in each period. Respiratory 
rate ratio (actual / normal) were 1.05 ± 0.22 vs 1.26 ± 0.32 (p = 0.030) af ter 
extubation, and 0.98 ± 0.20 vs 1.19 ± 0.33 (p = 0.075) on next morning. No 
patients required re-intubation in both group.
This study showed that HFNC improved both oxygenation and ventilation of 
pediatric patients extubated following cardiac surgery. However our study had 
several limitations, further large-scale prospective study is required.
Conclusion: HFNC was ef ficient in pediatric patients following cardiac sur-
gery. 
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12AP01-1
Determining the highest external pressure that permits rapid 
transfusion without hemolysis as observed using a scanning 
electron microscope and alteration in deformability 

Bae G.E., Yoon S.Z., Lim H.H., Choi S.U., Shin H.W., Lee H.W.
Korea Universit y Anam Hospital, Dept of Anaesthesiology & Pain Medicine, 
Seoul, Korea, Republic of

Background and Goal of Study: Externally applied pneumatic pressure can 
be helpful for rapid transfusion of red blood cells (RBCs). However, a poten-
tial disadvantage of external pressure is hemolysis and decreased deform-
ability caused by increased shear stress. We hypothesized that the degree 
of hemolysis with an increase in external pressure can be observed using 
a scanning electron microscope (SEM). Moreover, no study has assessed 
alteration in deformability under various pressures. The primary endpoint was 
to determine dif ferences in shape and deformability in RBCs under various 
pressures. The secondary endpoint was to determine the highest pressure 
without hemolysis and alteration in deformability.
Materials and methods: Twenty blood bags were used for investigation. 
Each blood bag was divided into five subgroups and five types of pressure 
were applied: 0, 150, 200, 250, and 300 mmHg. Af ter applied pressure, the 
blood bag was connected to an infusion set and was run through a 20-gauge 
catheter and was collected in a beaker. Af ter infusion, six samples from the 
beaker, for which 0 and 300 mmHg pressures was applied, were selected 
and were observed using SEM. The percentages of irreversibly changed cells 
were evaluated using Bessis’ classification. All blood samples were taken 
from the beaker to test deformities, serum potassium level, hematocrit, and 
RBC count. Statistical significance was defined as P<0.05. The data were ana-
lysed by ANOVA, paired t-test, and t-test.
Results and discussion: There were no significant dif ferences in the percent-
age of irreversibly changed RBCs between the pressures 0 and 300 mmHg. 
Moreover, there were no significant dif ferences in laboratory test results and 
deformability among all types of pressures. No dif ferences in laboratory 
test results were noted among all pressures compared to those in previous 
studies that reported an increase in external pressure from 0 to 300 mmHg 
caused an increase in potassium levels. However, we observed RBC directly 
as well as laboratory test results. Our findings showed similar results on both 
SEM analysis and laboratory tests.
Conclusions: Hemolysis and deformability of RBCs are not influenced by 
external pressure from 0 to 300 mmHg. Therefore, RBC transfusion with an 
external pneumatic pressure 300 mmHg through 20-guage catheter can per-
mit rapid transfusion without hemolysis and alteration in deformability in an 
emergency situation. 

12AP01-2
Angiopoietin-1 mimetic restores microcirculatory perfusion 
disturbances and microvascular leakage during haemorrhagic 
shock 

van den Brom C.E.1, Trieu M.1, van Meurs M.2, van Leeuwen A.L.I.1, 
Geeraedts L.M.G.3, Boer C.1

1VU Universit y Medical Center, Dept of Anaesthesiology, Amsterdam, 
Netherlands, 2UMC Groningen, Depts of Pathology and Medical Biology and 
Critical Care, Groningen, Netherlands, 3VU Universit y Medical Center, Trauma 
Surgery, Amsterdam, Netherlands

Background and Goal of Study: Microcirculatory dysfunction, a hallmark 
of critical illness, is associated with multiple organ failure and unfavourable 
patient outcome. Although crystalloids are ef fective in restoring macrohae-
modynamics during haemorrhagic shock, microcirculatory dysfunction 
of ten persists. Therapeutic targeting of the angiopoietin/Tie2 system might 
preserve microvascular integrity. Therefore, we investigated the ef fects of an 
angiopoietin-1 mimetic on microcirculatory perfusion and microvascular leak-
age during haemorrhagic shock. 
Materials and methods: Male rats underwent haemorrhagic shock (HS) or 
sham surgery receiving an angiopoietin-1 mimetic (Ang1mim) or PBS. HS 
was induced by blood withdrawal to achieve a mean arterial pressure (MAP) 
of 30mmHg for one hour, followed by resuscitation with crystalloids and blood 
until baseline MAP was reached. Microcirculatory perfusion was measured in 
the cremaster muscle using intravital microscopy and microvascular leakage 
was assessed by Evans Blue Dye (EBD) extravasation. 
Results and discussion: HS was characterised by a significant drop in MAP, 
heart rate and base deficit. This was accompanied by significantly reduced 
perfused capillaries and increased stopped vessels during shock, which 
could not be restored by fluid resuscitation. HS increased plasma angiopoi-
etin-1 and sTie2 levels and decreased angiopoietin-2 levels, without altering 
VCAM1 and interleukin-6 levels. In parallel, HS induced microvascular leakage 
in kidney and lung tissue.
Administration of Ang1mim had no ef fect on haemodynamic alterations and 
microcirculatory perfusion during shock. However, Ang1mim in combination 
with fluid resuscitation restored microcirculatory perfusion back to baseline. 
Interestingly, significant less blood was required to restore MAP to baseline. 
Furthermore, Ang1mim at tenuated microvascular leakage in kidney and lung 
tissue.
Conclusion(s): Administration of an angiopoietin-1 mimetic restores micro-
circulatory perfusion during haemorrhagic shock and reduced requirement of 
fluid resuscitation, possibly due to less microvascular leakage. These results 
suggest that the angiopoietin/Tie2 system might be a novel target to improve 
microcirculatory perfusion, microvascular leakage and organ dysfunction 
during haemorrhagic shock. 
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12AP01-3
Storage time does not affect outcome af ter massive blood 
transfusion in trauma and non-trauma patients 

Obal D.1, Wright T.B.1, Bautista A.2, Dalton J.3, Wadhwa A.1, Sessler D.I.4, 
Outcomes Research
1Universit y of Louisville, Dept of Anaesthesiology & Intensive Care, Louisville, 
United States, 2Universit y of Oklahoma, Dept of Anaesthesiology, Oklahoma 
Cit y, United States, 3Cleveland Clinic, Depar tment of Quantitative Health 
Sciences, Louisville, United States, 4Cleveland Clinic, Outcomes Research 
Consor tium, Cleveland, United States

Background and Goal of Study: Red blood cell transfusion and massive 
blood transfusion are independent risk factors for mortality. Prolonged 
stored packed red blood cells (PRBC) might increase morbidity and mor-
tality. Therefore, we tested whether prolonged storage increases mortality 
in patients receiving massive transfusion af ter trauma needing surgery and 
surgery related to non-trauma issues. As a secondary hypothesis, we consid-
ered the extent to which a dif ferential relationship for trauma and non-trauma 
patients and mean PRBC storage duration exists.
Materials and methods: With IRB approval, we performed a single center 
retrospective analysis of patients receiving more than 10 units of PRBC within 
24 hours. We evaluated the relationship between patient mean PRBC stor-
age duration and in-hospital mortality using backward stepwise multivariable 
logistic regression. Potential nonlinearities in the relationship were assessed 
via restricted cubic splines. The secondary hypothesis was evaluated by con-
sidering the interaction between type of surgery (trauma vs. non-trauma) and 
patient mean PRBC storage duration. 
Results and discussion: The final analysis was done in 305 patients receiv-
ing a total of 8046 PRBCs. Patient mean PRBC storage duration ranged from 
8 to 36.6 days with a mean ± standard deviation of 22.1 ± 5.9 days. The 
odds ratio (95% confidence interval (CI)) for in-hospital mortality correspond-
ing to a one-day in mean PRBC storage duration was estimated at 0.99 (0.95, 
1.03, P=0.77). We did not find a dif ferential relationship between trauma and 
non-trauma patients (P=0.75). Data from 259 patients was included into a 
multivariable analysis but the result did not dif fer from the univariable analysis 
and the odds ratio (95% CI) was 0.99 (0.94, 1.05) af ter adjusting for age, sex, 
blood type, initial heart rate, initial systolic blood pressure, initial pH, and 
number of transfused PRBCs were selected for adjustment in the final models.
Conclusion(s): In summary, our data suggest that mean PRBC storage dura-
tion does not correlate with patients mortality af ter massive blood transfu-
sion. Trauma and non-trauma patients did not dif fer in regard to susceptibility 
toward prolonged stored PRBCs. 

12AP01-4
Organ function during porcine haemorrhage and resuscitation 
with pre-existing atherosclerosis 

Antonucci E.1, Pelosi P.1, Hof fmann A.2, Georgief f M.3, Radermacher P.2, 
Nußbaum B.3

1Universit y of Genoa, Depar tment of Surgical Sciences and Integrated 
Diagnostics, IRCCS San Mar tino IST, Genoa, Italy, 2Ulm Universit y Hospital, 
Institut für Anästhesiologische Pathophysiologie und Ver fahrensentwicklung, 
Ulm, Germany, 3Ulm Universit y Hospital, Dept of Anaesthesiology, Ulm, 
Germany

Background and Goal of Study: Haemorrhagic shock causes tissue hypoxia, 
hyper-inflammation and subsequent multi-organ failure (MOF). Pre-existing 
cardiac comorbidity increases mortality af ter trauma1. However, obesity, a 
risk factor for ischemic heart disease, is associated with reduced ICU mortal-
ity2. Therefore, we investigated the impact of atherogenic diet-induced coro-
nary artery disease (CAD)3 on MOF during haemorrhage and resuscitation. 
Materials and methods: Up to now, 13 anesthetized and instrumented famil-
ial LDL-cholesterol-receptor-/- (FBM) pigs with (CAD, n=7) or without (control, 
n=6) atherogenic diet underwent 3 hours of haemorrhage (removal of 30 % 
of the calculated blood volume, mean arterial pressure (MAP) = 44 (42-46) 
mmHg) followed by 48 h of resuscitation comprising re-transfusion of shed 
blood, crystalloids and noradrenaline (NoA) titrated to maintain MAP at pre-
shock levels. Before, at the end of and every 12 hours af ter haemorrhage 
we assessed systemic, pulmonary and renal haemodynamics (lef t ventricular 
(LV) pressure-conductance and pulmonary artery catheterization; renal artery 
ultrasound flow probes), gas exchange and organ function. Data are median 
(range). 

Results and discussion: Survival time (CAD: 37 (23-48) h; control: 37 (24-48) 
h, p=0.88) and NoA requirements needed to reach target haemodynamics 
(CAD: 1.2 (0.8-4.5) µg·kg-1·min-1; control: 1.5 (0.9-1.9) µg·kg-1·min-1, p=0.99) 
were comparable. Creatinine clearance was 66 (9-87) ml/min vs. 67 (33-92) 
ml/min (p=0.62) and 90 (32-99) ml/min vs 55 (24-85) ml/min (p=0.29) in CAD 
and control groups during 0-24 h and 24-48 h of resuscitation, respectively. 
Systemic and pulmonary haemodynamics, gas exchange and LV function 
(dp/dt min and max, isovolumic relaxation constant tau) did not show any 
significant inter-group dif ference either. 
Conclusion: In our model of resuscitated haemorrhagic shock, pre-existing 
atherosclerosis neither increased mortality nor aggravated the severity of 
MOF. Aggressive fluid resuscitation and high-dose NoA may have overcome 
any impact related to pre-existing chronic cardiovascular disease. In addition, 
putative protective ef fects due to the “obesity paradox” may have blunted 
otherwise detrimental influence of pre-existing atherosclerosis. 
Supported by the DFG (CRC 1149). 
Reference: 
1. Ferraris et al: J Trauma 2010;69:6452. Pickkers et al: Crit Care Med 
2013;41:18783. Thim et al: EuroIntervention 2010;6:261 

12AP01-5
Effects of the H2S-donor AP39 during murine haemorrhage 
and resuscitation 

Weidgang C.1, Huber-Lang M.2, Wood M.3, Whiteman M.4, Radermacher P.5, 
Gröger M.5

1Universit y Hospital Ulm, Dept of Anaesthesiology, Ulm, Germany, 
2Universit y Hospital Ulm, Depar tment of Traumatology, Hand-, Plastic- and 
Reconstructive Surgery, Ulm, Germany, 3Universit y of Exeter, Biosciences, 
Exeter, United Kingdom, 4Universit y of Exeter Medical School, St. 
Lukes`s Campus, Exeter, United Kingdom, 5Institute of Anesthesiological 
Pathophysiology and Process Development, Universit y Medical School, Ulm, 
Germany

Background: The mitochondria-targeted H2S-donor AP39 has previously 
been shown to exert cytoprotective ef fects in vitro by stimulation of mitochon-
drial respiration [1]. In vivo, AP39 improved haemodynamic and neurological 
outcome following cardiac arrest af ter pre- or early post-treatment administra-
tion [2,3]. Therefore, we tested the hypothesis whether AP39 has a beneficial 
impact in a resuscitated murine model of haemorrhagic shock. 
Methods and measurements: Anaesthetised and instrumented mice 
(C57BL/6J) underwent 1h of haemorrhage (mean arterial pressure 
MAP=35mmHg) and subsequently 4h of resuscitation comprising a bolus 
injection of 100nmol/kg AP39 (n=7) or vehicle (n=10), re-transfusion of shed 
blood together with lung-protective mechanical ventilation, fluid resuscitation 
and noradrenaline (NA) titrated to maintain MAP>50mmHg. Lung mechanics, 
gas exchange, haemodynamics, metabolism, and acid-base status were mea-
sured together with lung and kidney histology, immune-histochemistry, west-
ern blot ting and high resolution respirometry to assess tissue mitochondrial 
activity (maximal oxidative phosphorylation: OxPHOS; maximal O2 consump-
tion in the uncoupled state: ETS). Data are median (quartiles). 
Results: AP39 was associated with higher NA requirements (54 (10;176), 
control 0 (0;0) µg/g/h), which coincided with hyperglycaemia and more pro-
nounced metabolic acidosis. AP39 had no significant ef fect on OxPHOS, or 
ETS in diaphragm, heart, kidney and liver. 
Conclusion: In contrast to the promising in vitro and in vivo data in cardiac ar-
rest, AP39 had no beneficial ef fect af ter murine haemorrhagic shock, possibly 
due to its timing and dose. In addition, the higher NA requirements, which may 
have resulted from AP39-related vasodilation [3], might have further of fset 
beneficial ef fects on mitochondrial respiration. 
References: 
1. Szcesny B, Nitric Oxide 2014, 41:120; 
2. Ikeda K, Nitric Oxide 2015, 49-90; 
3. Tomasova L, Nitric Oxide 2015, 46:131. Supported by the DFG (CRC1149, 
project B02). 
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Comparative evaluation of fast or slow crystalloid resuscitation 
on oxygen delivery in a human model of haemorrhagic shock 

Weinberg L.1, Loret ta H.1, Lau L.2, Riedel B.3, Churilov L.4, Hahn R.5

1Austin Hospital, Dept of Anaesthesiology, Heidelberg, Australia, 2Austin 
Hospital, Dept of Surgery, Heidelberg, Australia, 3Peter MacCallum Cancer 
Centre, Dept of Anaesthesiology, Melbourne, Australia, 4The Florey Institute, 
Institute of Neuroscience & Mental Health, Heidelberg, Australia, 5Söder tälje 
Hospital, Dept of Anaesthesiology, Söder tälje, Sweden

Background and Goal of Study: The most ef fective rate of fluid resuscitation 
in haemorrhagic shock is unknown. We performed a randomized crossover 
pilot study in a healthy volunteer model of compensated haemorrhagic shock. 
Following venesection of 15ml.kg-1 of blood, participants were randomized 
to 20mL.kg-1 of crystalloid over 10 minutes (FAST treatment) or 30 minutes 
(SLOW treatment). 
The primary end point was oxygen delivery (DO2). Secondary end points 
included pressure and flow-based haemodynamic variables, blood volume 
expansion, and clinical biochemistry.
Materials and methods: We performed a randomized crossover pilot study 
in a healthy volunteer model of compensated haemorrhagic shock. Following 
venesection of 15ml.kg-1 of blood, participants were randomized to 20mL.
kg-1 of crystalloid over 10 minutes (FAST treatment) or 30 minutes (SLOW 
treatment). The primary end point was oxygen delivery (DO2). Secondary end 
points included pressure and flow-based haemodynamic variables, blood vol-
ume expansion, and clinical biochemistry.
Results and discussion: Nine normotensive healthy adult volunteers partici-
pated. No significant dif ferences were observed in DO2, and biochemical vari-
ables under the SLOW and FAST treatments. Estimated blood volume at base-
line was 5.1L. Blood volume was reduced by 16% following venesection, with 
a corresponding 5% reduction in cardiac index (CI) (p<0.001). Immediately 
following resuscitation under the FAST and SLOW treatments, mean (SD) 
blood volume increased by 720mL (210mL) and 920mL (223mL), respectively 
(P<0.03), corresponding to 54% (7%) and 69% (16%) of the infused volume. 
This blood volume expansion at tenuated with time, to 24% and 25% of the in-
fused volume 30 minutes post-infusion. During fluid resuscitation, blood pres-
sure was higher under FAST treatment, however CI paradoxically decreased 
in most participants, a finding not observed under SLOW treatment.
Conclusions: No significant dif ferences in DO2 were observed between FAST 
or SLOW fluid resuscitation treatments. Under both treatments, changes in 
CI and blood pressure did not reflect the magnitude of intravascular blood 
volume deficit. Crystalloid resuscitation expanded intravascular blood volume 
by approximately 25%. Myocardial performance was impaired during FAST 
fluid resuscitation. 

12AP01-7
Improvement of survival and organ protection af ter 
haemorrhagic shock by treatment with inhaled nitric oxide 

Mimuro S.1, Kobayashi K.1, Iwata H.2, Makino H.1, Shiraishi Y.2, Nakajima Y.1

1Hamamatsu Universit y School of Medicine, Dept of Anaesthesiology & 
Intensive Care, Hamamatsu, Japan, 2Fujieda Municipal General Hospital, Dept 
of Anaesthesiology, Fujieda, Japan

Background and Goal of Study: Organ dysfunction following haemorrhagic 
shock and the survival rate have not improved suf ficiently over time.Nitric 
Oxide(NO) is considered to be closely involved in the development of haem-
orrhagic shock-induced organ dysfunction. Control of NO production by intra-
venous administration of NO donors and NOS inhibitors has been at tempted, 
but these are not suitable for clinical application.It has not been reported for 
use in the treatment of haemorrhagic shock.Thus, we investigated whether 
inhaled NO administration leads to dif ferences in survival, central venous NO2 
levels, and organ dysfunction in a rat haemorrhagic shock model. 
Materials and methods: Fourty male SD rats were used. Tracheotomy was 
applied under general anesthesia, microdialysis probes were placed in the 
arterial line and central vein, and NO2 was measured in the dialysis probes us-
ing an oxidized nitrogen analysis system (ENO-20, Eicom). The systolic arte-
rial pressure was maintained at 40 mmHg by withdrawing and returning blood 
for one hour (haemorrhagic shock). The animals were resuscitated with saline 
in a volume equivalent to the residual blood. Af ter resuscitation, rats were 
exposed to NO by inhalation for 30 minutes.The rats were randomly divided 
into the following 4 groups: 

(1) Sham (haemorrhagic shock-, inhaled NO-) 
(2) haemorrhagic shock+NO+(20ppm) 
(3) haemorrhagic shock+NO- 
(4) haemorrhagic shock+NO+(150ppm) 
Hemodynamic changes and NO2 levels were measured over time, and the 
survival rate was calculated. 
Results: The survival rate was higher in the group with haemorrhagic shock 
followed by inhaled 20ppm NO compared with the group without inhaled 
NO (p=0.033)and the group with haemorrhagic shock followed by inhaled 
150ppm NO.NO2 levels were significantly lower in the Shock+NO- group (vs. 
Shock+20ppm NO+ group 3Hr, vs. Shock-NO- group 7Hr), and significantly 
higher in the Shock+20ppm NO+ group (vs. the Shock+NO- and Shock-NO- 
groups 3Hr) .NO2 production was decreased during the early phase of haem-
orrhagic shock (-7hr), suggesting that the shock decreased survival, and that 
inhaled NO protected the organs and improved survival. 
Conclusion(s): The survival rate increased in haemorrhagic shock rats that 
were treated with inhaled NO compared with rats that were not. 
It was suggested that administration of inhaled NO is ef fective for the early 
phase of haemorrhagic shock. 

12AP01-8
Early hemodynamic changes are associated with mortality 
from atrio ventricular node arrhythmias following hemorrhage 
in a swine model 

Shaylor R.1, Yaniv G.2, Wagnert-Avraham L.2, Gertz S.D.2, Gavish L.2, 
Eisenkraf t A.2

1Hadassah Hebrew Universit y Medical Center, Dept of Anaesthesiology & 
Intensive Care, Jerusalem, Israel, 2Hebrew Universit y of Jerusalem, Institute 
for Research in Military Medicine, Jerusalem, Israel

Background: Hemorrhage is a leading cause of death in trauma. Our study 
on remote ischemic pre-conditioning in pigs undergoing hemorrhage showed 
a pattern of pre terminal atrioventricualr node arrhythmias in all pigs that 
died during the experiment. Surviving pigs had no cases of arrhythmia. 
Hemodynamic parameters between groups were analyzed further.
Methods: Following ethical approval, hemorrhagic shock was induced by tak-
ing 50cc aliquots from an arterial line until 35% of blood volume was removed. 
Animals were observed for 7 hours or until death for MAP, cardiac output 
(CO), mixed venous oxygen saturation (SVO2) & heart rate (HR). Samples 
were taken hourly for full blood count, biochemistry, arterial and venous 
blood gasses. There were no other interventions. The rate of change from 
the end of bleeding until the 1st and 2nd hour (DFU2) of observation between 
the survivors and non-survivors was calculated. Statistical analysis was per-
formed using Wilcoxon-Mann Whitney U.
Results: All pigs had similar changes in parameters until the end of bleeding. 
6 pigs with arrhythmia died, 10 had no arrhythmia and survived. Pigs that died 
did not compensate their CO (p=0.008), oxygen delivery (DO2) (p=0.028) or 
MAP (p=0.008). SvO2 remained low (p=0.028) at DFU2 (fig 1).

[Figure 1. Cardiac Output (CO), Hear t Rate (HR) and Mean Ar terial Pressure 
(MAP) vs. Time]

Changes in HR, oxygen consumption and oxygen extraction ratio were not 
statistically dif ferent. There was a corresponding increase in lactate (p=0.008) 
and decrease in pH (p=0.018) by DFU2 (fig 2).
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[Figure 2. Lactate, Potassium and pH over time]

Conclusions: Despite similar initial changes, we found low CO, DO2, SvO2 
and MAP at DFU2 are linked to mortality. To the best of our knowledge this 
is the first time in a large animal model that maladaptive responses across a 
range of cardiovascular parameters have been reported to begin immediately 
af ter hemorrhage in a large animal model. 

12AP01-9
Prognostic significance of depth of burn injury on the burn 
patients survival 

Stojanovic M., Milicic B., Stojimirovic D., Kalezic N., Popovic N.
Clinical Center of Serbia, Dept of Anaesthesiology & Intensive Care, Belgrade, 
Serbia

Background and Goal of Study: In recent years, great progress in the treat-
ment of burns was achieved thanks to advances in resuscitation and fluid re-
placement, surgical approach, nutritional and pulmonary support. However, 
mortality remains high. The goal of our study was to determine mortality rate 
as well as to find out the most significant risk factors of mortality.
Materials and methods: We did a single center prospective study. Patients 
older than 14 years, with burn injury of I, II and III degree and dif ferent mecha-
nism of injury, treated from October 2011 until October 2015, were included 
in the study. The influence of following variable on mortality rate were investi-
gated: age, sex, total body surface area (TBSA), depth of injury, time from in-
jury to arrival to the hospital, mechanism of injury, the presence of comorbid-
ity, the occurrence of complications, inhalation injury, mechanical ventilation 
and surgical treatment. We used t-test to compare the average values of the 
parametric features, while Pearson’s chi-square test was used to compare the 
dif ferences in frequency of categorical feature. Cox regression analysis was 
used in order to determine risk factors of intrahospital survival. P values <0.05 
were considered statistically significant.
Results and discussion: The study included 644 patients, 73.1% male and 
26.7% female, average age 54 ± 30 years. The average TBSA was 15.91% ± 
17.99% (min 1%, max 98%), mostly deep burn injury of IIb/III and III degree 
in 60.7% patients. The incidence of inhalation injury was 5.1%, mechanical 
ventilation was applied in 7.9% of patients and 18.2% had some complications 
(mostly pneumonia). Most of patients 62.7% were treated conservatively while 
37.3% were operated. The average duration of hospital stay was 19.38±18.62 
days and overall mortality rate was 17.1%. Multivariate cox regression analy-
sis showed that except time from injury to arrival to the hospital, inhalation 
injury and mechanical ventilation, all variables were independent risk factors 
of mortality. The strongest risk factors were depth of burn injury RR=6.51, CI 
(2.24-18.95) and comorbidity RR=3.38, CI (2.06-5.57). 
Conclusion(s): The results of our study confirms high mortality rate in burn 
patients and shows that the strongest risk factor of mortality is depth of burn 
injury.

12AP01-10
Role of apoptosis in the course of traumatic disease in old 
patients with multiple trauma 

Volkova Y.
Kharkiv National Medical Universit y, Dept of Anaesthesiology & Intensive 
Care, Kharkiv, Ukraine

Background: At the same time, the course and prognosis of traumatic dis-
ease depends on the reactivity of organism that depends on anatomic and 
physiologic peculiarities of dif ferent patients. 
The aim of the study was to investigate the dependence of systemic oxygen 
transport on the level of markers of apoptosis and its ef fect on the course of 
traumatic disease in old patients with multiple trauma.
Methods: 50 patients treated for multiple trauma (APACHE II 13,8±2,2) were 
prospectively studied. Patients were divided into two groups which received 
the same complex of intensive care: under the age of 60 years were the first 
group (n = 28) and over the age of 60 years were the second group (n = 22). 
We analised parameters of central hemodynamics, morphometry parameters 
of erythrocytes, level of cytokines (TNF-α, IL-1, IL-6, IL-8), level of caspase 8, 
endothelin-1, oxygen transport parameters (DO2, VO2 and ERO2). We studied 
oxygen metabolism in peripheral tissues using polarography method on the 
1st, 3rd, 5th, 10th and 21st days.
Results: During the examination of patients we did not reveal the dif ferences 
in the parameters of central hemodynamics and morphometric parameters of 
erythrocytes between the patients of I and II groups. In patients of the I group 
the level of TNF-α, IL-1, IL-6 was higher (р<0,05) than in patients of group II 
on the 1st, 3rd, 5th and 10th days of treatment, indicating a better reactivity of the 
organism. The oxygen transport parameters and the state of oxygen metabo-
lism in tissues were significantly lower (р<0,05) in patients in II group during 
the survey period. Endothelin-1 level also was significantly (р<0,05) lower in 
patients in II group from 3rd to 21st days of treatment. The DO2, VО2, ERO2 and 
endothelin-1 level had a negative strong correlation with the level of caspase-8 
in II group, the level of which they have been significantly (р<0,05) higher than 
in group I during the observation period.
Conclusion: Thus, we can conclude that the course of traumatic disease in 
old patients with multiple trauma depends on the state of endothelium and 
decreasing precisely of functional activity of erythron system. These changes 
are caused by increased activity of apoptosis, particularly caspase-8. This fact 
shows the requirements for endolium protection therapy and antihypoxant 
drugs in the complex of intensive therapy in old patients with multiple trauma. 

12AP01-11
Two casualties, in dif ferent geographics points, both of them 
with haemorrhage, only one surgical team, limited blood 
supply, in the middle of the night and at sea… what have we 
learnt about this experience? 

Navarro-Suay R.1, Tamburri-Bariain R.2, Plaza-Torres J.3, López-Soberón E.4, 
Puchades-Rincón de Arellano R.5, González-Marcos B.6

1Hospital Universitario Central de la Defensa Gómez Ulla/ Instituto Mix to de 
Investigación Biosanitaria de la Defensa IMIDEF, Dept of Anaesthesiology & 
Intensive Care, Madrid, Spain, 2Hospital Universitario Central de la Defensa 
Gómez Ulla/ Instituto Mix to de Investigación Biosanitaria de la Defensa 
IMIDEF, Dept of Surgery, Madrid, Spain, 3Hospital Universitario Central de 
la Defensa Gómez Ulla, Dept of Anaesthesiology & Intensive Care, Madrid, 
Spain, 4Hospital Universitario Central de la Defensa Gómez Ulla, Dept of 
Intensive Care, Madrid, Spain, 5Instituto Mix to de Investigación Biosanitaria 
de la Defensa, Research and Development Depar tment, Madrid, Spain, 
6Hospital Universitario La Princesa, Dept of Intensive Care, Madrid, Spain

Background: Traumatic hemorrhage is a relatively common cause entity that 
anesthesiologists should have to manage. However, this situation can be 
complicated when several bleeding patients appear at the same time, if we 
have limited resources and we are in a isolation situation.
The goal of the study is to describe our experience with two bleeding casual-
ties, concurrent at the same time, in dif ferent geographical locations, treated 
with a single surgical team, with limited availability of blood in a maritime en-
vironment.
Case report: 6 September 2015, L-51 “Galicia” Spanish Navy warship is sail-
ing in Indian Ocean (Seychelles Islands 100 miles) integrated in European 
Union Operation “Atalanta”. This naval unit has the following medical team: 
1 emergency physician (and medical advisor), one abdominal surgeon, one 
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orthopedic surgeon, one anesthesiologist, one pharmacist specialist in labo-
ratory and clinical analysis, one dentist, six nurses and two paramedics. The 
blood bank aboard capability is 12 packed red blood units (eight 0+ and 
four 0-).
We answered an emergency call from a Spanish fishing ship located at 300 
miles. One of its sailors has suf fered hand trauma with significant blood loss 
while works with a machine. When we are deciding our civilian fishing ship 
support, a member of our naval unit suf fered hematemesis episode with hi-
povolemic shock symptoms. The nearest land Hospital (Seychelles) is in the 
opposite direction to fishing vessel location. Our helicopter on board has 600 
miles range. Our first medical decision was treat the patient with hemateme-
sis episode aboard. While, our medical technicians prepared the helicopter 
(medical evacuation version). Af ter that we sent the medicalized helicopter 
in order to pick up the sailor with traumatic hand injury. When he comes on 
board by helicopter surgical team operated him, First patient with hemateme-
sis was stabilized and he was evacuated as soon as possible to land hospital. 
Finally, the patient with traumatic hand injury was evacuated to the same hos-
pital too. 2 units of packed red blood cells were consumed.
Discussion: During bleeding patient care, anesthesiologists must assess not 
only therapeutic drugs, also health care, logistics and triage aspects. Military 
medicine experience can be useful in civilian environments too (like disasters, 
humanitarian crisis…). 

12AP01-12
Intra-operative use of Polymyxin-B haemoperfusion 
in a patient with septic shock and multiple organ failure 
undergoing emergency abdominal surgery 

Pavlovic G., Bonhomme F., Frei A., Pugin J.
Geneva Universit y Hospitals, Dept of Anaesthesiology & Intensive Care, 
Geneva, Switzerland

Background: Polymyxin-B haemoperfusion (PMX-HP) is deemed to improve 
outcome in septic intensive care patients1,2. However, when initiated within 12 
hours af ter abdominal surgery, it failed to reduce organ failure compared to 
conventional treatment of peritonitis-induced severe sepsis3.
Case report: A 62 year-old patient suf fering from severe septic shock with 
multiple organ failure due to necrotic pancreatitis and colic necrosis (APACHE 
score 36, SAPS score 84) underwent emergency abdominal surgery. At 
anaesthesia induction, Pa02/Fi02 ratio was 58 mmHg and noradrenalin re-
quirement was 0, 7µ/kg/min. In addition to conventional management, we 
initiated a PMX-HP throughout the surgical procedure (147 min). A 12F triple 
lumen venous catheter (GamCathTM, Gambro) was inserted; 2 lumens were 
used for haemoperfusion. Venous blood passed trough a polymyxin-immo-
bilized cartridge (Toraymyxin® PMX-20-R,) at low speed (<0.4 L/min) using 
a Hemodec DECAPsmart (Hemodec, Salerno, Italy). Unfractionated heparin 
was necessary for the haemoperfusion (3000 IU bolus + 20 IU/kg/h for an 
ACT around 190 sec). Peri-operatively, 20ml/kg/h crystalloids were infused 
and the noradrenalin dose was halved. Pa02/Fi02 ratio increased to 329 
mmHg. Inflammatory parameters rapidly decreased during the procedure 
(CRP from 454 to 255 U/l, PCT from 48 to 20 µg/l). Plasma endotoxin levels, 
measured with the LAL Chromogenic Endotoxin quantification kit (PierceTM 
Biotechnology), was 1.27 EU/ml before the haemoperfusion and 0.405 EU/ml 
af ter (ratio pre/post = 3.14)The postoperative evolution was favourable with 
withdrawal of noradrenalin within 72h, renal function improvement at 24h and 
extubation on day 8. The patient lef t the ICU on day 15. He was alive and fully 
recovered at 90-day follow-up.
Discussion: To our knowledge, this is the first report of PMX-HP used in the 
operating room (throughout the entire operative time). The rationale for initiat-
ing PMX-HP at the beginning of the surgical procedure is to lower the quantity 
of blood endotoxin as early as possible, in order to block the initiation of vari-
ous deleterious biological cascades. 
References: 
1. Vincent JL et al., Shock 2005; 23: 400-5)
2. Cruz et al., JAMA 2009
3. Payen et al., Intensive Care Med 2015; 41:975-84
Learning points: PMX-HP initiated at the beginning of surgery was ef fective 
in improving hemodynamic and respiratory parameters in this patient with se-
vere septic shock due to colic necrosis. 

12AP02-1
Perioperative serum lactate versus Glasgow Coma Scale 
as a predictor for in-hospital mortality af ter decompressive 
craniectomy in traumatic brain injury 

Jo Y.Y., Kwak H.J., Lee K.C., Kim H.S., Lee J.Y., Survivor vs. Non-survivor
Gachon Universit y Gil Medical Center, Dept of Anaesthesiology & Pain 
Medicine, Incheon, Korea, Republic of

Background and Goal of Study: Despite the utility of serum lactate for pre-
dicting clinical courses, lit tle information is available on the topic af ter decom-
pressive craniectomy. This study was conducted to access the implications 
of perioperative serum lactate level and Glasgow Coma Scale (GCS) with re-
spect to in-hospital mortality in traumatic brain injured patients who received 
emergent or urgent decompressive craniectomy.
Materials and methods: The medical records of 586 consecutive patients 
that underwent emergent or urgent decompressive craniectomy due to trau-
matic brain injuries from January 2007 to December 2014 were retrospectively 
analyzed. Receiver-operating characteristic (ROC) curves were used to deter-
mine the abilities of factors which had statistic significance in the multivariate 
regression analysis to predict in-hospital mortality.
Results and discussion: The overall mortality rate af ter decompressive cra-
niectomy was 26.6 %. Mean preoperative serum lactate (3.8 ±2.6 vs. 3.4 ± 
2.8, p = 0.039) and intraoperative maximum serum lactate (6.2 ± 3.0 vs. 4.8 ± 
2.3 mmol/L, p<0.001) was significantly higher for non-survivors than survivor, 
but they had no significances for predicting in hospital mortality in the logis-
tic regression analysis. Preoperative Glasgow Coma Score was a significant 
predictor for in hospital mortality (Hazard ratio 0.715, 95% confidence interval 
0.662 - 0.72, p<0.001).
Conclusion(s): Although intraoperative maximum latate serum lactate sig-
nificantly higher for non-survivors than survivor, preoperative GCS, but not 
perioperative serum lactate level, is a reliable predictor for in-hospital mortality 
af ter decompressive craniectomy due to traumatic brain injury. dicting in hos-
pital mortality in the logistic regression analysis. Preoperative Glasgow Coma 
Score was a significant predictor for in hospital mortality (Hazard ratio 0.715, 
95% confidence interval 0.662 - 0.72, p<0.001).
Reference: 
1. Régnier MA, Raux M, Le Manach Y, Asencio Y, Gaillard J, Devilliers C, et 
al. Prognostic significance of blood lactate and lactate clearance in trauma 
patients. Anesthesiology. 2012;117:1276-88 iectomy due to traumatic 
brain injury. dicting in hospital mortality in the logistic regression analysis. 
Preoperative Glasgow Coma Score was a significant predictor for in hospital 
mortality (Hazard ratio 0.715, 95% confidence interval 0.662 - 0.72, p<0.001).

12AP02-2
Using of prothrombin complex concentrate and tranexamic 
acid in patients with trauma-induced coagulopathy 

Tarabrin O., Shcherbakov S., Gavrychenko D., Mazurenko G., Victoriia I., 
Chystikov O.
Odessa National Medical Universit y, Dept of Anaesthesiology & Intensive 
Care, Odessa, Ukraine

Background: The mortality in the in patients with traumatic injuries in a case 
of bleeding is the most frequent cause of preventable death af ter severe in-
jury.
Materials and methods: The study involved 91 patients who entered the 
Odessa Regional Hospital with traumatic injuries: concomitant skeletal trau-
ma, fractures of femur and humerus. Patients were divided into 2 groups: 1st 
group (n=46) as a treatment was received PCC in a dose of 1 ml/kg (25 IU/
kg) and TXA in a loading dose of 1g during 10 minutes followed by an infu-
sion of 1g during 8 hours at time of admission to the intensive care unit (ICU); 
2nd group (n=45) received FFP in a dose of 15 ml/kg and TXA in a loading 
dose of 1g during 10 minutes followed by an infusion of 1g during 8 hours. 
Evaluation of the functional state of the hemostasis system was carried out us-
ing low-frequency piezoelectric thromboelastography (LPTEG) on admission 
to hospital and 24 hours af ter the patient’s admission to the ICU.
Results and discussion: According to LPTEG indicators traumatic injuries 
patients has a statistically significant abnormalities in all parts of hemostatic 
system: platelet aggregation - Intensity of contact coagulation (ICC), the coag-
ulation - Intensity of coagulation drive (ICD), clot maximum density (MA) and 
fibrinolytic activity - Index of retraction and clot lysis (IRCL). ICC in patients 
with traumatic injuries was reduced by 29.59%, ICD was less than normal at 
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37.59%, MA was reduced by 74.71%, which showed coagulopathy, IRCL was 
90,78% above the norm, which stands expressed hyperfibrinolysis. Patients 
of 1st group according to LPTEG had significant changes in all parts of co-
agulation 24 hours af ter the intensive care. Indicators of platelet hemostasis 
characterized by persistence of hypoagregation: ICC was reduced by 24.71%, 
compared to the norm; parameters of coagulation and fibrinolysis have re-
liable trend toward normal and decreasing the activity of fibrinolysis index 
reaches normal reference values. Patients of 2nd group have hypoagregation 
and hypocoagulation state with decreased active of fibrinolysis: ICC was re-
duced by 24.72%, ICD reduced by 20.76%, MA was reduced by 23.54%, IRCL 
was in the normal range.
Conclusion: Patients with trauma-induced coagulopathy have violation in all 
parts of hemostatic system. The use of prothrombin complex concentrate and 
tranexamic acid can reduce the severity of pathological changes in the hemo-
stasis in patients with traumatic injuries. 

12AP02-3
Does attending an advanced life support course as a final 
year medical student improve key non-technical skills during 
CPR 

Taylor J., Mercer S.
Centre for Simulation and Patient Safety, Aintree Universit y Hospital, 
Liverpool, United Kingdom

Background and Goal of Study: Advanced Life Support (ALS) aims to teach 
the provision of standardised and evidence based resuscitation algorithms. It 
also states one of its specific learning outcomes as “[to] utilise non-technical 
skills (NTS) to facilitate strong team leadership and ef fective team member-
ship.”[1] 
Our centre provides a multi-disciplinary fully-immersive simulation course for 
final year medical and nursing students. We defined key performance indica-
tors (KPIs) during resuscitation of a cardiac arrest, which directly relate to 
team resource management and observed the impact of at tending an ALS 
Course.
Materials and methods: A video analysis of 19 identical cardiac arrest sce-
narios was performed. Students had recently at tended an ALS course in half 
of these scenarios. The KPIs selected echoed two major principles taught on 
ALS. To minimise interruptions in chest compressions, and early defibrillation 
of a shockable rhythm. A return of spontaneous circulation was simulated fol-
lowing the delivery of two simulated shocks by a confederate.
Results and discussion: The timings from the video analysis are shown in 
the table.

Key Performance Indicator (times 
expressed as seconds)

Attended ALS 
(n=10)

Not Attended 
ALS (n=9)

P 
Values

Recognition of cardiac arrest to 
starting CPR. 11 8 0.90448

Recognition of cardiac arrest to 
defibrillator at tached and 

turned on.
56 69 0.79468

Recognition of VF to first shock. 32 42 0.87288

Time of f chest. 64 68 0.25014

Was there a clear hands of f leader? (%) 20 89 0.005477

[Comparison of KPIs]

Statistical analysis of the timings was carried about using the Mann Whitney 
U Test. Fischers Exact test was used to analyse the ef fect of ALS on team 
leadership.
Conclusion(s): In order to maintain situational awareness, it is important that 
the leader of the cardiac arrest team is devolved of technical tasks such as 
CPR. We demonstrated in this short audit project that at tendance at an ALS 
course has no statistically significant ef fect (p=0.05) on any of the timings 
that we measured. Those candidates who had at tended an ALS course, were 
far less likely to act as a “hands of f leader” during the scenario (significant at 
P=0.05) and so were at increased risk of losing their situational awareness 
by becoming task focused. We recommend that the resuscitation council put 
more of an emphasis on the important non-technical skill of leadership and 
incorporate this into their scenarios.
Reference: 
1. ht tps://www.resus.org.uk/information-on-courses/advanced-life-support/ 
Accessed 3rd December 2015 

12AP02-4
Outcome prediction in patients with traumatic brain injury 
based on the dynamics of syndrome of tissue destruction 
and hypoxia 

Sabirov D.M.1, Krasnenkova M.1, Dadaev H.2, Atahanov S.1

1Tashkent Postgraduate Medical Education Institute, Dept of Anaesthesiology 
& Intensive Care, Tashkent, Uzbekistan, 2Respublic Scientific Centre of 
Emergency Medical Service, Dept of Intensive Care, Tashkent, Uzbekistan

Goal of Study: To examine the role of hypoxia and tissue destruction in pre-
dicting of outcomes in patients with TBI. 
Materials and methods: We conducted a comparative study flowing from 
the brain and blood peripheral venous blood in 26 patients with TBI admit ted 
to the ICU. The average age of the patients 36.8 ± 5.3 years and admission 
GCS - 7 ± 2 points. 
Results and discussion: The level of lactate in all patients was higher than 
normal: on the first day by 10-15%, in the 3rd day the dif ference increases 
to 20-23%. Patients with fatal outcome lactate concentration (LC) in the pe-
ripheral blood was beginning to exceed that in blood flowing from brain, this 
ratio was maintained until death. In patients with a favorable outcome LC af ter 
3 days it decreases as the jugular vein, and in the peripheral blood and the 
dif ference in levels of leveled. The concentration of CK in the blood flowing 
from the brain higher than that in the peripheral blood at day 1 by 7-8%. By the 
3rd day the dif ference is already 25%. Af ter this time, CK levels decreased, 
with the continuing trend to higher levels in the blood flowing from the brain 
down to 10 days. There was a clear trend to a higher level lactataemia in 
patients with unfavorable outcome. CK levels continued to increase, reaching 
a maximum value on the 3rd day in all patients. Surviving patients CK levels 
increased in the 3rd day by 39.7%, and the dead - by 65.8%. Af ter 3 days its 
level gradually decreased in almost all patients. In patients with a favorable 
outcome of the high levels of the enzyme remained until 5th day of observa-
tion, significantly reduce the 10th day. In patients with high levels of fatalities 
CK, exceeding the original values   preserved for nearly a week. It was found 
a direct correlation between the level of hypoxia and GCS. The low points of 
GCS in the group with poor outcome was accompanied by higher levels of 
creatine kinase and lactate. In survivors, the ratio was reversed. 
Conclusion(s): In patients with TBI level of CK and LC can be reliable mark-
ers of neuronal damage. Above are unfavorable prognostic indicators remain 
high af ter 3 days from the date of injury. 

12AP02-5
Prospective evaluation of a goal-directed haemostatic 
therapy protocol for neurotrauma 

Schorer R., Garofano N., Pavlovic G., Licker M.-J.
Geneva Universit y Hospitals, Dept of Anaesthesiology, Geneva, Switzerland

Background and Goal of Study: Intracranial or neuraxial bleeding lead to 
catastrophic consequences. Hemostatic treatment is therefore paramount. 
We evaluated a goal-directed protocol for hemostatic treatment in trauma 
cases by comparing the predictive power of thromboelastometry (TEM) vs. a 
panel of blood coagulation tests (CTs).
Materials and methods: Recruitement went from January 2011 to December 
2012, af ter approval from the local ethics comitee. Outcomes were bleeding 
(number of PRBC units administered intraoperatively), and CTs (prothrombin 
time, activated partial thromboplastin time, fibrinogen levels, and platelets) 
obtained on the first postoperative day (POD1). Inclusion criteria were emer-
gency surgery lasting more than an hour, and head injury or multiple trauma 
including head or spine with Glasgow Coma Scale (GCS) <13. Pregnant and 
pediatric patients were excluded. CTs and TEM were performed on admis-
sion, and on POD1. TEM was performed intraoperatively to guide hemostatic 
treatment. Information on transfusions, hemostatic treatment, and major ad-
verse events was collected.
High-bleeder and low-bleeder groups were defined (≥ 5 PRBC units cutof f). 
TEM and Cts indices were built by predictor summation, and used in regres-
sion. Coagulation was analyzed through linear regression, while bleeding pre-
diction used a Poisson model. Logistic regression was performed based on 
the transfusion cutof f. Mean square error and residual deviance were used as 
an index of prediction power.
Results and discussion: Twenty-one high bleeders and seventy-one low 
bleeders were recruited. Groups were similar regarding patient and surgical 
features. The median amount of PRBC units transfused was 2 (interquartile 
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25-75%, 0-4). 25 patients were not transfused. Both TEM and CTs were as-
sociated with transfusion (p <0.01). TEM was a better predictor regardless of 
bleeder status. Binary prediction for bleeding showed a nonsignificant trend 
(p = 0.0506) in favor of TEM (figure 1). TEM was not significantly associated 
with POD1 CTs either. Maximal clot firmness and A15 values were the best 
TEM predictors for both outcomes. Neither TEM nor initial CTs were asso-
ciated with perioperative death, presence of postoperative complications, or 
postoperative bronchopneumonia.
Conclusion(s): Our study suggests that TEM can be used for bleeding risk 
stratification. More trials using TEM-based goal-directed therapy will be re-
quired to evaluate its impact on postoperative outcomes. 

[Figure 1: TEM index vs. bleeder status ROC curve]

12AP02-6
Isolated traumatic brain injury as a cause of early coagulopathy 

Carneiro A.P., Pires R., Ferreira A.M., Ferreira J.L.
Centro Hospitalar de Lisboa Central, Dept of Anaesthesiology, Lisboa, 
Por tugal

Background: Trauma induced coagulopathy has been reported in cases of 
isolated traumatic brain injury(ITBI) and is associated with high mortality and 
morbidity. Approximately one third of patients with ITBI have associated co-
agulopathy. We describe a case of ITBI were the thromboelastogram (TEG) 
was the only warning sign of the ensuing coagulopathy.
Case report: A 77 years-old female with history of hypertension and diabetes 
mellitus, treated with aspirin, fell down multiple stairs resulting in head trauma 
and loss of consciousness. Assisted on scene with GCS 7, was intubated and 
transported to the ER of our hospital. She was evaluated by Neurosurgery, 
head CT showed acute subdural hematoma in fronto-temporo-parietal right 
side. No other injuries or signs of active bleeding were identified. First analyti-
cal evaluation was normal but a blood sample for TEG was collected before 
the patient went to the operating room. During craniotomy she developed 
hemodynamic instability requiring norepinephrine and signs of coagulopathy. 
The results of the first TEG showed absence of clot formation and transfusion 
support was initiated (4 RBC, 1 PLT, 2g fibrinogen, 3 FFP). There was clinical 
improvement, allowing for surgery conclusion, and a post-transfusion TEG 
showed normal clot formation. Admit ted to the ICU with a GCS 3, the patient 
died 24 hours later of the neurologic injury.
Discussion: The management of patients with ITBI includes avoidance of 
hypoxemia, hypotension, and prevention of secondary brain injury and intra-
cranial hypertension. The coagulopathy associated with trauma may appear 
with ITBI and contributes to secondary brain injury. It is associated with a 
poor prognosis, so an approach that includes an early identification of these 
patients is essential, especially if there is a need to surgical decompression 
as was the case.
Reference: 
Int. J. Care Injured 45 (2014) 819-824;Neurocrit Care (2010)12:211-219
Learning points: TEG may detect early changes in coagulation in trauma 
patients, long before clinical signs are present, and is useful in transfusion 

orientation especially in the case of emergency surgical management. Our 
targeted and timely action allowed rapid control of the bleeding urging sur-
gery. Patient prognosis was very poor, not having our approach changed 
the outcome. However this clinical report illustrates the need to keep in mind 
that an early intervention and use of TEG are essential, even before a clinical 
suspicion is present. 

12AP02-7
Perfused Boundary Region remains stable af ter short time 
experimental cardiac arrest in pigs 

Astapenko D.1, Skulec R.1, Cerna Parizkova R.1, Lehmann C.2, Hovanec T.3, 
Cerny V.4

1Universit y Hospital Hradec Kralove, Dept of Anaesthesiology & Intensive 
Care, Hradec Kralove, Czech Republic, 2Dalhousie Universit y, Depar tment of 
Anesthesia, Pain Management and Perioperative Medicine, Halifax, Canada, 
3Charles Universit y, Dept of Anaesthesiology & Intensive Care, Hradec 
Kralove, Czech Republic, 4Universit y Hospital Usti nad Labem, Dept of 
Anaesthesiology & Intensive Care, Usti nad Labem, Czech Republic

Background and Goal of Study: Endothelial glycocalyx (EG) plays key role 
in maintaining vascular integrity, perturbation of the EG in patients af ter car-
diac arrest has been described by measuring syndecan-1 and heparan sul-
phate levels [1]. Non-invasive method of evaluating EG thickness by using 
Perfused Boundary Region (PBR) has been introduced just recently [2]. The 
aim of the study was to evaluate changes in PBR on porcine model of cardiac 
arrest in order to assess the usefulness of PBR as an indicator of glycocalyx 
damage. 
Materials and methods: Cardiac arrest (CA) was induced by inserting intra-
cardiac electrode triggering ventricular fibrillation and treated by defibrillation 
af ter 15 minutes of CA. Blood pressure, heart rate, sublingual microcircula-
tion was recorded and PBR computed automatically with specialized sof tware 
(GlykoCheck glycocalyx measurement system) at three time points: baseline 
(PBR_B), af ter return of spontaneous circulation (PBR_ROSC) and 20 minutes 
af ter ROSC (PBR_ROSC_20). Data are presented as a mean (SD), statistical 
analysis was done by using GraphPad Prism, p≤0.05 was considered as sta-
tistically significant.
Results and discussion: PBR data was obtained from 11 pigs. PBR did not 
change significantly af ter ROSC (p = 0.26) (figure 1). The PBR_B was 2,129 
(± 0,21), PBR_ROSC was 2.206 (± 0,27) and PBR_ROSC_20 was 2,18 (± 
0,19). 

[Figure 1]

Conclusion(s): Our data demonstrate that PBR was preserved af ter 15 min 
of cardiac arrest (Figure 1). The value of PBR as indicator of glycocalyx shed-
ding requires further study before introducing this parameter as a routine non-
invasive tool in pig model of glycocalyx damage. 
References: 
1. Grundmann S, Finka K, Rabadzhieva L, et al. Resuscitation. 2012; 83: 
715-720
2. Lee DH, Dane MJ, van der Berg BM, et al. PloS One. 2014; 9(5): e96477 
Acknowledgements: Supported by Ministry of Health of the Czech Republic, 
grant nr. 15-31881A. All rights reserved. 
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12AP02-9
Cerebral state index and brain death 

Nunes R.R.1, Lopes C.G.2, Cavalcante S.L.F.1, Ribeiro K.G.1, 
Fernandes M.B.C.1, Nunes Filho R.R.3

1HGF-Hospital Geral de For taleza, Dept of Anaesthesiology, For taleza, Brazil, 
2Hospital Sao Carlos, Dept of Anaesthesiology, For taleza, Brazil, 3Universidad 
Abier ta Interamericana, Dept of Anaesthesiology, Rosario, Argentina

Background: Derived from an analysis of cortical and subcortical parameters 
of electrical brain activity, the cerebral state index (CSI) is used to monitor 
depth of anesthesia. The index is displayed on a monitor fed by two channels 
of EEG signals from the SNC. Values range from 0 (no activity) to 100 (wake 
state). Burst suppression rates (BSR) dif ferent from zero (normal) may indi-
cate hypoperfusion. Electromyographic activity (EMG) is zero when very lit tle 
or no electrical activity is present in the bulbopontine region, and dif ferent 
from zero in the wake state. Brain death is defined as complete and irrevers-
ible loss of brain function, including that of the brain stem. 
Case report: A 55-year old patient with a history of systemic arterial hyper-
tension and medicated with atenolol (50 mg/day) was hospitalized due to 
thunderclap headache and loss of consciousness. Subarachnoid hemorrhage 
was observed on CT, and EEG activity was suppressed. The patient was intu-
bated, placed on mechanical ventilation and monitored with a CSI device, but 
was eventually diagnosed with brain death. The CSI-measured parameters 
were BSR=100%, CSI=0, EMG=0. At this time, the patient was not under the 
ef fect of anesthetics or neuromuscular blockers. 
Discussion: The monitored parameters (CSI, BSR and EMG) indicated severe 
compromise of both cortex and brain stem in a patient diagnosed with brain 
death, suggesting depth-of-anesthesia monitors may be used to diagnose 
brain death non-invasively. However, further studies are required to demon-
strate the ability of depth-of-anesthesia monitors to satisfy legal requirements 
for the establishment of brain death.

[Brain death]

References: 
Fyntanidou B, Grosomanidis V, Aidoni Z, et al. Bispectral index scale 
variations in patients diagnosed with brain death. Transplantation 
Proceedings, 2012,44, 2702-2705.
Jacobsohn E, De Wet C, Tymkew H et al. Use of the patient state index (PSI) 
to assist in the diagnosis of perioperative neurological injury and brain death, 
2005;19:219-222.
Learning points: Depth-of-anesthesia monitors could be helpful in brain 
death confirmation but cannot replace the valid clinical tests. 

12AP02-10
Single administration of fluoxetine improves memory function 
without neuroprotection af ter cardiac arrest/cardiopulmonary 
resuscitation in mice 

Taguchi N., Nakayama S., Tanaka M.
Universit y of Tsukuba, Dept of Anaesthesiology & Intensive Care, Tsukuba, 
Japan

Background and Goal of study: Several clinical studies have indicated that 
serotonin re-uptake inhibitor (SSRI) administration af ter acute ischemic stroke 
can improve clinical recovery. Fluoxetine (FLX: one of the SSRIs) has several 
mechanisms which contribute to relieve the ischemic brain damage. We have 
previously reported that FLX had neuroprotective ef fects on day3 af ter car-
diac arrest and cardiopulmonary resuscitation (CA/CPR) in mice. However, 
the neuronal loss af ter global ischemia is suspected to continue up to 14 days 
af ter insults. The goal of this study is to evaluate the neuroprotective ef fect of 
FLX for a longer observation period. 
Material and methods: 
PROTOCOL 1: Global cerebral ischemia was induced in male C57BL/6 mice 
for 7 minutes of CA. Thir ty minutes af ter recovery of spontaneous circulation, 
the mice were randomly assigned to 2 groups and administered either FLX 10 
mg/kg (Group F: n = 12) or 0 mg/kg (Group C: n = 12). Six and seven days 
af ter CA/CPR, behavioral tests (passive avoidance test) were conducted and 
brains were removed for histological evaluation. 
PROTOCOL 2: Methods of global ischemia and behavioral test were same 
as protocol 1. Fourteen days af ter CA/CPR, behavioral tests and histological 
evaluations were similarly conducted. (Group F: n=24, Group C: n=24) Data 
are presented as mean±SEM, and the groups were compared by unpaired t 
test or Mann-Whitney U test. The χ2 test was used for survival analysis. 
Results and discussion: Seven days af ter CA/CPR, there was a significant 
dif ference in number of surviving neurons (Neu-N positive cell) between the 
groups. On day14, the dif ference disappeared. However, Group F showed a 
significantly greater number of immature neurons (Doublecortin positive cell) 
than Group C. No dif ferences were found in number of microglia (IBA-1 posi-
tive cell). At this time point, memory function significantly improved in Group F. 
The previous study has shown that the neurogenesis in hippocampus modu-
lates the hippocampus-dependent period of memory, without loss of memory. 
The functional recovery in this study may have been induced by neurogenesis 
in hippocampus.
Conclusion: Fluoxetine improved memory function af ter cardiac arrest. This 
recovery may be due to neurogenesis in hippocampus, but not due to sur-
viving neurons. Further investigation is needed to clarify the interaction of 
memory function and neurogenesis af ter fluoxetine administration. 

12AP03-1
The importance of reporting adverse drugs effects - cardiac 
arrest due to gentamicin 

Vaz S., Silva Santos A.M., Gonçalves B.M., Fernandes G.
ULSM - Hospital Pedro Hispano, Dept of Anaesthesiology, Matosinhos, 
Por tugal

Background: Nephrotoxicity causing symptomatic hypomagnesemia, hy-
pocalcemia, and hypokalemia occasionally develops in patients treated with 
aminoglycosides, especially gentamicin1. Cardiac arrest also is found espe-
cially amoung people who are >60 years old2, representing 2,08% of all re-
ported side ef fects of gentamicin in FDA. 
However in the Portuguese National Pharmacovigilance System (PSNF) no 
cardiac ef fects were reported. We present a case of a healthy patient with a 
septic abortion treated with gentamicin that developed an unexpected cardiac 
arrest.
Case report: A 31-year-old healthy female was admit ted to the obstetrician 
department with a three days small vaginal bleeding. She was diagnosed 
with 12 weeks septic abortion, starting antibiotic protocol with gentamicin. It 
was performed an instrumented evacuation under balanced general anesthe-
sia without complications. Seven hours later Medical Emergency Team (MET) 
was activated for altered state of conscience. At our arrive, she was found 
in ventricular fibrillation, which was reversed af ter two advanced life support 
cycles. The patient regained conscience and was admit ted to the intensive 
care unit (UCI) for study and surveillance. EKG and serial echocardiograms 
documented normal heart activity. Analytically were found severe hypoka-
lemia, hypophosphatemia, hypomagnesemia and hypocalcemia. The potas-
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sium/creatinine ratio (K/Cr) was 64 mEq/L, very suggestive of renal potassium 
losses. These ionic changes, leading to cardiac arrest, were at tributed to renal 
tubular toxicity, probably associated with gentamicin. The antibiotic was st-
toped, ionic changes corrected and the patient was discharged from ICU the 
next day. The case was reported to the SNF and it was considered that the 
clinical event occurred with an acceptable temporal and casual relationship 
with concomitant diseases or other drugs being unlikely.
Discussion: According SNF case revision and World Health Organization 
classification, gentamicin is considered to be the probable cause of hyperka-
lemia, ventricular fibrillation and cardiac arrest. The MET elements must have 
a high index of suspicion of all drugs used when there are atypical clinical 
situations. This case enhance the importance of reporting drugs adverse re-
actions to the SNF. 
References: 
1. Kidney Int. 2011;79(1):33-45. 
2. ht tp://www.ehealthme.com/ds/gentamicin/cardiac+arrest 

12AP03-2
Identifying the ASA grade prior to Fracture neck of Femur 
surgery: Underestimating the risk? 

Sultanpori A.1, Bagouri E.2, Lenox H.2, Saxena S.1

1Scunthorpe Hospital, Dept of Anaesthesiology, Scunthorpe, United Kingdom, 
2Scunthorpe Hospital, Depar tment of Or thopaedics and Trauma Surgery, 
Scunthorpe, United Kingdom

Background and Goals: Fracture neck of Femur (FNOF) accounts for 77000 
patients annually in the UK, with 10% mortality at 30 days and 1.5 million 
hospital bed stays. The anaesthetic challenges posed by this medically com-
plex patient group are significant. The ASA grade is a major element in the 
risk assessment. Recognising the multiple comorbidities can be hampered by 
need for urgent surgery- also, 1 in 4 patients suf fer from cognitive impairment. 
Delaying surgery for detailed medical notes to ‚get the full picture’ can lead to 
longer hospitalisation/worse outcomes.
This retrospective survey looked at the identification of the ASA grade of the 
patients with FNOF between Jan-March 2014 at our institution.
Materials and methods: The ASA scores were calculated from the data avail-
able at admission from the Emergency Department (ED). This is the real life 
situation where patients are planned for urgent surgery.
The ASA scores were then recalculated using an electronic search tool (EST), 
designed by one of us in conjunction with the Information Technology team 
at our institution. EST examines the clinical and non clinical databases the or-
ganisation has over a 10 year period, using the identifier of the ‚NHS number’. 
The EST generates an abbreviated list of at tendance at various clinics, hos-
pital admission episodes, names of treating specialties, diagnoses proposed, 
any investigations made. The scores generated were compared.
Results and discussion: 53 patients were included, 76% were females. The 
median age was 87 years (range 61-103). 
In 94% of the patients the ASA grades had at least one comorbidity added 
when the EST was used, resulting in changes to ASA grading. Crucially the 
majority were recategorised from ASA 3 to 4.

[ASA Grades Pre Post]

Conclusions: The EST provided a more comprehensive understanding of the 
comorbidities associated in this patient group. Importantly, the information 
would be available at the ED, had the tool been in use. We believe that using 
this tool would have an impact on the speed of listing to surgery, resource 
allocation perioperatively as well as potentially improving outcome in this vul-
nerable patient group. 

12AP03-3
Portuguese non-teaching hospital rapid response team’s 
performance in cardiac arrest 

Batista A., Ribeiro B., Domingos G., Gonçalves I., Ribeiro R., Duarte J.
HSB - CHS, Dept of Anaesthesiology, Setúbal, Por tugal

Background and Goal of Study: We intended to audit our rapid response 
team’s (RRT) performance in in-hospital cardiac arrest and compare it to 
benchmark, identify potential pit falls and seek opportunities for improvement.
Materials and methods: Our team consists of a doctor and a nurse on call 
for all critical events happening inside the hospital, excluding the emergency 
department. Our RRT may be activated for events on admit ted patients, visi-
tors or staf f. 
We retrospectively analysed the RRT’s performance of CPR during 2014. We 
evaluated response times, 1st documented rhythm and outcomes for return of 
spontaneous circulation (ROSC) and survival to discharge. We also examined 
the cases in which CPR was initiated without knowledge of a previous DNAR 
order.
Results and discussion: Of the total 333 events that occurred during the 
period of study, CPR was performed in 44 cases. Most frequent first rhythm 
documented was asystole (54,5%), second being PEA (29,5%) and lastly VF/
pulseless VT (15,9%). Any ROSC was obtained in 71% of VF/pulseless VT 
cases, 50% of asystole cases and 69% of PEA. Survival to discharge on all 
rhythms was 16%, specifically 17% for asystole, 29% for VF/pulseless VT cas-
es and 8% for PEA. In 5 cases RRT contact and CPR was initiated unaware of 
DNAR order. Mean time to arrival on code was under 3 minutes.
Conclusion(s): Our data evidences proportionately more cases of asys-
tole comparing to international data1, which may reflect delayed recognition 
of arrest. Despite this, survival to discharge is comparable (16% vs 18%). 
Interestingly, all cases of DNAR orders for which our team was called hap-
pened on weekends which may reflect that at tending personnel was unaware 
of this orders and has alerted us for the need to alter this registry in patients’ 
charts.
References: 
1. Circulation.2013;127:1538-1563 
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An advanced reanimation procedure with the mechanical 
chest compression system on a pregnant patient with 
arrhythmogenic right ventricular cardiomyopathy (ARVC) 

Rękas A.1, Piasecka -Twaróg M.1, Wójcik R.2, Piotrowska I.3

1Stefan Wyszynski District Hospital, Dept of Anaesthesiology & Intensive 
Care, Lublin, Poland, 2Medical Universit y of Lublin, Dept of Anatomy, Lublin, 
Poland, 3Universit y College London, Hat ter Cardiovascular Institute, London, 
United Kingdom

Although cardiac arrest during pregnancy is extremely rare, there should 
be well-planned strategies in place for its management in all hospitals. 
Accordingly to the resuscitation guidelines, immediate resuscitation in preg-
nant patients is crucial and requires coordinated action of the team of gynae-
cologists, obstetricians and anaesthesiologists. 
Recently, we used the mechanical chest compression system on a pregnant 
patient with a positive outcome as the baby has been saved. A patient, age 40 
with a severe obesity (over 100kg), was admit ted on the 30th week of preg-
nancy due to signs of the pre-eclampsia, hypertension and deep vein throm-
bosis. She was pregnant for the seventh time, with a history of two premature 
deliveries, one stillbir th and with previous cardiac arrest during pregnancy. 
Af ter the episode of sudden cardiac arrest during the six th pregnancy, patient 
was referred for a cardiological consultation. 
ECG and Echo tests were normal without obvious pathological abnormalities. 
The size of ventricles was unchanged and systolic function was preserved. 
MRI showed some fat deposits in the right ventricle. Af ter hospitalisation, at 
the ward, patient had a sudden cardiac arrest. We used mechanical compres-
sion system that allowed us to significantly reduce reaction time while keeping 
tissues properly perfused and oxygenated. We had to terminate the preg-
nancy by the caesarean section and performed radical hysterectomy. 
We performed cardiopulmonary resuscitation for 3 hours 10 minutes in total, 
while the mechanical compression system was used for 2 hours 50 minutes. 
Although we did not manage to save the mother, the baby was discharged in 
overall good condition af ter 45 days. The mechanical compression system 
allowed us to optimise the usage of human resources, minimise the intervals 
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between compressions and provides a constant compression force with the 
frequency of 100 per minute. 
Due to the underlining conditions and pregnancy it was dif ficult to get the 
right diagnosis. High mortality risk is associated with ARVC which in this case 
of this patient was additionally increased by the pregnancy. Although we did 
not manage to save the patient, mechanical compression system improved 
reanimation and allowed us to perform caesarean section and to introduce 
endocavitary electrode. 
In summary, the mechanical compression system can clearly improve the ef-
ficacy of resuscitation in pregnant patients. 

12AP03-5
Successful open-chest cardiopulmonary resuscitation af ter 
anaphylactic shock 

Cunha M.M.1, Dahlem C.2, Paupério D.2

1Centro Hospitalar Tâmega e Sousa, Dept of Anaesthesiology, Penafiel, 
Por tugal, 2Centro Hospitalar Vila Nova de Gaia/Espinho, Dept of 
Anaesthesiology, Vila Nova de Gaia, Por tugal

Background: Anaphylaxis is the most dramatic clinical presentation of aller-
gy.1 Whereas skin and respiratory tract are most frequently involved, dysfunc-
tion of the cardiovascular system usually dictates the outcome.1 The number 
and density of cardiac mast cells is larger in patients with heart disease,1 thus 
posing an extra risk for serious anaphylactic shock in the event of allergen 
exposure.
Case report: A 64-year-old male presented to the operation room for aortic 
valve replacement. He had an exuberant skin rash and reported discomfort. 
Vancomycin perfusion was stopped immediately. The patient was monitored, 
showing bradycardia and hypotension. Adrenaline, clemastine, ranitidine and 
hydrocortisone were administered intravenously. Meanwhile, the patient lost 
consciousness progressing to cardiac arrest in ventricular fibrillation (VF). 
Cardiopulmonary resuscitation (CPR) was initiated with precordial thump, 
followed by advanced life support algorithm including external defibrillation, 
adrenaline and amiodarone. Af ter 40 minutes of unsuccessful CPR, always 
in VF, the team decided to proceed to sternotomy and open-chest CPR. The 
patient recovered spontaneous circulation af ter the first defibrillation with in-
ternal paddles at 15J. An adrenaline infusion was then started and surgery 
proceeded with extracorporeal circulation and hypothermia of 32ºC. Serial 
mast cell tryptase values lowered from over 200ng/mL (2hours) to 8.5ng/mL 
(24hours). At 3-month follow-up evaluation the patient has total amnesia for 
the event and minor neurologic complaints (bilateral hand paraesthesia and a 
slight memory impairing).
Discussion: Open-chest CPR has proved to be hemodynamically superior 
to closed-chest CPR but is only recommended in post-cardiac surgery pa-
tients.2,3 As internal paddles increase ef ficacy of defibrillation, refractory VF 
may be an indication for open-chest CPR. Extracorporeal circulation with hy-
pothermia probably contributed to the excellent outcome, providing a good 
oxygenation and quick recovery of acidosis and hypercapnia. Aortic valve 
replacement also improved cardiac function, promoting recovery.
References: 
1. ClinExpImmunol.2008;153Suppl1:7-11;
2. Resuscitation.2015;95:100-47; 
3. Resuscitation.2005;64(2):149-56.
Learning points: To the best of our knowledge, this is the first report of suc-
cessful open-chest CPR af ter an anaphylactic shock. Open-chest CPR should 
be considered as a rescue treatment for cardiac arrest in refractory VF. 

12AP03-6
Evaluation of the cardiotoxicity and resuscitation of a newly 
developed mixture of QX-314 analogue and levobupivacaine 
in rats 

Wang Q., Yin Q., Yang J., Yang L., Liu J., Zhang W.
Sichuan Universit y, Dept of Anaesthesiology, Chengdu, China

Background and Goal of Study: The purpose of this study was to evaluate 
cardiotoxicity of a newly developed local anesthetic LL-1, the mixture of QX-
314 analogue (QX-OH) and levobupivacaine in comparison of each compo-
nent, and to compare the rate of successful resuscitation af ter cardiac arrest 
caused by LL-1, QX-OH, and levobupivacaine.
Materials and methods: The “up-and-down” method was used to determine 
the ED50 of LL-1, QX-OH, and levobupivacaine in producing electrocardio-
graphic change/cardiac arrest in rats. Isobogram was used for drug interac-
tion analysis. Then 1.2-fold ED50 for cardiac arrest of the three drugs was in-
jected through tail vein. Mechanical ventilation with 100% oxygen and chest 
compressions were given immediately af ter cardiac arrest. Epinephrine 0.01 
mg/kg was administered at 1-min interval until return of spontaneous circula-
tion (ROSC) with native rate-pressure product (RPP) ≥ 30% baseline for 5 min. 
Electrocardiogram and arterial pressure were monitored for the following 60 
min. Arterial blood gas was measured at 0 min (baseline), 15 min, 30 min, 45 
min, and 60 min af ter ROSC. 
Results and discussion: The ED50 for cardiac toxicity and cardiac arrest of 
LL-1 were 8.39 mg/kg (95% CI, 7.43 to 9.47 mg/kg) and 45.95 mg/kg (95% CI, 
38.35 to 54.98 mg/kg) respectively, higher than 2.97 mg/kg (95% confidence 
interval [95% CI], 2.30 to 3.85 mg/kg) and 19.31 mg/kg (95% CI, 16.52 to 
22.57 mg/kg) of levobupivacaine, but lower than 10.40 mg/kg (95% CI, 9.34 
to 11.57 mg/kg) and 78.17 mg/kg (95% CI, 74.46 to 82.08 mg/kg) of QX-OH. 
Isobogram analysis revealed antagonistic ef fect referring to cardiotoxicity in 
mixure of QX-OH and levobupivacaine (LL-1). Initial successful resuscitation 
was achieved in rats received LL-1 and levobupivacaine; however, 6 of 8 rats 
survived from high dose of QX-OH (p <0.05). Noticeably, recurrent bradycar-
dia and hypotension were developed in QX-OH and LL-1 groups 20 min and 
50 min af ter drug administration. 
Conclusion(s): QX-OH and levobupivacaine produced concentration-de-
pendent cardiotoxiciy. The order of potency in cardiotoxicity of LL-1 and its 
components are: bupivacaine > LL-1 > QX-OH. Although specific mecha-
nism remains unknown, combination of QX-OH and levobupivacaine resulted 
in antagonistic cardiotoxicity. Mechanical ventilation, chest compression, and 
epinephrine provided satisfactory rate of successful resuscitation. 

12AP03-7
Cardiac arrest in operation room - risk factors for poor 
outcome 

Niemi-Murola L., Lind E., Niemi T., Jousela I.
Helsinki Universit y Hospital, Dept of Anaesthesiology & Intensive Care, 
Helsinki, Finland

Background and Goal of Study: Unexpected perioperative cardiac arrest 
is a rare event (1). During emergency operations for unstable patients there 
is always a risk for cardiopulmonary resuscitation. The current resuscitation 
guidelines emphasize prevention of in-hospital cardiac arrest (3). The aim of 
this pilot study was to analyze the risk factors of perioperative cardiac arrest.
Materials and methods: Data about perioperative cardiac arrests was ex-
tracted from the electronic patient records (Picis, Uranus) of the operation 
room of Meilahti hospital, Helsinki, Finland during years 2010-2014. The OR 
is one of the busiest in Finland, having 12 400 operations per year, 6 550of 
them emergencies. 
Results and discussion: During five years, there were 81 patients (50 male, 
31 female) having perioperative cardiac arrest and 51 of them died. Cardiac 
arrest took place in emergency operations (70% vs. 83%). Those who sur-
vived were more of ten operated on during of fice the hours than those who 
died (70.0% vs. 54.9%). Majority of those who died, (group D), arrived from 
the emergency room than those who survived (group S), 83% vs. 70%., re-
spectively (p<0.01). Patients in both groups were had high ASA grading and 
majority of them were elderly having multiple diseases. Twenty-one patients 
(41.2%) of group Died were resuscitated even before anaesthesia induction, 
initial rhythm being VF in nine cases, PEA in 6, ASY in two cases.
In both groups cardiac arrest took place during the operation (group S 50.0%, 
group D 54.9%)(NS). In group D, the most common rhythm was PEA (80.4% 
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in group D vs. 60.0% in group S)(p<0.05), followed by ASY (20.0% vs 17.6%) 
and VF 1.9% vs (20.0%). In group D, 67% of patients were resuscitated twice 
or more before the team decided not to start a new intraoperative at tempt. In 
group S 76.7% of patients had perioperative noradrenalin infusion and 84.3% 
in group D 84.3%, the lat ter group had also other vasoactive infusions. Of 
those who survived surgery, 13 died later, 13 were transferred to a ward in 
other institution and five were discharged home. 
Conclusion(s): Preoperative cardiac arrest and emergency operation outside 
of fice hours are associated with poor outcome. The most frequent cause of 
death was failing haemodynamics. Further studies are needed is order to con-
firm the risk factors emergency anaesthesias. 
References: 
1. Andres J. et al. EJA 2013; 30: 95-96. 
2. Truhlar A et al. Resuscitation 2015; 95: 148-201. 
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Progressive hypoxia causes reversible lef t ventricular 
D-shaping in an experimental porcine model 

Ringgaard V.K., Sorensen A.H., Wemmelund K.B., Sloth E., Juhl-Olsen P.
Aarhus Universit y Hospital Skejby, Dept of Anaesthesiology & Intensive Care, 
Aarhus N, Denmark

Background and Goal of Study: In echocardiography, a pulmonary embo-
lism is characterized by D-shaping of the lef t ventricle. The specificity of this 
characteristic has recently been challenged, as hypoxia induced by acute as-
phyxia resulted in similar D-shaping. Decompensation of respiratory distress 
most of ten manifests as progressive hypoventilation. Therefore, we aimed to 
evaluate the lef t ventricular ultrasonographic appearance of progressive hy-
poventilation using a porcine model. 
We hypothesized that progressive hypoventilation would lead to a gradual 
D-shaping of the lef t ventricle.
Materials and methods: Fif teen piglets (intervention n=10 control n=5) were 
included in the study. The intervention piglets underwent three ten-minute 
periods. Baseline, respiratory frequency (RF)=16 Tidal volume (TV)=240mL. 
First intervention RF=8, second intervention RF=4 and third intervention 
RF=4 and TV=120. Respiratory resuscitation began af ter the third interven-
tion or if MAP<50% of baseline. Parasternal short axis view cineloops were 
stored and arterial blood samples were drawn af ter 3, 6 and 9 minutes at 
each level of hypoventilation. During resuscitation, cineloops were stored ev-
ery minute and arterial blood samples drawn every second minute.
Results and discussion: Lef t ventricular eccentricity index (LV-EI), an ultraso-
nographic index of D-shaping, increased from 1.1 (1.0-1.1) at baseline to 1.4 
(1.3-1.4) three minutes into the final intervention (P<0.001). Af ter two minutes 
of respiratory resuscitation, LV-EI returned to baseline (1.1 (1.1-1.2), P=0.093) 
and stayed at this level (P=0.348).
Progressive hypoventilations yield a reversible echocardiographic image, 
which to many clinicians is synonymous with pulmonary embolism. Our find-
ings challenge D-shaping as a specific rule-in diagnostic marker, and repeat-
ed echocardiography af ter reoxygenation may prove an important dif ferential 
diagnostic tool.
Conclusion(s): Progressive hypoventilation causes reversible D-shaping of 
the lef t ventricle and poses a dif ferential diagnosis to pulmonary embolism.
Reference: 
Sorensen, A.H., et al., Asphyxia causes ultrasonographic D-shaping of the 
lef t ventricle - an experimental porcine study. Acta Anaesthesiol Scand, 2015
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Background: Our hospital Emergency Department (ED) is a busy and stress-
ful environment where Anaesthetists are frequently called to help deal with 
incoming emergencies. In these situations, it is essential to promptly locate 
equipment in order to treat incoming patients ef ficiently.[1] Until recently, our 
ED has had limited cataloguing of emergency drawers and cupboards, and 
anaesthetists have had no specific training or familiarisation with their contents 
or arrangement. Our project’s aims were:
1) To create a logical, uniform layout of emergency equipment in the ED
2) To familiarise anaesthetic staf f with the location of emergency equipment
3) To facilitate ef fective re-stocking of emergency equipment
Methods: Using a standardised approach, we labelled all drawers in each 
resuscitation bay of the ED. Then, we undertook a familiarisation process with 
the Anaesthetists, which involved creating an interactive photographic famil-
iarisation guide and giving them a short presentation about it. Lastly we in-
troduced a ‚sealed drawer system’ by which nurses are able to identify areas 
that need re-stocking.
To assess the impact of our ef forts, we administered a questionnaire to the 
anaesthetists before and af ter our intervention. This consisted of 6 questions 
asking about the location of various important items needed in an emergency. 
The questionnaire was thus scored out of 6. Mean scores before and af ter the 
intervention were compared by means of a paired t-test.
Results and discussion: 20 anaesthetists of varying grades completed both 
parts of the questionnaire.
Prior to our intervention, the mean score for correct answers was 0.55/6 (9%).
Following the intervention, the mean score was 4.3/6 (72%) [p=0.00003]. This 
highlighted the impact of our simple interventions. The feedback received for 
the guide was encouraging, thus we intend to expand on the study by exhibit-
ing our work to relevant departments and health professionals.
Conclusion: We have instituted an important change in a key location of the 
hospital, through which health professionals may easily orientate themselves 
ef fectively. Our staf f have demonstrated an improved recognition of emergen-
cy equipment in the resuscitation bays and have exhibited a positive response 
to the new layout of the bays.
Reference: 
1. Donaldson LJ et al. Patient-Safety-Related Hospital Deaths in England: 
Thematic Analysis of Incidents Repor ted to a National Database, PloS Med 
2014 Jun 24;11(6) 
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Interventions to improve in-hospital cardiac arrest (IHCA) 
survival rate - a single center report 

Burtin P., Lalande M., Bigeon J.Y., Courant P., Halchini C., Roussiaux A.
Clinique du Millénaire, Dept of Anaesthesiology & Intensive Care, Montpellier, 
France

Background /Goal of Study: Trends toward an improved survival rate in 
IHCA patients was recently demonstrated in both adult and pediatric patients 
(1,2). At a hospital level, evidence for beneficial interventions are scarce and 
controversial (3). We developped a program aimed at following the 2004 
french guidelines (4). Our objective is to report on the ef fect of this program 
on IHCA survival over the last 7 years.
Materials /Methods: All IHCA were recorded on a database including demo-
graphic, location, comorbidity, initial rhythm, timing of treatments, length of 
stay, and outcome data. Interventions were : creation of a code number, 100% 
AED availability on wards, 2 successive code carts modifications, implemen-
tation of a staf f education program (400 pax).We retrospectively analyzed the 
database over 13 half year categories. Chi-square test for trend was used to 
determine statistical significance of change in survival rate.
Results /Discussion: 393 IHCA patients were treated from 01/01/09 to 
30/06/15. Overall incidence density was : 4.28/1000 stay. Overall mean value 
were : age : 71+/-11, non shockable rhythms : 56.7%, time to CPR 1.29 min, 
immediate survival (IS) : 66.2%, hospital survival (HS) : 44.8%. Mean age 
slightly increased while time to CPR decreased over the study period (NS). 
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Significant improvement in IS was reached af ter complete staf f education. 
HS increase was reached af ter creation of the code number (26.7% to 45% 
; p<0.05). No other intervention achieved statistically significant changes. 
Survival decrease was observed af ter each structural changes in the institu-
tion with subsequent changes in the case-mix (NS)(fig 1).

[Fig 1]

Conclusion(s): Guidelines implementation significantly improved HS in the 
institution. HS increased over time and never went lower than before interven-
tion. Staf f education provided the largest increase in IS. Variations in survival 
rate over time are related to structural and case mix changes in the institu-
tion. Multiannual half-year trends are usefull to assess the sustainability of 
improvements. 
References: 
1. NEJM 2012 ; 367 : 1912-1920
2. Circ.Cardiovasc.Qual.Outcomes 2013;6:42-49
3. JAMA 2010;304:2129-36
4. Réanimation 2005;14:671-79 
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Background and Goal of Study: Lipid emulsion therapy is used to treat vari-
ous drugs toxicities like those arising from local anesthetics, calcium chan-
nel blockers, etc. Lipid emulsions sequester lipophilic drugs in body tissues. 
Many studies have reported that lipid emulsions have inotropic ef fects, but 
the mechanism of those ef fects is not fully understood. We report that the 
inotropic ef fect of lipid emulsions is related to nitric oxide (NO) released from 
the endothelium of blood vessels. We studied the cardiovascular ef fects of 
lipid emulsion therapy in diabetic rats with endothelial damage.
Materials and methods: Streptozocin 80mg/kg was intraperitoneally ad-
ministered to 8-week-old rats. 9 weeks later, we measured serum glucose, 
weight, cholesterol, HDL, and LDL in the rats. Experiments were performed 
with 17-week-old rats in both the diabetes mellitus (DM) group (n=7) and the 
non-DM group (n=7). 3ml/kg of Lipofundin® MCT/LCT 20% was injected via 
the femoral vein and 5 minutes later systolic, diastolic, mean blood pressure, 
heart rate, and rate pressure product (RPP) were measured via the carotid 
artery. 
Results and discussion: DM rats showed lower body weight and higher se-
rum glucose levels than non-DM rats. Af ter lipid emulsion infusion, the SBP of 
DM rats increased to 138% while that of non-DM rats was 177% (p<0.01). RPP 
was raised to 123% in DM rats and 160% in non-DM rats (p<0.01). Diastolic 
blood pressure and heart rate were not dif ferent between the two groups.
Conclusion(s): In this study, we found that the cardiovascular ef fects of in-
travenous lipid emulsion are limited in a diabetic rat model. Intravenous lipid 
emulsion most likely had a limited impact on cardiac contraction as bioavail-
ability of endothelial NO had already been reduced before the injection of 
LE from diabetes. Vascular smooth muscle dysfunction caused by diabetes 
may have led to a limited impact on cardiovascular function. As a result, we 
could suppose that lipid emulsion in diabetic patients would be limited in its 
cardiovascular ef fects.

Reference: 
1. Systemic Blockage of Nitric Oxide Synthase by L-NAME Increases LVSP, 
Which is Not Augmented Further by Intralipid. (Int J Biol Sci. 2014;10:367-
376)
Acknowledgements: This research was supported by the Basic Science 
Research Program through the National Research Foundation of Korea and 
funded by the Ministry of Education, Science, and Technology (NRF-2011-
0021216). 

12AP03-12
Cardiac arrest followed by the administration of sugammadex 
in the patient with variant angina 

Lee S., Kang E., Jung J.-W.
Haeundae Paik Hospital, College of Medicine, Inje Universit y, Dept of 
Anaesthesiology & Pain Medicine, Busan, Korea, Republic of

Background: Several cases reported the significant complications of the su-
gammadex such as hypersensitivity and anaphylaxis [1], but coronary spasm 
due to sugammadex is not reported yet. Here we represent an unexpected 
dysrhythmia and cardiac arrest was occurred in the patient with undiagnosed 
chest pain af ter administration of the sugammadex.
Case report: A 76-year-old male with a height of 169.7 cm and a weight of 
65.2 kg was scheduled for a robot assisted radical prostatectomy under gen-
eral anesthesia. He had no specific past medical history but suf fered for infre-
quent atypical chest pain. Preoperative transthoracic echocardiography and 
electrocardiogram for cardiologic evaluation were performed but there were 
no abnormal findings except sinus bradycardia. The other preoperative tests 
were normal. The general anesthesia was induced with the propofol 120 mg 
and rocuronium 50 mg. Tracheal intubation was performed smoothly. The an-
esthesia was maintained with desflurane 6 volume % and remifentanil infusion 
at 0.1 µg/kg/min. Intraoperative vital signs were maintained within as follows 
systolic blood pressure: 90-100 mmHg; CVP: 10-15 mmHg; body tempera-
ture: 35.5-36.0. The operation was finished unevent fully and the operation 
time was 4 hours 15 minutes. When the operation was finished, we adminis-
tered sugammadex. Two minutes later, ventricular premature contraction bi-
geminy was appeared, and then cardiac arrest occurred. Cardiac arrest was 
developed three times and cardiopulmonary resuscitation was performed. 
The patient recovered af ter third time of cardiopulmonary resuscitation and 
he was transferred to the intensive care unit. Coronary angiography was per-
formed on the postoperative day 1, the patient was diagnosed as variant an-
gina. The patient discharged on the postoperative day 8 unevent fully.
Discussion: In this case, the patient had three times of sudden cardiac arrest 
af ter administration of sugammadex. We presumed that the cardiac arrest re-
sulted from acute myocardial infarction which was accompanied by coronary 
spasm. Although the cause of coronoary spasm is unclear, sugammadex 
might be a trigger factor of coronary spasm in a patient with variant angina.
Reference: 
1.Tsur A, Kalansky A. Hypersensitivity associated with sugammadex 
administration: a systemic review. Anesthesia 2014;36(11):1251-7.
Learning points: Sugammadex might be a trigger factor of coronary spasm 
in a patient with variant angina. 
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12AP04-2
Flows and fraction of inspired oxygen (FiO2) in pediatric 
resuscitators: a comparison between a reusable and single 
use devices 

De Naeyer N.1, Moerman A.1, De Hert S.1, Mulier J.P.2, Wouters P.1, 
De Baerdemaeker L.1

1Universit y Hospital Ghent, Dept of Anaesthesiology, Ghent, Belgium, 2AZ Sint 
Jan AV Brugge, Dept of Anaesthesiology, Brugge, Belgium

Background and Goal: Hospital use of reusable pediatric self inflating bags 
(Laerdal) entails high costs for purchase, repair and sterilization. The aim of 
this study was to compare the reusable Laerdal device to single use alterna-
tives (DEAS, Laerdal, Intersurgical, Marshall) with regard to performance and 
costs.
Methods: FiO2, flow, and time to reach maximum values were measured at 
dif ferent flow rates (5,10,15 l/min) at the front and rear side of the horizontal 
resuscitator. FiO2 was determined during passive and active ventilation with/
without the use of a reservoir bag. For each brand two resuscitators were 
tested during four runs per device. 
Flow was measured with Certifier® Flow meter. Data was analyzed with 
Kruskall Wallis test. Post hoc comparison was performed with Dunn’s test. 
Statistical significance was set at p<0.01.
Results: FiO2 reached >95% in all bags at all flows, front and rear. Time 
to reach maximum FiO2 at the front was significantly longer in all flows for 
Marshall. 
Maximum front flow is significantly higher in Laerdal reusable and single use 
bags (fig 1).Time to reach maximum flow was significant longer for Marshall. 
Front flow was significantly lower than flow at the rear in DEAS, IS and Marshall 
bags at all flows. At 5L/min there is no significant dif ference between front and 
rear flow in Laerdal single use. At higher flows these values dif fer statistically 
(p=0,008), and a clear dif ference between the Laerdal single use bag and the 
three other single use bags is observed. In the reusable Laerdal resuscitator, 
free oxygen flow was highest at all flow rates at the front instead of at the rear. 
In all bags maximal flow at the rear end was reached within seconds during all 
flows. During active ventilation with/without reservoir bag overall FiO2 in both 
Laerdal bags were superior compared to the other bags at dif ferent flows. 
Purchase price is ±10€ for a single use and 170€ for a reusable bag. Total 
costs for sterilization are ±14€.
Conclusion: Single use Laerdal resucitators are a reliable alternative for their 
more expensive reusable equivalents. In the reusable Laerdal resuscitator, 
free oxygen flow was highest in all flow rates at the front end. 

[Figure 1. Maximum oxygen flow at the front and rear side of the resuscitator  
(ru = reusable)]

12AP04-3
Improved success rate and esophageal intubation incidence 
in out-of-hospital tracheal intubation performed by paramedics 
by use of video-laryngoscope: three-year experience of 
Hiroshima City emergency medical services 

Kusunoki S.1, Sadamori T.2, Shimatani T.2, Otani T.2, Yamanoue T.1, 
Tanigawa K.3

1Hiroshima Prefectural Hospital, Dept of Intensive Care, Hiroshima, Japan, 
2Hiroshima Universit y Hospital, Dept of Intensive Care, Hiroshima, Japan, 
3Fukushima Medical Universit y, Fukushima Global Medical Science Center, 
Fukushima, Japan

Background: Out-of-hospital tracheal intubation (TI) is more dif ficult as com-
pared to that performed in a hospital environment. However, personnel with 
insuf ficient skills such as paramedics may be required to perform TI in out-
of-hospital set tings. Also, TI using a conventional direct laryngoscope is a 
dif ficult skill to acquire and proficiency deteriorates without regular practice. 
To help paramedics achieve successful out-of-hospital TI and avoid life-threat-
ening complications, we have instituted use of a video-laryngoscope (VL) by 
our emergency medical service teams. In this study, we compared instances 
of VL use with those of a conventional Macintosh laryngoscope (ML) in regard 
to success rate and esophageal intubation incidence.
Methods: This study was approved by our IRB. All ambulances of the 
Hiroshima City Fire Department have been equipped with a VL (PENTAX-
AWS, HOYA) and a specially designed image transmission device that is able 
to transmit pharyngo-laryngeal images obtained with the VL in real time to 
medical directors at emergency medical centers in Hiroshima City. For com-
parisons between VL and ML cases, a chi-square and Fisher’s exact test were 
used, with P<0.05 considered to indicate statistical significance.
Results: From November 2012 through October 2015, 319 TI procedures 
were at tempted by paramedics for out-of-hospital cardiopulmonary arrest 
cases. A VL was used in 133 (42%), with the image transmission system 
also employed in 68 (51%). The overall success rate was 83%, with that of 
the VL (89%) significantly higher than that of the ML (79%). Two esophageal 
intubations occurred with use of a VL, which were immediately recognized 
and successful re-intubation to the trachea was achieved. Meanwhile, there 
were 21 esophageal intubations with use of an ML, of which 12 were failed 
re-intubation at tempts. The incidences of esophageal intubation and failed in-
tubation due to esophageal intubation with the VL (1.3% and 0%, respectively) 
were significantly lower than those with the ML (8.2% and 6.5%, respectively). 
Conclusions: By use of a VL, success rate and esophageal intubation inci-
dence were improved. Furthermore, with a VL and the real-time image trans-
mission system, medical directors are able to give useful instructions to para-
medics and verify tube passage through the vocal cords, which is expected 
to contribute to improve patient care. Accumulation of clinical evidence is 
needed to determine whether patient outcome is improved. 

12AP04-4
Surgeons assign lower pain score to prehospital emergency 
patients than anaesthetists 

Schaller S.J., Kappler F., Hofberger C., Fandler M., Lewald H., Blobner M.
Klinikum rechts der Isar der T.U.M., Dept of Anaesthesiology, Munich, 
Germany

Background and Goal of Study: Pain is the main indication for alerting a 
prehospital doctor staf fed emergency service in Germany. Furthermore treat-
ment of pain nowadays is an important marker of quality in health care sup-
ply. Previous studies have shown that surgeons and anaesthetists use pain 
medication at our institution similarly with the exception of opioids, which are 
significantly more of ten used by anaesthetists (surgeon vs. anaesthetist OR 
0.55). We conducted this retrospective study to see dif ferences in treatment 
of pain of these specialities compared to pain level of patients.
Materials and methods: Af ter IRB approval we conducted this retrospec-
tive study of the doctor staf fed prehospital emergency service protocols of 
2014 in Riem (Munich), which is staf fed by surgeons and anaesthetists of our 
hospital. Statistical calculations were done using Mann-Whitney-U tests with 
STATA14 (College Station, TX, USA).
Results and discussion: We recorded 3024 protocols and excluded 155 in-
correct alarms and 122 alarms answered by an internal medicine colleague. 
Consequently, 2747 protocols were analysed, including 320 ACS (acute coro-
nary syndrome) and 542 trauma emergency calls. Surgeons documented sig-
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nificant lower numeric rating scale (NRS) pain scores (p<0.001), also in the 
subcategory acute coronary syndrome (p=0.002) but not in trauma (ns) or if 
opioids were given (ns). No NRS, however, was documented in 33% and 25% 
of opioid administration by anaesthetists and surgeons, respectively. Although 
there is a risk of bias because of missing documentation, this data could ex-
plain our previous study in which we demonstrated that surgeons administer 
less opioids: Surgeons rate pain lower in their patients and assign a lower 
NRS score in general. However, if they administer an opioid the NRS scores 
did not dif fer significantly from anaesthetists.
Conclusions: Although NRS is a patient based score, surgeons assign lower 
NRS scores to prehospital emergency service patients compared to anaes-
thetists. However, documentation compliance was low, even if an opioid was 
administered; perhaps electronic documentation with mandatory fields for 
NRS if pain medication is administered might improve documentation and 
further research.
Reference: 
Hossfeld, B. et al. Prähospitale Analgesie beim Erwachsenen. Not f.med. 
up2date 10, 269-284, doi:10.1055/s-0033-1358200 (2015) 

12AP04-5
The challenging of airway management in pre-hospital 
emergency 

Araújo M., Pereira F., Mota Â., Dutra Figueira H., Oliveira R., Marcelo L.
Centro Hospitalar do Por to, Emergency Depar tment, Por to, Por tugal

Background and Goal of Study: Pre-hospital (PH) emergency in our country 
is performed by a medical team (MT) (nurse and doctor), activated according 
emergency algorithms.Tracheal intubation (TI), considered the gold standard 
in airway management (AM), is sometimes required. TI is frequently per-
formed under poor conditions (space, patient positioning, available materials, 
nobody to call for help). Skilled and trained professionals in AM are crucial to 
success. Of ten these professionals are anesthetists.
The aim of our study was to determine which causes need TI in PH critical 
patients.
Materials and methods: Prospective audit (june to november 2015) per-
formed in a pre emergency department of a tertiary hospital. Statistical analy-
sis with Microsof t Excel.
Results and discussion: 43 patients were subjected to TI. 65% males, 52% 
>65 y-old.The main causes of MT activation were cardiopulmonary arrest 
(CPR) (37.2%) and alteration of level of consciousness (32.6%). Other causes 
were trauma including cranio encephalic injury(CEI) (11.6%), airway compro-
mise (9.3%), dyspnea (4.7%), syncope (2.3%) and refractory epilepsy (2.3%). 
On MT arrival, some of these situations had worsened: CPR increased its prev-
alence to 55.8%, depressed level of consciousness with glasgow coma scale 
(GCS)<8 found in 27.9% and CEI with GCS<8 found in 9.3%. Respiratory 
distress in 7% patients. All of them were submit ted to TI to improve oxigena-
tion/ventilation or for protection of the airway. 93% of these TI were performed 
by an anesthesiologist or resident of anesthesia with sucess on fisr t at tempt 
in 81% of cases. 2 at tempts were the maximum number registered. No rescue 
supraglot tic devices were required. We didn’t find significant complications.
TI remains the gold standard of AM in critical ill patients. Indications to TI 
are related with problems with airway(A), breathing(B), circulation(C) and 
disability(D). Problems with C and D were most frequent in our audit. In PH 
environment conditions for TI are poor which may lead to a higher risk of com-
plications. The great number of anesthetists involved may be an explanation 
of the low rate of complications found.
Conclusion(s): TI in PH environment is associated with higher risk of com-
plications due to poor conditions for AM. Training performers are essential to 
increase the success in this set ting.
Reference: 
Prehospital endotracheal intubation:elemental or detrimental? Pepe et al. Crit 
Care (2015) 19:121 

12AP04-6
Hemomediastinum resulting from sternal intraosseus infusion 
in a critical situation 

Paul S., Gnaho A., Beauvais D., Ponsin P., Ould-Ahmed M., Gentili M.E.
Military Teaching Hospital BEGIN, Depar tment of Anesthesiology Intensive 
care and Emergency, Saint- Mande, France

Background: Central venous route is needed for resuscitation from shock, 
but also challenging in some emergency situations. Recently, intraosseous 
(IO) infusion re-emerged as a recommended alternative to central venous ac-
cess, for both childs and adults. We report a case of hemomediastinum result-
ing from sternal intraosseous infusion in a critical situation. 
Case report: A 72-years-old Afghan woman was admit ted at the emer-
gency department of the NATO Kabul International Airport (KAIA) Hospital, 
Afghanistan. She presented with a hemorrhagic shock due to a traumatic am-
putation of her right arm by gunshot. The tourniquet placed on the battle field 
permit ted the control of bleeding. She arrived with an infusion of saline on a 
peripheral venous access. She was quickly sedated and intubated in emer-
gency room. An intraosseus catheter was introduced into the breastbone with 
a bone injection gun (BIG Wais Medical, Kress USA) device before an intrave-
nous central line was implemented. 
Transfusion of four fresh frozen plasma and four red blood cell packs as well 
as a filling (1L of Voluven and 1.5L of saline) were necessary to stabilize the 
patient. The subsequent computed tomography scan revealed an hemome-
diastinum (Figure1)

[Inser ted IO device and CT Scan]

It was observed the catheter inappropriately crossed both cortices. The 
packed red blood cells had been instilled directly within the mediastinum. 
She was admit ted in intensive care unit; the catheter was removed and was 
relieved by an intravenous central line. The recovery was event ful and the 
patient was discharged on the third postoperative day with spontaneous re-
mission of the hemomediastinum. 
Discussion: First access for shock and trauma (FAST, Pyng Medical) device, 
to our knowledge is more suitable with breastbone sternal manubrium inser-
tion point, compare to BIG device (1). 
Reference: 
1. Calkins M et al Intraosseous infusion devices: A comparison for potential 
use in special operations. Journal of Trauma-Injury Infection and Critical Care 
2000; 48 (6):1068-1074.
Learning points: This case shows that an intraosseous device inserted in 
a wrong place associated with some environmental constraints can lead to 
serious complications. 
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12AP04-8
Pre-hospital acute coronary syndrome management 

Nascimento Almeida G., Gusmão M., Matos F.
Centro Hospitalar de Lisboa Central, E.P.E., Dept of Anaesthesiology & Pain 
Medicine, Lisbon, Por tugal

Background and Goal of Study: The pre hospital approach to myocardial 
infarction involves its initial diagnostic suspicion, risk assessment, ECG, trans-
fer to the appropriate hospital center, all while minimizing delays. Pre-hospital 
approach and diagnosis helps minimizing delays in treatment.
One of our hospital’s pre-hospital service’s most frequent diagnosis is acute 
myocardial infarction. Like in many other systems, as a way to bypass normal 
ER referral and shorten the time between first medical contact and reperfu-
sion therapy, a “coronary fast-track protocol” (CFTP) was implemented.
The goal of this study is to describe and characterize the initial approach and 
treatment of myocardial infarction patients referred to ER or CFTP.
Material and methods: Patients with “acute coronary syndrome” between 
April 2014 and November 2015 were studied. The patients were divided in two 
groups, no-CFTP and CFTP, and demographic data, initial triage of the am-
bulance dispatching service, whether an ECG was performed, initiated treat-
ment (Morphine, Oxygen, Nitrates, Clopidogrel and Acetylsalicylic acid) and 
Morrow score (age, heart rate and arterial tension) was retrieved. 
Results were registered in MS™ Excel® and analyzed in SPPS® statistics sof t-
ware.
Results and discussion: A total of 234 patients were studied, 39 in the CFTP 
group and 195 in the no-CFTP group. Mean age was 69,03 ± 15,03 in the no-
CFPT group, and 60,2 ± 11,91 in the CFTP group. Main initial triage symptom 
was thoracic pain in both the no-CFTP group (79%) and CFTP group (74%). 
ECG was performed in all the patients in both groups. 
Treatment was initiated in both the no-CFTP vs CFTP as follows: Morphine 
22% vs 56%; Oxygen 100% vs 100%; Nitrates 35% vs 58%; Clopidogrel 27% 
vs 82%; AAS 44,6% vs 76,9%.
The CFTP patients appear to be younger and their diagnosis and initial treat-
ment appears to be started earlier than in patients in the no-CFTP group. 
Conclusion(s): There are dif ferences between patients in both groups, con-
cerning initial approach and treatment. Some hypothesis to explaic these dif-
ferences can be given, and they can be further assessed.
Optimization of care in cases of acute coronary syndrome can be achieved 
by better logistics, risk assessment, triage and early initiation of treatment.
Reference: 
Heart (British Cardiac Society), 98(22), 1674-8. 

12AP04-9
Pre-hospital treatment of anaphylaxis: Is adrenaline really 
given? 

Nascimento Almeida G., Gusmão M., Matos F.
Centro Hospitalar de Lisboa Central, E.P.E., Dept of Anaesthesiology & Pain 
Medicine, Lisbon, Por tugal

Background and Goal of Study: Anaphylaxis is a severe allergic reaction 
which may include hemodynamic instability and/or respiratory compromise. 
It can be life-threatening and requires immediate treatment. As stated in the 
2015 European Resuscitation Council Guidelines (1), intramuscular (IM) ad-
ministration of adrenaline is the first line of treatment. Second line includes an-
ti-histaminics, bronchodilators and corticoids. According to a study (2), only 
14% of the patients received adrenaline, raising the question: “is adrenaline 
needed as a first line approach?”.
The aim of this study is to verify whether adrenaline is administered as first 
line in cases of allergy (AA) or anaphylaxis (AN) in the Emergency Medical 
Service (EMS).
Material and methods: Data was retrieved from patients diagnosed with 
allergy or anaphylaxis in the pre-hospital set ting between April 2014 and 
November 2015. Gender, age, initial triage result, diagnosis, administered 
treatment and outcome (death in pre-hospital, death in hospital) were reg-
istered.
Results and discussion: 40 patients (24 with AA and 16 with AN) were identi-
fied which accounts for 0,8% of the total number of patients (4892) treated by 
the EMS in this period. There was a prevalence of female population in the 
AN group. IM adrenaline was given to 1 patient (4%) of the AA group and 11 
(68%) of the AN set. Second line drugs were administered evenly in both sets. 
More AN patients were transported to the ER (75% vs 29%). No deaths were 
recorded before or af ter hospital arrival.

This study shows that pre-hospital dispatch of our medical team to the pa-
tient with allergy or anaphylaxis is quite rare (only 0,8%) and even less com-
pared with other studies (though the lat ter were based on paramedic teams). 
Adrenaline was given in the majority of the AN patients, following the guide-
lines, however 32% AN patients were successfully managed without adrena-
line.
Conclusion: This study shows a significant dif ference between our data and 
those reviewed by literature, concerning both sample size and results. IM 
adrenaline was given in the majority of AN patients and far less in AA patients.
Although some patients can be managed without adrenaline, it continues to 
be the first line option for anaphylaxis patients, as recommended.
References: 
1. Resuscitation, 95, 148-201.
2. Resuscitation, 81(6), 653-7. 

12AP04-10
Effectiveness of a new law to reduce the legal blood alcohol 
concentration (BAC) limit for driving in Chile 

Nistal-Nuño B., Walker R., Mcmillan A.
Stanford Universit y Medical Center, Emergency Medicine, Stanford, United 
States

Background: Traf fic accidents are one of the most important public health 
problems in the world and produce social, work and human resources losses. 
In Chile, a new law introduced in March 2012 has lowered the blood alcohol 
concentration limit for impaired drivers from 0.1% to 0.08% and the blood al-
cohol limit for driving under the influence of alcohol from 0.05% to 0.03%, but 
the ef fectiveness in reducing traf fic accidents remains uncertain. The main 
goal of this investigation is to evaluate the ef fects of this enactment on road 
traf fic injuries and fatalities in Chile. This represents the first study on the ef-
fectiveness of lowering the legal BAC limits in Chile.
Methods: We conducted a preliminary retrospective and prospective review 
of national databases in Chile from January 2003 until September 2012 to 
compare the total number of traf fic fatalities and injuries and due to alcohol 
before and af ter the new road traf fic law. We measured monthly rates of traf-
fic injuries and fatalities per 100 000 inhabitants. The data sources includ-
ed the National Institute of Statistics of Chile, the Ministry of Transport and 
Telecommunications of Chile (Conaset) and police reports. These databases 
are available in the public domain. Data were analyzed using SPSS sof tware 
using a Generalized Linear Models approach, type of Poisson regression, to 
analyze deaths and injuries.
Results: Using SPSS sof tware with the model Month and Period, the odds 
ratio for deaths af ter the law relative to deaths before the law was 0.86 and 
the ef fect was significant P<0.000 (0.86 ± 0.05). Adding a linear trend to the 
model, Yrs. Lin as a predictor, the rate af ter the law was only 0.957 ± 0.06 the 
rate before the law. And that was not significant (P<0.211). 
Conclusion: During the period of January 2012 to September 2012 there 
was a reduction of 109 deaths in traf fic accidents in comparison to the same 
period in 2011. This figure represents the lowest number of deaths in traf fic 
accidents of the last 16 years. The number of deaths due to alcohol in traf-
fic accidents decreased by 28% during this period compared to 2011. The 
number of injuries due to alcohol in traf fic accidents decreased by 30% during 
the same period compared to 2011.The information obtained in the present 
study may help to generate preventive strategies to control deaths and injuries 
caused by traf fic accidents due to alcohol. Our sample size and post-law data 
was not suf ficient to detect significant relevant dif ferences. 
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12AP04-11
Experimental study: OXSEALIFE 

Oller L.1, Shander A.2, Largo C.1, Huercio I.1, Escribano V.1

1Cirugía Experimental, HULP, Research and Development Depar tment, 
Madrid, Spain, 2Englewood Hospital and Medical Center, Dept of 
Anaesthesiology & Intensive Care, Englewood, United States

Introduction: Oxygen transportation in blood relies mostly on hemoglobin 
concentration, and the oxygen dissolved in plasma has a relatively minor con-
tribution. Hence, transfusion guidelines generally consider the hemoglobin 
concentration (alongside with the clinical status of the patient) but not the 
oxygen partial pressure. 
Purpose: To demonstrate that coef ficient of solubility of oxygen in blood is 
not static but dynamic. It is generally assumed that the coef ficient of solubility 
of oxygen in plasma is 0.0031 mL O2/mmHg PO2/dl plasma but we hypoth-
esize that this value might change as we do haemodynamic resuscitation fol-
lowing blood loss. 
Method: We measure dissolved oxygen and solubility coef ficient in whole 
blood and af ter dilution with plasmalyte (P) and Balanced Hydroxyethylstarch 
HES 130/0.4 (V). Dilution is performed maintaining a mathematical ratio: 9ml 
of blood and 1ml of balanced solution, 8ml of blood and 2ml of balanced 
solution and so on. We measure hemoglobin concentration af ter each dilution 
with gasometer. Then we centrifuge each sample and separate plasma from 
erythrocytes and platelets with a pipet te. With an oxygen meter we measure 
dissolved oxygen in plasma (mg/L) avoiding the presence of bubbles at con-
stant temperature (36ºC) and atmospheric pressure (700mmHg). Estimated 
pO2 is 147 mmHg (700 mmHg x 0,21) for all dilutions since atmospheric pres-
sure is 700 mmHg and atmospheric PO2 is 0,21. Af terwards we calculate 
oxygen solubility coef ficient by using this formula: Coef ficient of solubilit y 
(O2ml/mmHg/dl plasma) = DOplasma/pO2/dl plasma. 

Results: 

[Oxsealife results]

Discussion: In face of severe anemia, the contribution made by oxygen dis-
solved in plasma can be essential to life. Modification of solubility coef ficient 
of oxygen in blood plasma during haemodynamic resuscitation of fers ways 
to augment this contribution. 
Now we know that as hemoglobin descends the contribution made by dis-
solved oxygen increases. These new findings bring us to conclude that arte-
rial oxygen content formula has to be reviewed. 
Conclusions: Coef ficient of solubility is not static but dynamic. More studies 
are needed. 

Respiration and Airway Management

13AP01-1
Evaluation of a cricothyroidotomy simulator for teaching 
extreme surgical airway management with and without 
ultrasound 

Ninan S., Macallan J., Birk B., Walton E., Willers J., Uncles D.
Worthing Hospital, Western Sussex Hospitals NHS Foundation Trust, Dept of 
Anaesthesiology, Wor thing, United Kingdom

Background and Goal of Study: NAP 4 showed that Anaesthetists surgical 
airway (SA) skills were poor and this was addressed by increased training via 
simulation. It became apparent that there were no models available in condi-
tions where SA is most urgently needed, conditions like burns, anaphylaxis 
and angioneurotic oedema, where ultrasound (US) use has been suggested. 
A cost ef fective high fidelity model was developed for extreme SA so we de-
cided to evaluate it to see if it could fill the gap in currently available training.1

Materials and methods: We evaluated a cricothyroidotomy simulator modi-
fied to replicate sof t tissue neck swelling by adding an ADAMgel (Aqueous 
Dietary fibre Antifreeze Mix gel) layer, as a training tool using an established 
questionnaire for validating SA models. 12 anaesthetists with simple SA train-
ing (3 consultants, 3 associate specialists, 3 senior and 3 junior trainees) per-
formed surgical cricothyroidotomies without and with US guidance following a 
sonoanatomy demonstration in normal neck anatomy. (Fig. 1)
Results and discussion: 12 participants enrolled in this study and all com-
pleted questionnaires for both airway scenarios. The results were universally 
positive.(Fig. 2) All participants felt this model was particularly useful in train-
ing more junior clinicians before they ‚practised’ on patients. Most participants 
reported increased confidence with equipment and performing the procedure 
on patients and felt it resembled real life.
Conclusions: This study demonstrates the utility of this extreme surgical air-
way model with and without US. It would lead to an increase in confidence 
and competence despite previous lack of exposure to these dif ficult and po-
tentially life-threatening situations.
References: 
1. Willers J, Roberts A, Staniforth M, et al. BMJ STEL 2015;1:Suppl 2 A28

[Figure 1. Collage of sonographs showing anatomical structures in the neck 
peri-cricothyroid in two age dif ferentiated live subjects (top-old and bot tom-
young, employing additional ADAMgel to enhance sof t-tissue swelling) and 
the airway model (middle)]
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[Figure 2. Feedback from evaluating both airway simulation models]

13AP01-2
Ultrasound-guided percutaneous dilatation tracheostomy: 
does it have a role in obese patients? 

Abdel-Ghaf far M., El-Saadany M., Helmy A., El-Lilly A., Aboelnaga M.
Suez Canal Universit y, Dept of Anaesthesiology & Intensive Care, Ismailia, 
Egypt

Introduction: Percutaneous tracheostomy (PCT) was first introduced to the 
ICU since 19571. PCT is now widely practiced in many ICUs. The safety of 
the technique relies largely on identifying clear anatomical landmarks. These 
landmarks may be obscure in some patients, more so in the obese ones. 
Ultrasound use may be of value identifying those landmarks2. We will evaluate 
the success rate of percutaneous tracheostomy using real time ultrasound 
guidance in morbidly obese patients identified as neck circumference more 
than 40 cm.
Methods: This study is a prospective, randomized comparative clinical trial of 
60 patients randomized into Ultrasound guided PCT (PCT group) and Surgical 
tracheostomy group (Surgical group). In the PCT group two operators per-
formed the procedure, one performed the ultrasound guided PCT and the 
other visualized the procedure with fiber optic bronchoscope through the oral 
endotracheal tube. In the Surgical group an Ear-Nose-Throat surgeon per-
formed the surgical tracheostomy procedure with the other operator visual-
izing the procedure with fiber optic bronchoscope.
Results: The procedure in the PCT group was performed in 13.7 min. and 
in the Surgical group it was performed in 28.33 min. P value = 0.000. No 
cases of either eosophageal injury or sudden cardiac arrest occurred in both 
groups. For intra procedure bleeding only one patient (3.3%) showed massive 
bleeding (defined as blood loss of >50 ml) in the PCT group and 8 patients 
(26.6%) in the Surgical group, P value = 0.007. The cuf f of the endotracheal 
tube was punctured more in the PCT group (63.3%) than in the Surgical group 
(23.3%), P value = 0.001. Stomal infection occurred in 16.6% of the patients (5 
patients) in PCT group and 36.6% of the patients (11 patients) in the Surgical 
group. No case of Pneumothorax has occurred in both groups.
Conclusion: Ultrasound guided percutaneous tracheostomy can be an al-
ternative to surgical tracheostomy in morbidly obese critically ill patients with 
neck circumference more than 40 cm..
References: 
1. Delaney A, Bagshaw SM and Nalos M: Percutaneous dilatational 
tracheostomy versus surgical tracheostomy in critically ill patients: 
a systematic review and meta-analysis. Critical care 2006;10(2):R55
2. Sustic A, Zupan Z, Antoncic I: Ultrasound-guided percutaneous 
dilatational tracheostomy with laryngeal mask airway control in a morbidly 
obese patient. J Clin Anesth 2004;16:121-3. 

13AP01-3
“HandyTrak”: an innovative percutaneous tracheostomy 
creating device 

Rasulo F.1, Latronico N.1, Matta B.2

1Universit y of Brescia, Dept of Anaesthesiology & Intensive Care, Brescia, 
Italy, 2Addenbrooke’s NHS Trust, Universit y Hospital of Cambridge, UK, Dept 
of Anaesthesiology & Intensive Care, Cambridge, United Kingdom

Background: Percutaneous tracheostomy has become a frequent procedure 
within the intensive care environment and various alternatives for tracheo-
stoma creation exist. However, these devices have been associated with both 
acute and long-term complications, such as: excessive bleeding, posterior 
wall tracheal perforation, cartilage ring fracture, tracheal stenosis and others.
Our hypothesis is that the unique type of dilation system which characterizes 
“HandyTrak”, would create a less traumatic and more regularly shaped stoma, 
without the necessity to exert excessive pressure on the trachea or to insert 
devices deeply within the trachea. These advantages may have the potential 
o reducing the complications previously mentioned. 
Goal: To evaluate the ef ficacy of “HandyTrak” in creating a percutaneous 
stoma opening for tracheo-cannula insertion.
Materials and methods: The device was tested on 4 cadavers af ter receiving 
authorization. The device consisted of four 10mm long dilator blades which, 
once inserted through the initial opening performed by a small introducer, 
would be uniformly opened by a ring-shaped mechanism through the clamp-
ing of two handles. This creates a circular shaped stoma, large enough for the 
passage of available tracheo-cannulas. 
Results: Eight tests were performed on 4 cadavers with the creation of a total 
of 8 stomas, all of which were circular in form without any tissue tearing or 
damage. However, in one test, the stoma was not suf ficiently deep enough 
due to excessive subcutaneous tissue of the neck, making the dilators insuf-
ficient in length and not long enough to penetrate the anterior tracheal wall. 
These finding enabled us make to the necessary modifications, (dilator blades 
length from 10mm to 15mm) which require validation in further tests. 
Discussion: The main potential advantages of HandyTrak would be to reduce 
the following: procedural time, the need to exert downward pressure on the 
trachea, deep and blind insertion of dilators into the trachea, posterior tra-
cheal wall perforation, bleeding and tearing. 
Conclusion: HandyTrak has the potential of representing a useful device for 
percutaneous tracheo-stoma device creation. Further studies performed on 
cadavers, and ultimately, patients, need to be performed in order verify the 
safety, time consumption and ef ficacy of this device before it’s introduction 
into clinical practice. 

13AP01-4
High frequency jet ventilation during endolaryngeal surgery: 
a prospective cohort 

Altun D., Camci E., Orhan Sungur M., Ozkan Seyhan T.
Istanbul Universit y, Istanbul Facult y of Medicine, Depar tment of 
Anesthesiology, Dept of Anaesthesiology & Intensive Care, Istanbul, Turkey

Background and Goal of Study: In this prospective observational study, we 
aim to identify factors associated with intraoperative complications during 
endolaryngeal surgery (ELS) with infraglot tic high frequency jet ventilation 
(HFJV) under standardized anesthesia regimen and we described our clinical 
experience with jet ventilation during ELS in 209 patients. 
Materials and methods: 217 patients who underwent ELS with infraglot tic 
HFJV were investigated. Anaesthesia was induced with midazolam, remi-
fentanil and propofol. Mivacurium was used for neuromuscular blockade. 
Infraglot tic jet ventilation catheter was placed with the aid of a laryngoscope 
and anesthesia was maintained with propofol and remifentanil infusion un-
der bispectral index guidance. Demographic (age, gender, comorbidities 
including respiratory and cardiovascular disease) and operative (type of 
surgery, operation time, previous laryngeal operations) data were noted. 
Hemodynamics (heart rate, mean arterial pressure), SpO2 and end-tidal CO2 
were monitored and were recorded at regular intervals. Complications such 
as hypoxia, hypercarbia, barotrauma, equipment failure, and requirement for 
conventional ventilation were also documented.
Results: 230 patients undergoing minor laryngotracheal surgery were 
screened and 217 consenting patients were enrolled. During anaesthetic 
induction, eight patients were excluded and 209 patients were included in 
the statistical analysis. Surgery was completed with initial HFJV set tings in 
190 patients. Additional steps to maintain adequate gas exchange were re-
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quired in 15 patients, including orotracheal intubation in four of these patients. 
Orotracheal intubation was further needed in four patients due to surgical 
preference. During anaesthesia emergence, laryngeal mask insertion was ap-
plied in five patients. 
Discussion: High frequency jet ventilation via infraglot tic catheter is an ar-
tificial breathing technique during endolaryngeal interventions that provides 
adequate oxygenation, an unobstructed view of the surgical field and safe 
conditions for laser use.1

Conclusion(s): Jet ventilation with suggested anaesthesia regimen is a good 
alternative ventilation in endolaryngeal surgery. 
References: 
1. Fritzsche K, Osmers A. Anesthetic management in laryngotracheal 
surgery. High-frequency jet ventilation as strategy for ventilation during 
general anesthesia. 
Der Anaesthesist, 59 (11) (2010), pp. 1051-1061.

13AP01-5
A novel nasal mask assembly provided CPAP pre-oxygenation, 
positive pressure ventilation and apnoeic oxygenation 
during general anaesthesia induction in an obese patient with 
suspected OSA, dif ficult airway and poor face-mask fit during 
Bronchoscopy 

Grayer N., Rodriguez V., Sison R., Tse J.
Rutgers Rober t Wood Johnson Medical School, Dept of Anaesthesiology, 
New Brunswick, United States

Background: Obese patients of ten present dif ficulties with face mask ven-
tilation during general anaesthesia (GA) induction. A nasal mask assembly 
has been shown to maintain oxygenation in sedated obese OSA patients and 
to improve ventilation in anaesthetized patients with poor face-mask fit.1-3 We 
presented its use in an obese patient with a dif ficult airway.
Case report: A 65 y/o obese (BMI 34 kg/m2) female with metastatic lung can-
cer to the brain, s/p chemotherapy and radiation therapy presented for bron-
choscopy to evaluate hemoptysis. CTA revealed a large right hilar mass (8.5 
cm) encased pulmonary artery and mainstem bronchus. 
She had a full round face, Class III airway, poor dentition, a large tongue and 
suspected OSA. She gave consent to use a nasal mask for GA induction and 
for photography/case report. An infant mask (#2) with fully inflated air cushion 
was secured over her nose with head straps and connected to a breathing 
circuit with 6 L/min O2 and 1 L/min fresh air flow and 5-6 cm H2O CPAP deliv-
ered through anaesthesia machine. Her O2 saturation (Sat) increased to 100% 
from 93%. GA was induced with fentanyl and propofol. Her mouth was closed 
and a tight nose-mask seal was obtained with one hand and positive pres-
sure ventilation was easy with the other hand. Succinylcholine was then given. 
With the nasal mask assembly providing apneic oxygenation, endotracheal 
intubation (ETI) was performed using a video-laryngoscope (VL). Her O2 Sat 
was 100% throughout ETI. Bronchoscopy revealed active arterial bleeding in 
the right main bronchus requiring urgent endovascular embolization. She was 
placed in the right lateral decubitus position. Lef t radial arterial catheter was 
inserted to monitor blood pressure. She was stabilized and transported to 
Interventional Radiology Suite for bronchial artery embolization. She tolerated 
the procedure well without any complications and bleeding was successfully 
controlled. 
Discussion: This nasal mask assembly provided continuous oxygenation in 
an obese patient with a dif ficult airway and poor face-mask fit during GA in-
duction and VL ETI. It prevented severe desaturation and may have improved 
patient safety.
References: 
1. SAMBA 28th AM, March 2013; 
2. www.TSEMask.com;
3. ASA AM (MC3009), Oct 2015 
Learning points: How to provide nasal CPAP preoxygenation in obese OSA 
patients, assisted nasal ventilation in anaesthetized patients with poor face-
mask fit by one anaesthesiologist and continuous apnoeic oxygenation during 
VL ETI. 

13AP01-6
Use of transnasal humidified rapid insufflation ventilator 
exchange (THRIVE) for rapid sequence induction 

Mir F.1, Nouraei R.2, Iqbal R.3, Patel A.4

1St Georges Hospital, Dept of Anaesthesiology, London, United Kingdom, 
2Charing Cross Hospital, Dept of Surgery, London, United Kingdom, 3St 
George’s Healthcare NHS Trust and St George’s Universit y of London, Dept of 
Anaesthesiology, London, United Kingdom, 4Royal National Throat, Nose and 
Ear Hospital, Dept of Anaesthesiology, London, United Kingdom

Background and Goal of Study: Maintenenace of oxygenation and preven-
tion of desaturation during intubation is the fundamental principle of airway 
management. This assumes greater importance in emergency situations 
where the patient physiology might be suboptimal and manual ventilation 
may not be ideal due to increased risk of regurgitation and aspiration in the 
presence of a full stomach. Furthermore in the event of a cant intubate cant 
ventilate scenario, incidence of which is higher in emergency patients, the 
time pressure might adversely af fect the performance of the anaesthetist in 
securing a definitive airway. Preoxygenation has been the focus of several 
studies being one of the modifiable factors in increasing the safe apnoeic pe-
riod under anaesthetic. 
Materials and methods: We performed a randomized controlled trial to com-
pare preoxygenation using high flow oxygen with OptifloTM and traditional 
facemask for patients requiring rapid sequence induction for emergency sur-
gery. Ethics approval was sought and granted for the study. The primary end 
point was PaO2 post intubation and secondary outcome was time for any 
desaturations. 
Results and discussion: The patients were consented and randomly as-
signed to the THRIVE or Face mask group. 40 patients were recruited. Each 
patient was pre oxygenated for 3 minutes with THRIVE (70L/min flow) or face-
mask (12 l/min flow) before induction. Af ter another minute intubation was 
at tempted. Af ter securing the ETT a blood gas sample was obtained and 
PaO2 levels and time to intubate were documented. The average PaO2 in the 
THRIVE group was 43.67kPa and 41.88 kPa in the FM group, the dif ference 
not statistically significant. The average apnoea time in the THRIVE group was 
247.5 sec and 123 sec in the facemask group (p value of <0.001) (figure 1). 
This was at tributed to continued oxygenation possible with THRIVE contribut-
ing reducing the stress of an otherwise time pressured situation. The BMI of 
the patients ranged from 24.5 to 48.
Conclusion(s): The results suggest that continuous oxygenation with THRIVE 
increase the safety margin of airway management in RSI by prolonging the 
apnoea time. This has significant impact on both training and patient safety 
aspects as time pressure has been shown to af fect decision making and judg-
ment making it less objective and more likely to be influenced by intuition.

13AP01-7
A can’t ventilate, can’t intubate scenario in a remote location: 
a rescue approach 

Pinho D., Vasconcelos L., Cruz F., Sá S., Costa A.
Centro Hospitalar do Por to, Dept of Anaesthesiology & Intensive Care, Por to, 
Por tugal

Background: The number of procedures in remote locations (RL) has dra-
matically increased, being an anaesthetic challenge. The most common com-
plications are respiratory events of ten by oversedation. In RL, a can’t ventilate 
can’t intubate (CVCI) scenario is worrisome. We present a case of CVCI in a 
RL, in which the cricothyrotomy kit (CK) wasn’t promptly available. Meanwhile 
oxygenation was achieved by cannulating a previous tracheostomy scar with 
a 14G needle at tached to oxygen (O2) tube.
Case report: A 56 yr-old man, ASA3, with severe obstructive sleep apnoea 
and a carcinoma of hypopharynx 7yrs before, treated with radiotherapy, was 
admit ted with episodes of food aspiration and severe hypoxemia. He was 
scheduled for percutaneous endoscopic gastrostomy (PEG) under monitored 
anaesthesia care(MAC). He had a cervical extension<90º, retraction of sub-
mandibular tissues and a scar of a recent cricothyrotomy. Af ter standard ASA 
monitoring, he was given 40+20mg of propofol. Progressive desaturation 
below 80% and severe hypotension followed. At tempts at bag-mask ventila-
tion with 2hands, besides the use of an oropharyngeal tube, failed. Ventilation 
by laryngeal mask was unsuccessful. Grade IV laryngoscopy was achieved 
with a Macintosh blade. During cervical palpation, it was noticed air passage 
through a friable hole of about 2mm in the cricothyrotomy scar. The intro-
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duction of an intravenous 14G cannula succeeded. Given the absence of jet 
ventilation(JV) in the room, a 3way stopcock was connected to an O2 tube. 
Recovery of peripheral O2 saturation was achieved.With Seldinger technique, 
the cannula was replaced by a CK.The fully awake patient was transferred to 
postanesthesia care unit, recovering unevent fully.
Discussion: Morbidity has been reported in 1-30% of cases with dif ficult air-
way (DA), under sedation. This case highlights the importance of knowing the 
environment available before each procedure. Delineating alternative plans 
related to a DA is essentia l. In case of CVCI, needle cricothyrotomy+JV or 
surgical cricothyrotomy are the recommended life-saving treatments.In this 
case, they weren’t available, butoxygenation through a 14G cannula was ef-
fective in patient rescue.
Reference: 
CookT et al.NAP4.2011;NeyrinckA.CurrOpinAnesthesiol.2013;Wijesurya et 
al.BMJ.2014
Learning points: DA management RL challenges the practitioner. Organiza-
tional features must be taken into account. A careful evaluation of the airway 
remains a cornerstone in anesthesia, even providing MAC. 

13AP01-8
Free-flow oxygen supply in adults: dif ference in oxygen flow 
and oxygen concentration between five dif ferent commercially 
available manual resuscitators 

Coopman D., De Baerdemaeker L., Moerman A., De Hert S.
Ghent Universit y Hospital, Dept of Anaesthesiology, Gent, Belgium

Background and Goal of Study: We compared dif ferent resuscitators with 
regard to oxygen concentration and oxygen flow during both passive and 
active ventilation, with and without use of the reservoir bag. We tested the 
variables both at the front and the rear end of the resuscitator. 
Materials and methods: Four single use brands were tested (VBM, Laerdal, 
DEAS and Marshall) and compared to the reusable Laerdal resuscitator. Two 
bags from each brand were selected and three runs each were performed. 
During testing three dif ferent oxygen flows were used : 5, 10 and 15 L/min. 
The flowmeter (Certifier®FA Flow meter, TSI Minnesota, USA) was located first 
at the front and then at the rear side of each resuscitator. Data was analyzed 
with Kruskal Wallis, Friedman or Wilcoxon, as appropriate. Post-test pairwise 
comparison was performed with Dunn’s test. 
Results and discussion: The time to reach maximum oxygen concentration 
(max FiO2) was lowest for the disposable Laerdal. The maximum flow at the 
front was significantly higher in both Laerdal bags (reusable and disposable). 
The max FiO2 af ter one minute of manual ventilation with the reservoir bag 
was lowest with the disposable Laerdal. There were significant dif ferences in 
max FiO2 with oxygen flows of 5 vs. 15 L/min. Generally, the FiO2 rose with 
higher oxygen flow. 
The max FiO2 and flow at the front and the rear were the same for VBM, DEAS 
and Marshall, with higher flows at the rear side. The reusable Laerdal showed 
no significant dif ferences between front and rear. The major advantage of us-
ing the rear side is that the max FiO2 was reached within seconds, compared 
to minutes at the front side. Economically, disposable resuscitators are more 
interesting than the reusable bag (±€18 vs. €223).The table presents the data 
with an oxygen flow of 15 L/min. 
Conclusion(s): Overall, the disposable Laerdal resuscitator provided the best 
results and seems to be the best option, clinically and economically, for pa-
tients breathing spontaneously. For manual ventilation the reusable Laerdal 
resuscitator remains top choice. 

 VBM Laerdal DEAS Marshall Laerdal 
reusable

P-
value

Time to max FiO2 front 
(sec)

225
[200,280]

205
[150,260]a 

280
[230,320]

250
[220,270]

235
[210,250] 0.02

Time to max FiO2 rear (sec) 8[5,9] 8[5,10] 9[6,12] 8[5,18] 11[7,18] 0.56

Max flow front (L/min) 2.59
[2.43,2.77]

6.92
[5.91,7.96]ab 

1.02
[-0.15,1.46]c 

1.92
[0.89,3.30]

5.42
[4.20,12.24] <0.0001

Max flow rear (L/min) 6.32
[6.16,6.88]

9.38
[8.75,10.05]c 

9.46
[7.96,11.30]c 

6.04
[3.72,8.60]

5.92
[4.39,6.58] 0.001

FiO2 1 min ventilation 
with reservoir (%)

96
[87,97]d 

87
[86,88]ac 

95
[88,97]

93
[91,95]

96
[93,97] 0.01

FiO2 1 min ventilation 
without reservoir (%)

39
[36,40]bcd 

49
[45,54]

40
[39,42]c 

49
[45,53]

52
[48,54] 0.001

a = vs. DEAS, b = vs. Marshall, c = vs. Laerdal reusable, d = vs. Laerdal, e = vs. VBM

[Table 15L/Min]

13AP01-9
Assessment of regional lung filling characteristics by electrical 
impedance tomography and dynamic computed tomography. 
Experimental study in porcine lavage injury 

Thuerk F.1, Waldmann A.2, Verdier N.3, Wielandner A.4, Braun C.5, Kaniusas E.1
1Vienna Universit y of Technology, Insitute of Electrodynamics, Microwave 
and Circuit Engineering, Vienna, Austria, 2Swisstom AG, Research and 
Development Depar tment, Landquar t, Switzerland, 3Medical Universit y of 
Vienna, Depar tment of Anesthesia, Pain Management and General Intensive 
Care Medicine, Vienna, Austria, 4Medical Universit y of Vienna, Depar tment of 
Biomedical Imaging and Image Guided Therapy, Vienna, Austria, 5Universit y 
of Veterinary Medicine Vienna, Dept of Anaesthesiology & Intensive Care, 
Vienna, Austria

Background and Goal of Study: Monitoring lung function during mechanical 
ventilation at the bedside is of increasing clinical interest. Electrical impedance 
tomography (EIT) has previously shown its ability to detect changes in venti-
lation distribution non-invasively. In this context a description of the regional 
functional lung behaviour during the inspiratory phase would be beneficial. 
This study investigated regional time delays in EIT in comparison to dynamic 
computed tomography (dCT).
Materials and methods: Af ter animal ethics commit tee approval, 3 mechani-
cally ventilated pigs (30-40 kg) were studied in healthy (H) and af ter lung 
lavage (LAV). The animals were ventilated in pressure controlled mode with 
an inspiratory pressure ramp of 3 sec at a respiratory rate of 6/min, I:E 1:1, 
Pendinsp to gain a VT of 10 ml/kg (Elisa 800, Salvia Medical, Germany). Time-
synchronized measurements of EIT (Pioneer-Set, Swisstom, Switzerland) and 
dCT (Emotion 16, Siemens AG, Germany) were recorded at dif ferent PEEP 
levels of 0, 5, 10 and 15 mbar. For each measurement, EIT images were re-
constructed in accordance to CT thorax and lung contours (Fig.1A). The times 
until 50% of the inspiratory peaks (t t50) were reached were evaluated by EIT 
and dCT for non-dependent (t t50V) and dependent (t t50D) lung regions (Fig.1B)
Results and discussion: Consistently, higher t t50 values were found in the 
dependent compared to non-dependent lung, indicating delayed inflation 
characteristics in the dependent lung regions (Fig.1C). Moreover, mean dif-
ference of t t50D and t t50V was significantly lower in H compared to LAV through-
out all PEEP levels (0.06 sec and 0.19 sec; p<0.01). These results could be 
reproduced by regional dCT analysis, although with less significance (mean 
dif ference of 0.04 sec and 0.1 sec).
Conclusion: Our data provides a first validation of the ability of EIT to monitor 
regional lung dynamics by comparison with the gold standard of dCT.
Acknowledgements: This study has been funded by the Vienna Science and 
Technology Fund (WWTF) through the project LS 14-069. 

[Fig. 1]
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13AP01-10
perioperative management of deventilation syndrome 

Akyol Beyoglu C., Ozdilek A., Erbabacan S.E., Guniz K., Fatis A.
Istanbul Universit y, Cerrahpasa Facult y of Medicine, Dept of Anaesthesiology 
& Intensive Care, Istanbul, Turkey

Background: Deventilation syndrome is a rare complication observed in ob-
structive sleep apnea (OSA) patients under non-invasive mechanical ventila-
tion (NIV) therapy. Occurrences of dyspnea, muscle weakness and fatigue 
following the cessation of NIV af ter waking up in the morning is called deven-
tilation syndrome (1).
Case report: A 37 years-old morbidly obese (body mass index 40 kg/m2) 
male was planned to undergo unilateral adrenaladenectomy. He was under 
continuous positive airway pressure (CPAP) treatment for OSA for three years 
and suf fered from deventilation syndrome that lasts for 30 minutes every 
morning. He had snoring and daytime symptoms despite CPAP therapy. In 
preoperative arterial blood gas samples, PaO2 and PaCO2 values were 84.1 
mmHg and 35.4 mmHg respectively. Mask ventilation, intubation period and 
surgery were unevent ful. 
The patient was successfully extubated af ter 120 minutes laparoscopic adre-
nal adenectomy. In the recovery room, the patient had 2 l/min oxygen support 
via facemask. He was hemodynamically stable and did not have any airway 
obstruction, hypoxia or CPAP need in the recovery unit. When his Aldrete 
score was above nine, PaO2 and PaCO2 values were 97.4 mmHg and 41.7 
mmHg respectively, he was discharged to the ward and CPAP therapy was 
continued during sleep at the night of the operation. He was discharged from 
the hospital on the 3rd day without any complications.
Discussion: All OSA patients should be examined and questioned meticu-
lously before the operation for deventilation syndrome. Patients should be 
ensured to have NIV therapy before and af ter the operation. Deventilation syn-
drome does not bring an additional challenge to the anesthesiologists if the 
patient is under regular therapy for OSA.
Reference: 
Esquinas AM, Ucar ZZ, Kirakli C. Deventilation syndrome in severe COPD 
patients during long-term noninvasive mechanical ventilation: poor sleep 
pattern, hyperinflation, or silent chronic muscular fatigue? Sleep Breath. 
2014 May;18(2):225-6. doi: 10.1007/s11325-013-0931-3

13AP01-11
Prediction of V/Q-Distribution normalisation by changes in 
end-expiratory lung volume in early ARDS in an animal model 

Kamuf J.1, Garcia Bardon A.1, Duenges B.1, Jahn-Eimermacher A.2, 
David M.1, Hartmann E.K.1

1Medical Center of the Johannes Gutenberg-Universit y, Dept of 
Anaesthesiology, Mainz, Germany, 2Medical Center of the Johannes 
Gutenberg-Universit y, Institute of Medical Biostatistics, Epidemiology and 
Informatics, Mainz, Germany

Background and Goal of Study: In acute respiratory distress syndrome 
(ARDS) a considerably mismatch of ventilation and perfusion (VA/Q) occurs 
and contributes to the impaired gas exchange. The multiple inert gas elimina-
tion technique (MIGET) is the gold standard for VA/Q measurements in experi-
mental set tings, though lacks clinical feasibility.1 Measurement of end-expi-
ratory lung volume (EELV) by nitrogen washin/washout technique is a novel 
bedside tool that might facilitate lung protective ventilation. We hypothesized 
that the EELV correlates with VA/Q distribution and that it is possible to predict 
VA/Q impairment by EELV. 
Materials and methods: Af ter approval of the state and institutional animal 
care commit tee we performed the study according to international guidelines 
for the care and use of laboratory animals. 12 anaesthetized pigs were ran-
domized to ARDS either by bronchoalveolar lavage or by injection of oleic 
acid. We measured EELV and VA/Q at healthy state and at five dif ferent PEEP 
steps (0, 20, 15, 10, 5) af ter induction of ARDS. Each step was kept for 30 
minutes before the measurements. 
Results and discussion: We found a close correlation of VA/Q fractions <0.1 
(representing shunt and low VA/Q units) and changes in EELV (spearman cor-
relation coef ficient -0.79). Furthermore logistic regression shows that it is 
possible to predict by EELV measurement, if the amount of VA/Q areas <0.1 
is more or less than 5 %. A receiver operating characteristic (ROC) curve re-
vealed an area under the curve of 0.89, which indicates a high sensitivity and 
specificity for the VA/Q normalisation, if the actual EELV approximates the in-
dividual baseline. 

Conclusion(s): The nitrogen washin/washout is an interesting bedside tool 
for EELV measurement and even indirect assessment of the VA/Q mismatch 
in ARDS. It reliably correlates to the extent of VA/Q ratios <0.1. An EELV close 
to the individual baseline value predicts the normalisation of the VA/Q with a 
high sensitivity. Therefore it might help to discriminate, if a lung recruitment 
manoeuvre or higher PEEP improves the VA/Q distribution by opening up atel-
ectatic lung areas or rather overdistends the lung. 
Reference: 
1. Wagner PD. The multiple inert gas elimination technique (MIGET). 
Intensive Care Med 2008; 34:994-100

13AP02-1
Safety and efficacy of awake intubation with McGrath® 
videolaryngoscope (VLS) in patients with predicted dif ficult 
airways: a case series 

Gallo R.1, Maiarota F.2, Buonofiglio D.1, Viterlizi R.1, Zdravkovic I.3, Sorbello M.4
1Azienda Ospedaliera di Cosenza, Dept of Anaesthesiology & Intensive Care, 
Cosenza, Italy, 2Casa di Cura ‚Tricarico Rosano’, Belvedere Marit timo, Dept of 
Anaesthesiology & Intensive Care, Cosenza, Italy, 3Clinical Center Zvezdara, 
Dept of Anaesthesiology & Intensive Care, Belgrade, Serbia, 4AOU Policlinico 
Vit torio Emanuele, Dept of Anaesthesiology & Intensive Care, Catania, Italy

Background: VLS have been proposed as alternative to awake fiberoptic intu-
bation (aFOI) in spontaneous breathing patients with expected dif ficult ventila-
tion/intubation1. Aim of this study was to assess safety/ef ficacy of McGrath® 
awake intubation in expected dif ficult airways.
Material and methods: 112 ASA I-IV patients with predicted dif ficult airways 
(SARI ≥ 4) undergoing general anaesthesia. Exclusion criteria: mouth open-
ing <18 mm, bleeding airways lesions and procedure refusal. Af ter informed 
consent and monitoring, patients were given oxygen via nasal cannula and 
premedication (midazolam 0.03 mg*kg-1 + atropine 0.01 mg*kg-1 and remi-
fentanil 0.05 mcg*kg-1*min-1 infusion). Airway topicalization was performed 
with 10% spray lidocaine on tongue and oropharynx and 2% lidocaine via 
LMA-MADgic (Teleflex,USA) in hypopharynx. A McGrath® VLS (Aircraf t 
Medical,UK) was then inserted: facing a poor glot tic view patient was back-
upped with aFOI, otherwise a LMA-MADgic precurved as VLS blade was used 
to spray 2% lidocaine 3+2 ml on vocal cords and trachea (maximal dose 
3mg*Kg-1). 2 minutes later, intubation with McGrath was performed with 90-
110° hockeystick stylet ted tube and confirmed with EtCO2. Age, sex, weight, 
sedation level (Ramsay Sedation Scale-RSS), time to intubate (TTI, VLS inser-
tion to EtCO2 reading), intubation success/at tempts, CL grading, desaturation 
(<90%), teeth lesions or bleeding were recorded. Subjective dif ficulty scale 
(SDS) and patients comfort scale (PCS) on 1-10 visual analogue scale were 
also measured. 
Results and discussion: M:F ratio was 62:50; mean weight 77,1±17,05 Kg, 
mean age 68,8±9,99 (M) and 64,9±10,47 (F). 2 patients were backupped for 
aFOI and 110 were intubated at first at tempt, all cases CL-I. RSS was 1 in all 
patient, 20% requiring extra propofol to rescue RSS>2 during intubation. No 
cases of anaesthetic toxicity, desaturation or teeth/airway damage; TTI was 
47,09±7,93 sec (no dif ference for sex or scheduled surgical site/procedure) 
and in line with 52.0±20.2 sec TTI for aFOI in Liu et Al2. SDS was 7,66±1,16 
while PCS was 8,44±0,59.
Conclusion: in our experience awake intubation with McGrath in expected 
dif ficult airways resulted safe, ef fective, well tolerated and as fast as aFOI, 
suggesting potential role for VLS in airway algorithms3. 
References:
1. Rosenstock CVl. Anesthesiology. 2012; 116(6):1210-6
2. Liu HH. Exp Ther Med. 2015; 9(4):1259-1264
3. Frova G. Minerva Anestesiol. 2010; 76(8):637-40 
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13AP02-2
S-Guide® versus Gliderite® for videolaryngoscopic intubation 
of patients with simulated dif ficult airways 

Nkoulou C., Bathory I., Fournier N., Kern C., Schoettker P.
Centre Hospitalier Universitaire Vaudois, Dept of Anaesthesiology, Lausanne, 
Switzerland

Background and Goal of Study: Non-channeled videolaryngoscopy requires 
the use of a stylet in order to allow intubation. Studies and clinical practice 
have shown that Gliderite®, a specifically designed stylet to assist intubation 
with the Glidescope®, can cause injury. It is the only commercially available 
stylet for videolaryngoscopy. The S-Guide® is a new flexible multifunction in-
tubating guide. Its hollow lumen allows oxygenation while being malleable 
and its sof t tip is designed to prevent trauma during intubation.We aimed at 
comparing times, ease of intubation and post-operative status between the 
two devices using the D-blade® C-Mac® in a prospective randomized study in 
patients with simulated dif ficult airways.
Materials and methods: 50 patients, ASA physical status 1 to 3, scheduled 
for elective surgery with oro-tracheal intubation, were included and randomly 
assigned to the Gliderite (G) or the S-Guide (S) group. Dif ficult airways were 
simulated using a neck collar to reduce mouth opening and head movements. 
Success and number of at tempts necessary were recorded, as well as times 
(expressed as median seconds [25 th;75th]) necessary for glot tis identification, 
blocking of the cuf f, ventilation and total procedure. Ventilation was defined 
as the observation of end-expiratory CO2 curve on capnography, procedure 
time as the time from touching the C-mac to ventilation.Subjective ease of 
intubation was assessed on a scale from 1 to 5 and post-operative discomfort 
(sore throat, hoarseness, dysphagia) evaluated 24h af ter intubation.
Results and discussion: Demographics and anatomical characteristics were 
identical in both groups and one patient could not be intubated according to 
study protocol in the G group. 
Data on the first 32 patients (15 G, 17 S) showed no dif ference in times for 
glot tis identification.
Significantly shorter times for cuf f blocking (57.3 [47.2-71.5] vs. 38.2 [32.1-
44.5], p=0.001), ventilation (76.3 [65.1-84.5] vs. 52 [48-61.2], p=0.001) and 
intubation times (154.9 [121.3-194.7] vs. 101.7 [96.6-126], p=0.003) were 
measured for the S-Guide. Operators favoured usage of the S-Guide.
There was no significant dif ference in post-operative status for any of the vari-
ables assessed. 
Conclusion: Intubation times are significantly shorter using the S-guide com-
pared to the Gliderite®. There is no dif ference in post-intubation complica-
tions. 

13AP02-3
The comparison of effect of endotracheal intubation with video 
laryngoscopy versus direct laryngoscopy on hemodynamics 
response and stress response 

Buyukyildirim A.1, Koksal C.2, Turkmen U.A.3, Kesici S.3, Cakirgoz M.2, 
Yildirmak S.4

1Hınıs Sehit Yavuz Yurekseven State Hospital, Dept of Anaesthesiology & 
Intensive Care, Erzurum, Turkey, 2Okmeydani Training and Research Hospital, 
Dept of Anaesthesiology & Intensive Care, Istanbul, Turkey, 3Universit y 
of Giresun, Dept of Anaesthesiology & Intensive Care, Giresun, Turkey, 
4Universit y of Giresun, Dept of Clinical Biochemistry, Giresun, Turkey

Background of Study: In the study, the ef fects of endotracheal intubation 
performed with McGRATH video laryngoscopy and direct laryngoscopy un-
der general anesthesia on cardiovascular parameters as well as on cortisol 
response, one of the stress response ef fects of intubation were evaluated.
Materials and methods: The study was conducted with 60 patients who were 
18-65 years old and in ASA I-II risk group, who would undergo an operation 
other than cranial and cardiac surgery in elective conditions. The cases were 
randomly separated in two groups as Macintosh laryngoscopy (n=30) and 
McGRATH® series-5 video laryngoscopy (n=30). Intubation was performed 
af ter induction when Bispectral index value is 40. Systolic blood pressure 
(SBP), diastolic blood pressure (DBP), mean blood pressure (MBP), heart 
rate (HR), blood cortisol levels in terms of stress response were measured 10 
minutes before induction and at the 10th, 20th and 30th minutes af ter intuba-
tion. 
The patients were evaluated for sore throat, hoarseness, swallowing dif ficulty 
and blood swab in the intubation tube at the exit from recovery room and af ter 
24 hours. In the evaluation of sore throat Numeric Rating Scale was used (0-

1=no pain; 2-4=mild pain, 5-7= moderate pain, 8-10=severe pain).
Results: No dif ference was observed in the groups with regards to com-
plication. Blood was not determined in the intubation tube of the patients in 
McGRATH video laryngoscopy group. But blood was determined in the intu-
bation tubes of 11 patients in Macintosh laryngoscopy group and statistical 
discrepancies were determined between groups. In the evaluation of sore 
throat, it was higher only at the 24th hour af ter operation in Macintosh than 
the other group. SBP, DBP, MBP, HR values of McGRATH group were statisti-
cally lower at the 1st and 5th minutes af ter intubation. The cortisol levels of 
McGRATH group were lower at the 10th and 20th minutes af ter intubation. But 
cortisol levels at the 30th minute were similar.
Discussion and conclusion: McGRATH video laryngoscopy provides a bet-
ter field of view than Macintosh laryngoscopy. Hemodynamics response to 
intubation is decreased in McGRATH group. Sore throat, swallowing dif ficulty, 
blood swab were less in McGRATH video laryngoscopy group. Besides, cor-
tisol response was also determined lower in McGRATH video laryngoscopy 
group. As a result, we consider that McGRATH video laryngoscopy may be 
used in the airway management in the patients especially sympathetic dis-
charge is risky. 

13AP02-4
Optimization of video laryngoscopy 

Stamatakis E., Hadzilia S., Valsamidis D.
Alexandra General Hospital, Dept of Anaesthesiology & Pain Medicine, 
Athens, Greece

Background and Goal of Study: Video-laryngoscopy (VL) has enjoyed a 
rapid increase in popularity and is now considered by many as the first-line 
technique in airway management. Despite the very good visualization the in-
sertion and advancement of the endotracheal tube may be prolonged and 
occasionally fail. To optimise C-MAC PM video laryngoscope on laryngeal 
view and intubation we designed, printed and placed a membrane with “cross 
hairs” in the screen dimensions 4×5 cm. We hypothesized that targeting the 
glot tic opening in the centre of the cross hairs would improve intubation suc-
cess rate on first at tempt (similar target symbol on monitor screen is designed 
at PENTAX Airway Scope).
Materials and methods: Inexperienced residents with VL performed intuba-
tion. Time to intubation served as primary outcome, number of intubation 
at tempts, success rate and subjective evaluation of dif ficulty served as sec-
ondary outcomes. An initial direct laryngoscopy with Macintosh blade laryn-
goscope was performed, followed by VL with targeting the glot tic opening at 
the centre of the cross hairs. 
Results and discussion: Improvement in glot tic visualisation from Cormack 
and Lehane (CL) grade III/II to II/I was rated as being clinically relevant. For 
88 patients tracheal intubation was successful on 1st at tempt while 8 patients 
needed a second at tempt (glot tic opening was in the lef t upper quadrant 
or in the right lower quadrant). In all patients visualization of the glot tis was 
improved one grade on the rating by CL with C-MAC video laryngosocope 
(P<0.05). Mean (SD) times for the first at tempt laryngoscopy duration were 
43 seconds. Intubation success rate of C-MAC at first at tempt was 88.9% while 
in the literature it appears to be between 78-93%.
Conclusion: We suggest superposition of a “cross hairs membrane” on the 
screen of any video laryngoscope with which we can target the glot tic open-
ing in the center of the screen or at the top right quadrant. It seems to be a 
useful technique for improvement of first at tempt success rate in the hands 
of inexperienced residents but also in the potentially dif ficult airway manage-
ment.
Reference: 
Hossfeld B1, Frey K, Doerges V, Lampl L, Helm M. Improvement in glot tic 
visualisation by using the C-MAC PM video laryngoscope as a first-line 
device for out-of-hospital emergency tracheal intubation: An observational 
study. Eur J Anaesthesiol. 2015 Jun; 32(6):425-31 
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13AP02-5
What does classic direct laryngoscopy to temporomandibular 
joint? 

Amaral T.1, Braga A.1, Gouveia A.2, Pinho J.2, Mourão J.1

1Centro Hospitalar São João, E.P.E, Dept of Anaesthesiology, Por to, Por tugal, 
2Faculdade de Medicina Dentária da Universidade do Por to, Research and 
Development Depar tment, Por to, Por tugal

Background and Goal of Study: Classic direct laryngoscopy (CDL) is a risk 
factor for development of temporomandibular joint (TMJ) disorders. The aim 
of this study was to evaluate the influence of CDL in mandibular kinematics 
(MK).
Materials and methods: We conducted a prospective observational study 
during one month. Patients included were older than 18 years old and sched-
uled for elective surgeries under general anesthesia that require CDL for air-
way management. Those who didn’t cooperate, had TMJ disorders, earache, 
craniofacial dysmorphisms and had previous head or neck surgery were ex-
cluded. TMJ examination was performed 6-72 hours before and af ter surgery 
and the following data were registered: maximal voluntary mouth opening 
(MVO) and maximal assisted opening (MAO), excursive movements of pro-
trusion (P), right laterality (RL) and lef t laterality (LL), and presence of pain 
during movements. In postoperative examination anesthetic registration were 
consulted and the following data were collected: demographic characteristics, 
body mass index (BMI), airway management, number of the endotracheal 
tube, intubation at tempts and procedure’s duration. Descriptive analysis was 
performed and Student’s T test, Mann-Whitney test and Pearson correlation 
were used. Statistical significance was set at p<0.05.
Results and discussion: A total of 49 patients were evaluated, 12 were ex-
cluded due to incomplete data. Mean age was 54 years (min 18, max 86), 23 
patients were female and 14 male. Af ter CDL, there was a significant decrease 
in MVO values (50.59 vs. 48.95; p<0.01), MAO (51.95 vs. 51.05; p<0.01), RL 
(10.05 vs 9.86; p<0.01), LL (9.81 vs. 9.51; p<0.01) and P (5.68 vs. 4.95; p 
<0.01). No correlation was found between the reduction of MK values and 
duration of the procedure, number of endotracheal tube, gender and BMI. 
5 (13.5%) new cases of TMJ pain were identified, 4 and in MAO and 1 in P 
movements.
Conclusion(s): This study showed a significant reduction of MK values (maxi-
mal opening and excursive movements) af ter CDL. Considering the small di-
mension of our sample, it would be appropriate to reproduce this study with 
more patients and with an evaluation of MK at 7 and 14 days postoperatively. 

13AP02-6
Comparison of usability between two videolaryngoscopes: 
a manikin study 

Guidi A.1, Di Filippo A.1, Marino D.1, Bressan F.2, Corso R.M.3, Micaglio M.1

1Careggi Hospital, Dept of Anaesthesiology & Intensive Care, Florence, Italy, 
2Anesthesia Unit. Santo Stefano Hospital, Dept of Anaesthesiology & Intensive 
Care, Prato, Italy, 3Morgagni Hospital, Dept of Anaesthesiology & Intensive 
Care, Forlì, Italy

Background and Goal of Study: Videolaryngoscopy is emerging as a new 
standard in the dif ficult airway management1. The impact of the human factor/
usability in the performance of the various videolaryngoscopes is not known. 
We compare the usability of two videolaryngoscopes (VLS) by studying the 
performance of 20 residents in anaesthesia with no previous experience of 
videolaryngoscopy intubation using an easy intubation scenario in a manikin2.
Materials and methods: Writ ten informed consent was obtained from first 
year residents in Anaesthesia of Florence University, without experience 
about VLS. All participants were familiar with the direct laryngoscopy. The 
participants were asked to perform endotracheal intubation of the manikin 
(Laerdal Airway Management Trainer) using two dif ferent VLS, without having 
been previously known their technical use, with a tube size 8 mm. The VLS 
were the King Vision®

(Ambu Srl) and the AP Advance™ (Venner Medical) both unchanneled. The 
primary endpoints were intubation time, number of at tempts and overall suc-
cess rate of tracheal intubation for each participant. Failed intubation was de-
fined as trachea not intubated or time of process exceeded 120 s. Statistics: t 
Student test and Chi Square test when appropriate. 
Results and discussion: The time needed to perform intubation, was signifi-
cantly longer with King Vision® respect to APA™: 212± 121 vs 102± 80 sec 
(p = 0.027). We reported 3 failed intubation cases for King Vision® and in 1 

for the APA™. Af ter watching the video demonstration, the average time was 
lower with both devices: 121± 91 sec vs 81±96 sec, but with a dif ference 
between the two VLS not statistically significant (p = 0.309). Therefore, the 
dif ference in the intubation time recorded before and af ter videos resulted 
statistically significant for the King Vision® (p = 0.020), but not significant us-
ing the APA™ (p = 0.119).
The training provides a significant advantage only in the case of King Vision®. 
The explanation must be due to the fact that the APA™ draws in the structure 
and, consequently, in maneuverability, a traditional laryngoscope while the 
King Vision® requires a dif ferent technique of intubation3.
References: 
1. Van Zundert A, et al. Minerva Anestesiol. 2015;81:1159-1162
2. Hodd JA, et al. Anesth Analg. 2011;113:791-800
3. Kaki AM, et al. Saudi J Anaesth 2011;5:3763-81

13AP02-8
King vision laryngoscope facilitates intubation in pregnant 
women operated for elective caesarian section under general 
anesthsiology. A prospective randomised simple-blind study 

Elaskri H., Naas I., Sellami W., Lebbi A., Gharsallah H., Ferjani M.
Military Hospital of Tunisia, Dept of Anaesthesiology & Intensive Care, Tunis, 
Tunisia

Background and Goal of Study: New technical advances; specially supra-
glot tic devices, have been developed in recent years; aiming to facilitate air-
way management and therefore patients safety. They are beginning to find 
now a place in the orotracheal intubation (IOT) in exceptional circumstances. 
Pregnant women stay always a challenge.
The aim of our study was to compare the intubation with King vision® com-
pared to a reference method: direct laryngoscopy, and to evaluate its perfor-
mance in terms of facilitation and complications in programmed caesarians 
under general anesthesiology (AG)
Materials and methods: We conducted a prospective randomised single 
blind study in the obstetric unit of the military hospital of Tunis, including all 
ASA I and II pregnant women undergoing elective caesarian section under 
AG. were excluded from our study all women with predictive criteria of dif-
ficulty of intubation. Included patients were randomized and divided into two 
groups: Group “L”: including all women whose intubation was decided by 
direct laryngoscopy with a rigid blade “mackintosh” type and Group “k”: in-
cluding women whose intubation was decided by “King vision” laryngoscope. 
statistical analysis was carried out by STATVIEW®.
Results and discussion: 40 patients were recruited, 20 in each group, they 
were comparable in demographic parameters and term of pregnancy, caesar-
ian and AG indications. all intubations were successful with both techniques. 
number of trials was higher in group L (1.5 vs 1.1). fewer time was needed to 
intubate patients in group K (1.5 minutes vs 1.8minutes). although cormack 
grading was better in group L (cormack 1 in 40%, 2 in 25% and 3 in 35% of 
patients of group L vs cormack 2 in 65% and 3 in 35% of group K patients); 
traction force of the operator was normal in 100% of patients of group K vs 
50% normal and 50% high in patients of group L. laryngeal pressure was 
needed to intubate 10% of the patients of group L, while it wasn’t needed in 
any of the intubation of the group K. hemodynamic features (SAP, DAP, MAP, 
cardiac rhythm) were higher during the intubation in group L suggesting a 
higher laryngeal stimulation in this group.
Conclusion: king vision provides a better comfort in intubation with less 
needed time for the procedure and less laryngeal stimulation while intubating 
pregnant women for caesarians under AG.
Reference: 
Comparison of the king vision video laryngoscope with the macintosh 
laryngoscope.Murphy LD.J Emerg Med. 2014 Aug. 
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13AP02-9
Laryngoscopy grading - a survey of practising anaesthetists 

Townley S., Morris K., Amaradasa N.
Hampshire Hospitals NHS Trust, Dept of Anaesthesiology, Winchester, United 
Kingdom

Background and Goal of Study: Visibility of the glot tis is of ten documented 
by anaesthetists to describe intubating conditions. This documentation forms 
part of subsequent airway management assessments. The most recent DAS 
Dif ficult intubation Guidelines 2015 [1] highlight the need for comprehensive 
airway management planning to identify potential dif ficulties and reduce risk 
of complications during intubation. The Cormack-Lehane laryngoscopic view 
was first published in 1984 and has become the Gold Standard for airway 
classification in clinical practise and airway-related research across the world. 
Cormack-Lehane Grade 3 and 4 view were cited repeatedly in the NAP 4 re-
port [2] to be associated with dif ficult or failed intubation.
Materials and methods: 57 Anaesthetists across all grades of seniority in 
a large acute NHS Trust were interviewed using a standard questionnaire to 
establish their understanding of the Cormack-Lehane Classification and its 
application in modern clinical anaesthetic practise. The questionnaire probed 
the respondants ability to accurately describe the grades of glot tis view at 
laryngoscopy.
Results and discussion: 7% of responants (4/57) had no knowledge of a 
classification for direct laryngoscopic view. Of the 93% who claimed to be 
aware of such a classification tool, 15% incorrectly cited the Mallampati airway 
assessment tool as an example.Only 73% (38/53) of practising anaesthetists 
correctly identified the C-L classification tool.Af ter prompting, a total of 52 
anaesthetists stated that they knew the C-L tool. Of these over 80% could 
describe the Grade 1 view, whereas less than two-thirds could describe any 
of the other 3 Grades with any degree of accuracy. Over all less than 50% of 
those questioned could describe all 4 grades accurately.
Conclusion(s): Accurate documentation of glot tic view at direct laryngoscopy 
is important and should be a universal standard on all anaesthetic charts. The 
Cormack-Lehane classification is a simple reproducible 4 grade description in 
widespread clinical use. It contributes to the comprehensive airway assess-
ment and planning for future anaesthetic episodes in all patients. Education 
packages for all staf f should help to improve compliance.
References: 
1. British Journal of Anaesthesia, 2015, 1-22
2. British Journal of Anaesthesia. 2011, 617-631 

13AP02-10
King Vision video laryngoscope for intubation of patients with 
dif ficult airway characteristics 

Troisi F.1, Ferrante M.C.1, Santori M.1, Romaggioli A.1, Saul C.2

1Azienda Ospedaliera S Andrea Rome, Dept of Anaesthesiology & Intensive 
Care, Rome, Italy, 2Universita Sapienza, Dept of Anaesthesiology & Intensive 
Care, Rome, Italy

Background and Goal of Study: The King Vision video-laryngoscope has 
been introduced in the last decade to help overcome some of the challenges 
associated with dif ficult intubation; it appears to provide better glot tic visual-
ization than direct laryngoscopy and it translates into improved management 
of anticipated dif ficult intubation.
Materials and methods: We studied 128 patients who were assessed prior to 
general anesthesia with several clinical criteria included into el-Ganzouri risk 
index: mouth opening, thyromental distance, Mallampati classification, neck 
movement, ability to prognath, body weight and history of dif ficult tracheal in-
tubation. In patients with dif ficult airway characteristics (el-Ganzouri score ≥4) 
we used, as first device, the king Vision video laryngoscope. Af ter the surgical 
operation we completed the postoperative sheet including, time for intubation 
and intubation dif ficult scale, which is a function of seven parameters (num-
ber of supplementary at tempts, number of supplementary operators, number 
of alternative techniques used, glot tic exposure as defined by the Cormack 
grade, lif ting force applied during laryngoscopy, necessity of applied external 
laryngeal pressure, position of vocal cords), resulting in a progressive, quanti-
tative determination of intubation complexity.
Results: We identified 20 (15.62%) cases of anticipated dif ficult intubation 
(el-Ganzouri score ≥4) and 6 (4.68%) cases of unanticipated dif ficult intuba-
tion (IDS ≥ 4). Using the King Vision video laryngoscope in the 20 cases of 
anticipated dif ficult intubation we obtained 18 (90%) cases with IDS ≤ 3, 1 
case with IDS=5 and 1case with IDS= 6. Any early postoperative complica-

tions were recorded. 
Conclusion: Accurate preoperative prediction of potential dif ficulty with intu-
bation is really important to reduce the incidence of complications just taking 
additional precautions before beginning anesthesia. The video laryngoscopy 
results in a significantly bet ter view of the cords, a higher success rate, faster 
intubation and less need for optimizing maneuvers when compared to direct 
laryngoscopy.
In patients with predicted dif ficult airways the King Vision video laryngoscope 
is recommended as the primary intubating device.

13AP03-1
High bodyweight and without gel are predictors of first 
insertion failure of laryngeal mask airway 

Wang J., Shi X., Wang G.
Beijing Jishuitan Hospital, Dept of Anaesthesiology, Beijing, China

Background and Goal of Study: Laryngeal mask airway (LMA) is a very 
popular airway for its high maneuverable and tolerable. Re-insertion of LMA 
could increase the risk of laryngospasm, hypoxemia and postoperative sore 
throat. The aim of the present study is to investigate the predictor of first inser-
tion failure of laryngeal mask airway.
Materials and methods: 488 patients undergoing general anesthesia with 
LMA, age 18-75, American society of anesthesia (ASA) physical status I to III 
were involved in our study. LMA was inserted af ter induction. High peak pres-
sure of ventilation and leakage air were indicators of LMA re-insertion. 
Results and discussion: First insertion failure rate was 5.1% (n＝25). Based 
on the univariate analysis, patient with high bodyweight (75.21±14.00 vs. 
66.69±14.53, p=0.007) and insertion without gel (28.0% vs. 8.9%, p＝0.015) 
were related to first insertion failure. No relationship between gender, age, 
ASA status, experience of operator and first insertion failure rate could be 
found in our study. Multiplevariete analysis also showed high bodyweight (OR 
1.043, 1.011-1.075) and without gel 
(OR 3.986, 1.438-11.050) was independent predictors of first insertion failure. 
Conclusion(s): High bodyweight significantly increase the risk of first inser-
tion failure of LMA. Prepare for re-insertion or intubation when patient is obe-
sity. Lubricate the LMA before insertion should also be emphasized in the 
operation guideline. 

13AP03-2
Comparison of Ambu AuraGain vs LMA Supreme in patients 
undergoing gynaecologic laparoscopy 

Martinez-Camacho A., Coca M., Agustí M., Pons M., Anglada T., Lopez A.
Hospital Clínic de Barcelona, Dept of Anaesthesiology, Barcelona, Spain

Background: The use of Second generation supraglot tic devices for gynae-
cologic laparoscopy has been reported to be ef fective and safe. To provide 
optimal ventilation, the oropharyngeal seal pressure should exceed the peak 
airway pressure during pneumoperitoneum in the Trendelenburg position. 
The aim of this study was to compare the airway seal pressure of the Ambu 
AuraGain™ versus the LMA Supreme™. 
Methods: Sixty female patients were randomly allocated to be ventilated with 
either the AuraGain or the Supreme. A target-controlled system was used to 
administer total intravenous anaesthesia. All insertions were done by experi-
enced anaesthetists. Cuf f inflation pressure was maintained at 60cmH2O. The 
following parameters were evaluated: ease of insertion (time and manoeuvres 
required), airway seal pressure and peak airway pressure at four time points 
(af ter insertion, af ter pneumoperitoneum, during Trendelenburg position and 
at the end of surgery); ease of gastric tube passage; endoscopic view of the 
glot tis; presence of blood at withdrawal of the device and oropharyngeal mor-
bidity. 
Results: Adequate ventilation was achieved in all patients at first at tempt, ex-
cept in one case in the Supreme group, that required reinsertion. No dif fer-
ence was found between the AuraGain and the Supreme in overall time need-
ed (13±5 vs 11±5 s; p=0.17), or the number of patients requiring manoeu-
vres for insertion (21 vs 16; p=0.46). Mean increase in peak airway pressure 
during the Trendelenburg position was 8.6±3cmH2O in both groups (15±3 to 
25±4cmH2O; p<0,01). The AuraGain achieved higher seal pressures at this 
time point (36±5 vs 30±5cmH2O; p<0,01). Three patients in the Supreme 
group required ventilator adjustments to avoid gas leaks. Gastric tube pas-
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sage was easy in all patients. Endoscopic view of vocal cords was possible in 
all patients. The epiglot tis was inside the tube in most patients (68% and 62%). 
The incidence of blood staining 
(6% vs 10%) and oropharyngeal symptoms (13% vs 6%) was low and similar 
with the Auragain and the Supreme respectively.
Conclusion: Both devices provided ef fective ventilation for gynaecologic 
laparoscopy with low rates of complications. The Ambu AuraGain achieved 
higher seal pressures allowing wider margin for ventilation during pneumo-
peritoneum in Trendelenburg position. The Endoscopic views suggest that 
guided tracheal intubation through the AuraGain would be easy if needed. 
However, blind passage of the tracheal tube cannot be recommended. 

13AP03-3
I-Gel as a suitable alternative to endotracheal tubes in the 
laparoscopic pneumoperitoneum and Trendelenburg position 

Lai C.-J., Liu C.-M., Wu C.-Y., Fan S.-Z.
National Taiwan Universit y Hospital, Dept of Anaesthesiology, Taipei, Taiwan, 
Republic of China

Background and Goal of Study: The i-gel (Intersurgical Ltd) is a second-
generation supraglot tic airway devices. In this prospective and randomized 
study, we investigated the comprehensive respiratory measurement between 
the uses of i-gel and an endotracheal tube (ETT) in the laparoscopic pneumo-
peritoneum and Trendelenburg position.
Materials and methods: Forty paralyzed patients (age,20-80y) with American 
Society of Anaesthesiology Classification I-II Status recruited assigned to an i-
gel or ETT group , with 20 patients in each group. Af ter standard anaesthetisa-
tion, the ventilator was set ting to 8 mL/kg by using volume control ventilation. 
The respiratory parameters were collected in the supine and laparoscopic 
(insuf flation 12 mmHg) as well as Trendelenburg(25◦) position. The primary 
outcome was the leak fraction, which was compared between the i-gel and 
ETT groups.
Results and discussion: No significant dif ference was observed in the leak 
fraction between the i-gel and ETT groups in the supine and laparoscopic 
pneumoperitoneum and Trendelenburg position (fig). 

[Fig]

Within the i-gel group, less leakage was observed in the laparoscopic pneu-
moperitoneum and Trendelenburg position than in the supine position (fig). 
However, within the ETT group, no decreasing trend was observed in the leak 
fraction in the laparoscopic pneumoperitoneum and Trendelenburg position 
compared with the supine position(fig). The reasons were the unique design 
of the i-gel and more enhanced seal between the i-gel and peripharyngeal 
area in the laparoscopic pneumoperitoneum and Trendelenburg position than 
in the supine position. 
Conclusion(s): The performance of the i-gel in the laparoscopic pneumo-
peritoneum and Trendelenburg position was comparable to that of the ETT. 
Notably, using i-gel reduced gas-leakage in the laparoscopic pneumoperi-
toneum and Trendelenburg position more than it did in the supine position. 

13AP03-4
Supraglottic airway devices versus the endotracheal tube in 
Trendelenburg position during gynecological laparoscopy: a 
prospective study 

Babayants A.V., Tikhonova I.J., Protsenko D.N.
Pirogov Russian National Research Medical Universit y (RNRMU), Dept of 
Anaesthesiology, Moscow, Russian Federation

Background and Goal of Study: The supraglot tic airway devices (SADs) 
(such as LMA, i-gel) have become widely popular for dif ferent types surgical 
procedures. They provide a less invasive airway as compared to the endotra-
cheal tube. The use of SADs during elective gynecological laparoscopy is still 
not widely accepted due to the controversies about possibility of complica-
tions of regurgitation.
Materials and methods: We conducted a prospective study of 125 patients 
of ASA grade I-II. All operations are performed under general anesthesia 
(propofol + fentanyl + rocuronium). Patients were randomly assigned to 
the 3 groups, I group (n=47) having endotracheal intubation with cuf fed 
Endotracheal Tube (ETT), in the II group (LMA) (n=40), LMA-supreme was 
inserted and in the III group(n=38) (IGEL) i-gel was inserted. 
All patients underwent elective gynecological laparoscopic procedures. The 
average duration of surgery was 82 ± 32,4 minutes in all the groups. The head 
down tilt was between 20º-25º. We observed the hemodynamic changes, 
peak pulmonary pressure, airway resistance at the time of induction and at 
5, 15, 30 and 60 minutes af ter gas insuf flation and at the time of extubation. 
We compared the total amount of opioid, anesthetic and muscle relaxant be-
tween the groups. 
Controlling the depth of anesthesia was performed by using a BIS-monitor, 
depth of neuromuscular blockade was determined using TOF-monitor. We ex-
amined pH of oropharyngeal cavity by insertion a pH test strips before inser-
tion and af ter removal of the SADs and ETT. In the early postoperative period 
a comparative evaluation between the groups in the frequency of PONV and 
sore throat was performed
Results and discussion: Between the two groups showed no significant dif-
ferences in the consumption of anesthetic, an opioid and a muscle relaxant. 
We revealed the pH to be between 6,5-7,5 in all three groups at both stages, 
which indirectly indicates the absence of regurgitation of acid stomach con-
tent into the oral cavity. PONV was not observed in either group. The frequen-
cy of sore throat was 52+12.7% in the ETT and Group LMA and Igel 10.5+4.3 
and 11.4+4.7% respectively.
Conclusion(s): We conclude that the using supraglot tic oropharyngeal air-
way devices provide a suf ficient level of safety during gynecological laparo-
scopic operations in the Trendelenburg position and improve the comfort of 
the patient in the postoperative period.

13AP03-5
Comparison of laryngeal mask supreme and endotracheal 
intubation without neuromuscular blockers in laparoscopic 
gynecological surgery 

Ozbilgin S.1, Kuvaki B.1, Şimşek H.2, Saatli B.3

1Dokuz Eylül Universit y, School of Medicine, Dept of Anaesthesiology & 
Intensive Care, Izmir, Turkey, 2Dokuz Eylül Universit y, School of Medicine, 
Public Health, Izmir, Turkey, 3Dokuz Eylül Universit y, School of Medicine, 
Obstetrics and Gynecology, Izmir, Turkey

Background and Goal of Study: New generation supraglot tic airway devices 
(SGAD) are being used in a variety of laparoscopic surgeries. Our aim was to 
compare the ef fects on surgical view and ventilation parameters of laryngeal 
mask airway-supreme (LM-S) and endotracheal tube (ETT) applications,in 
cases undergoing laparoscopic gynecological surgery without using a neu-
romuscular blocker agent (NBA) in the Trendelenburg position with positive 
pressure ventilation.
Materials and methods: Af ter IRB approval and af ter writ ten informed con-
sent in this study was prospective, randomized and double blind, including 
100 patients in ASA I-II class between 18 and 65 years old. Patients were di-
vided into two groups;Group ETT (n=50) and Group LM-S (n=50). Standard 
anesthesia and ventilation protocols were administered to patients in all 
groups. Ventilation parameters were recorded in the peroperative period 2 
minutes af ter airway device insertion (T1), af ter peritoneal insuf flation and 
Trendelenburg position (T2), before desuf flation (T3) and af ter removal of 
the airway device (T4) and laryngopharyngeal morbidity was recorded in the 
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postoperative period. The surgeon, blind to the study, was asked to score 
pneumoperitoneum suf ficiency (suf ficient/insuf ficient), abdominal distension 
and surgical view (1-poor to 4-excellent).
Results and discussion: The insertion time in Group LM-S (13.86±2.88 s) 
was significantly shorter than the time in Group ETT (21.62±9.0 s).In Group 
LM-S the oropharyngeal leak pressure (OLP) was 25.60±4.93 cmH2O. The 
OLP values in Group LM-S did not show significant change when measured 
during the peroperative period. Ppeak in Group ETT at T1 was found to be 
high compared to Group LM-S. Ppeak and Pmean at T4 were found to be high 
in Group ETT. In terms of the number of Veress needle entries, suf ficiency of 
pneumoperitoneum and surgical view quality, there was no significant dif fer-
ences found between the groups. At 1 hour postoperative laryngopharyngeal 
morbidity was found to be higher in Group ETT.
Conclusion: The results of this study showed that gynecological laparosco-
pies can be performed without using NBA without limitation the surgeon’s 
hand movements while maintaining a good surgical view.This study con-
cludes that in special situations where NBA use should be avoided,like muscle 
diseases, myopathies and neurological disease, SGAD’s can be reliably used 
in anesthetic management. 

13AP03-6
Evaluation of the Baska laryngeal mask during general 
anesthesia with positive pressure ventilation 

Charco Mora P.1, Duca A.1, Reviriego Agudo L.1, Parra González M.J.1, 
Cano Jiménez P.2

1Hospital Clínico Universitario de Valencia, Dept of Anaesthesiology & 
Intensive Care, Valencia, Spain, 2Hospital Universitario Son Espases, Dept of 
Anaesthesiology & Intensive Care, Palma de Mallorca, Spain

Background: The Baska laryngeal mask (BKM) is a novel supraglot tic airway 
device. It has a valveless, self-inflating cuf f, which increases the seal with the 
inspiratory flow, and a double suction system (third generation).
Goal of study: To determine ef fectiveness of the BKM for a primary control of 
the airway during positive pressure ventilation (PPV).
Materials and methods: BMK was used in 60 consecutive patients pro-
grammed for elective surgery. Specific informed consent was requested. 
Af ter 3 minutes of 100% oxygen administration (denitrogenation), induction 
anesthesia was performed. The airway device was inserted according the 
manufacturer’s instructions. Two at tempts maximum. If failure, the patient was 
intubated. Ef fectiveness in PPV when a tidal volumen of 6 ml/kg was garan-
tized. Position was verified with flexible videoendoscope (FIVE of KarlStorz, 
Germany). Number of at tempts, time and leak pressure, hemodynamic and 
ventilatory data were measured. The presence of blood stains on the mask, 
and 24h af ter surgery complications were checked.
Results: In 98,4% of the patients the BASKA mask has proven to be ef fec-
tive in mechanical ventilation (Table 1). Insertion was achieved in a first and 
second at tempt in 53 (88%) and 6 (10%) of the patients, respectively. In 26 
patients (43,3%) adjusting manoeuvres were needed. In one single patient 
ventilation was inef fective, later diagnosed with lingual hypertrophy. In 6 
(10%) patients, airway trauma was found. In 4 (6,6%) minor complications 
were reported (sore throat), recovering in 24h without treatment.
Sealing pressure was >40 cmH2O in 6 patients. Nasogastric tube passed 
through on the first at tempt in 98,4%. The glotis was visualized in all cases. In 
36 (61%) more than 75% was observed, in the following 23 patients (38,9%) 
more than 50% of the glotis was viewed.
Friedman test was used for statistic analysis.
Conclusion: MBK mask is ef ficient in airway control in PPV. As advantages it 
has the ease of insertion (94% on first at tempt), short time (18,4±4sec) and 
superior seal pressure. Furthermore, progressive cuf f inflation limits possible 
injury risk in the airway.

Inspiratory TV 500,9±63,0ml

PEEP 3,1±0,4 cmH20

Peak pressure 19,5±4,3 cmH20

Mean pressure 8,3±2,3 cmH20

O2Sat% 99,5±0,8%

Seal pressure 30,1±3,6 cmH20

ETCO2 34,1±3,7 mmHg

[Table 1. Ventilatory data]

13AP03-7
A randomized comparison of laryngeal mask airway ClassicTM 
with the self-pressurised air-QTM intubating laryngeal airway in 
adults 

Kim S.1, Ha S.H.2, Kang Y.R.2, Kim M.-S.1, Lee J.S.2

1Yonsei Universit y College of Medicine, Severance Hospital, Dept of 
Anaesthesiology & Pain Medicine, Seoul, Korea, Republic of, 2Yonsei 
Universit y College of Medicine, Gangnam Severanve Hospital, Dept of 
Anaesthesiology & Pain Medicine, Seoul, Korea, Republic of

Background and Goal of Study: The self-pressurising air-Q® Intubating 
Laryngeal Airway (air-Q SP, Mercury Medical, Clearwater, FL,USA) is a new 
supraglot tic airway device (SAD). The intracuf f pressure of air-Q SP dynami-
cally equilibrates with the airway pressure and adjusts the patient’s pharyn-
geal and periglot tic anatomy so that we can anticipate the improved clinical 
ef ficacy. The aim of this prospective, randomized and comparative study is 
to compare the clinical performance of air-Q SP with the performance of the 
laryngeal mask airway Classic™ (LMA classic) in adult patients undergoing 
general anesthesia.
Materials and methods: Eighty four patients aged 20-75 who were under-
going general anesthesia for elective surgery were enrolled and randomly 
assigned to either air-Q SP group or the LMA classic group. Success rate, 
insertion features, sealing function, oropharyngeal leak pressure, gastric in-
suf flation, fiberoptic grade and complications were assessed and compared 
between the two groups.
Results and discussion: Insertion time of air-Q SP was regarded as signifi-
cant faster compared to LMA classic group (18.0 ± 6.4 sec vs 26.9 ± 10.2 sec, 
p <0.001). There were also statistically significant dif ferences in the fiberoptic 
grades of view between the air-Q SP group and LMA classic group at initial 
and 10minutes af ter initial assessment, respectively (p <0.001, p <0.001). 
There were no statistical dif ferences between the groups in successful inser-
tion at first at tempt, overall insertion success, oropharyngeal leak pressures 
and postoperative pharyngolaryngeal complications.
Conclusion(s): The air-Q SP had faster insertion time and superior fiberoptic 
grades of view when compared with the LMA classic. Air-Q SP may be a great 
conduit for tracheal intubation and a suitable alternative to the LMA classic in 
adult patients.
References: 
Jagannathan N, Sohn LE, Sawardekar A, Shah R, Ryan K, Jagannathan R, 
et al. A randomised comparison of the self-pressurised air-QTM intubating 
laryngeal airway with the LMA Unique in children. Anaesthesia 2012; 67: 
973-9. 
Galgon RE, Schroeder K, Jof fe AM. The self-pressurising air-Q(R) Intubating 
Laryngeal Airway for airway maintenance during anaesthesia in adults: a 
report of the first 100 uses. Anaesth Intensive Care 2012; 40: 1023-7. 

13AP03-8
The method of gender selection mask size of the intubating 
laryngeal mask airway for overweight and obese patients 

Stamov V.1, Dolbneva E.2, Gavrilov S.3

1Sechenov First Moscow Medical State Universit y, Universit y Clinical Hospital 
N 2, Dept of Anaesthesiology & Intensive Care, Moscow, Russian Federation, 
2Petrovsky National Research Centre of Surgery, Dept of Anaesthesiology 
& Intensive Care, Moscow, Russian Federation, 315th Cit y Clinical Hospital, 
Dept of Anaesthesiology, Moscow, Russian Federation

Background and Goal of Study: We tested the hypothesis that the gender 
selection of ILMA size is ef ficient for ventilation and blind TI for patients with 
overweight and obese with predictive signs of dif ficult airway or af ter TI fail-
ure.
Materials and methods: The prospective study of 156 adults undergoing of 
the general anesthesia I-IV classes ASA (100 males and 56 females) with in-
creased body mass index (BMI) 25-30 kg m-2 and obesity (BMI>30), in whom 
ILMA Fastrach™ was used electively or emergently at three clinical institutions 
from Oct 2007 to Oct 2015. Size selection was based on gender principle: ILM 
№5 for male and ILM №4 for female. Estimated parameters: ventilation by a 
facemask, success of insertion ILMA, quality of ventilation (ILMA-V) and time 
for insertion/removal of ILMA and ETT (ILMA-IT). 20/156 patients allocated 
randomly and regurgitation was assessed by pH strips before insertion and 
af ter removal of ILMA.
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Results and discussion: 110 patients had predictive (4 or more) signs of 
dif ficult TI (PDTI); in 46 patients with unpredicted dif ficult TI and ILMA was 
inserted af ter 2 at tempts intubation failure (UDTI). 93/156 (59.6%) had 5 or 
more signs of PDTI. 58/156 patients were morbidly obese with BMI>40 kg m-2; 
13/58 - BMI>45, 10/58 - BMI>55. The ventilation by a facemask and ILMA was 
successfully inserted at the first at tempt within 8.2±2.9 s af ter induction/ven-
tilation in 100%.The blind TI through ILM (ETT № 7.5 or 8) was successful in 
147/156 (94%) of cases, and in 91% at first at tempt. Total TI time was 7.5±4.8 
s with, on ILMA removal - 9.2±1.5 s. 5 blind at tempts of TI through ILM wasn’t 
possible; ILMA was removed and replaced by LMA Proseal or Supreme fol-
lowed TI with direct laryngoscopy. 46/156 patients had only 2-3 DTI predic-
tors, but TI with direct laryngoscopy was unsuccessful. In this patients TI 
through ILMA was made at the first at tempt 40/46 (87%) patients; 6 patients 
(13%) required adjusting manoeuvre for successful ILMA-TI. In 1 case was 
situation “can’t intubate-can’t oxygenate”, ILMA provided ventilation/blind TI 
at the first at tempt. Signs of regurgitation by pH (6.0) strips weren’t registered.
Conclusion(s): The ILMA is an easy-to-use airway device with a high success 
rate of insertion and requires lit tle training time for ILMA-V and ILMA-TI. The 
choice of ILMA size, based on the gender principle, has been ef ficient for 
ventilation and TI of obese patients with predictive signs of dif ficult airway or 
af ter intubation failure. 

13AP03-9
Evaluation of the LMA Protector in 26 non-paralysed patients: 
case series 

Sng B.L., Ithnin F.B., Mathur D., Lew E., Sia A.T.
KK Women’s and Children’s Hospital, Dept of Anaesthesiology, Singapore, 
Singapore

Background and Goal of Study: We studied the new LMA Protector in 26 
elective non-paralysed patients who underwent minor gynaecological proce-
dures using the size 3 airway. This new disposable silicone airway device 
provides access and functional separation of the respiratory and digestive 
tracts. The airway tube is elliptical in cross section ending at the laryngeal 
opening. The device contains 2 drainage channels (male and female port) 
proximally that continues into a common distal opening posterior to the distal 
airway cuf f bowl. The female port allows a gastric tube to be passed into the 
stomach, whilst a suction tube may be at tached to the male suction port of fer-
ing removal of gastric fluid around the upper oesophagus sphincter. 
Materials and methods: We assessed the ease of use, airway quality, device 
positioning, airway leak and complications associated with use. 
Results and discussion: Insertion was successful on first and second at-
tempts in 23 (88.5%) and 3 (11.5%) respectively. Median [IQR (range)] in-
sertion time was 19 [17-21(14-58)] seconds. Airway leak pressure was 25.5 
[23-29(21-30] cmH2O. On fibreoptic examination via the device, vocal cords 
were visible in all 26 patients. There were no alternative airway use or airway 
manipulations required during maintenance of anaesthesia. Six patients had 
minor sore throat 24 hours af ter procedures and there was no dysphagia or 
hoarseness. 
Conclusion(s): This pilot study of the LMA protector shows that the device 
is easily inserted with fast insertion time, providing a reliable and adequate 
airway seal. Further studies would be required to assess and compare LMA 
Protector to other supraglot tic airways devices.
Reference: 
Cook TM, Gatward JJ, Handel J, Hardy R, Thompson C, Srivastava R, et al. 
Evaluation of the LMA Supreme in 100 non-paralysed patients. Anaesthesia. 
2009 May;64(5):555-62.
Acknowledgements: This clinical trial received research funding and LMA 
Protector size 3 airways from Teleflex Medical Asia Private Limited. 

13AP03-10
Totaltrack: insertion time and desaturation. Is there a 
relationship? A case series 

Ontoria Muriel J., Quesada Muñoz G., Caballero Dominguez M., Sanchez 
Rapún A., Narváez Galán S., Reinaldo Lapuerta J.A.
Hospital Costa del Sol, Dept of Anaesthesiology, Marbella, Spain

Backgroud and goal of study: Dif ficult airway management is one of the 
main challenges anesthesiologist must face. Several airway devices can be 
used such as video laryngoscopes or flexible fibroscope. Totaltrack® is a new 
device with the possibility of direct vision intubation while we are ventilating 
the patient at all times, so we can minimize the risk of desaturation of the 
patient.
Materials and methods: This case series includes 43 patients undergoing 
elective surgery under general anesthesia. Standard monitorization was per-
formed. All the patients were preoxygenated with 100% oxygen for 3 minutes. 
General anesthesia was induced with: propofol 2mg/Kg, Fentanyl 2mcg/Kg, 
dexamethasone 0.1mg/Kg. Rocuronium was used as neuromuscular blocker 
at a dose of 0.6mg/Kg not util the vocal cords were seen with the videolar-
ingoscope. All 43 patients were intubated by experienced anesthesiologists 
with a Totaltrack® device. Measured variables were successful intubation, time 
of insertion, and desaturation (measured by minimum SpO2 detected in pul-
sioxymetry). 
All data were analyzed using IBM SPSS Statistics 20.0 sof tware. 
Results and discussion: All 43 patients were succesfully intubated without in-
cidences. There was no lip, dental or laryngeal trauma. Mean time for intuba-
tion was 311,2 (SD=77,46) (see figure). The relationship between minimum 
SPO2 and the time of insertion was not significant. And minimum desaturation 
observed in all patients was 95% in one of the cases. All this data may prob-
ably be due to the possibility of being ventilating during all the process of 
intubation. That possibility, increases the security of the airway management, 
because no clinically important desaturations are observed and we use the 
neuromuscular blocker when a successful intubation is posible (by the visual-
ization of the vocal cords).

[Time of intubation]

Conclusions: Secure airway management is essential. The combination of 
intubating and ventilating at the same time is one step forward towards this 
security. No desaturation was observed in none of the patients of this series, 
with a mean time of insertion and intubation of 311 seconds. 
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13AP03-11
Evaluation of the pH of secretions in the hypopharynx during 
gynaecological laparoscopy. Is the use of a laryngeal mask 
airway safe? 

Neiva Lemos J.1, Dantas de Pereira Cardoso H.E.1, 
Dantas Cardoso Neiva Lemos L.2, Carvalho L.R.3, Pinheiro Módolo N.S.1

1Faculdade de Medicina de Botucatu, UNESP - Univ Estadual Paulista, Dept 
of Anaesthesiology, Botucatu, Brazil, 2Bahia School of Medicine and Public 
Health (EBMSP), Research and Development Depar tment, Salvador, Brazil, 
3School of Biosciences - UNESP - Botucatu, Biosciences, Botucatu, Brazil

Background and Goal of Study: We evaluated the safety of using a ProSeal 
laryngeal mask airway during gynaecological laparoscopy, assessing the risk 
of regurgitation of gastric contentes by measuring the pH of secretions in the 
hypopharynx during the anaesthetic/surgical procedure.
Materials and methods: In total, 80 patients were evaluated who were under 
general anaesthesia for gynaecological laparoscopy in which airway access 
was maintained using a ProSeal laryngeal mask airway. Secretions in the hy-
popharynx were collected by aspiration using an oesophageal drainage tube 
to measure their pH at various times during the anaesthetic/surgical proce-
dure. We used pH test strips, pH 2-9 (Merck, Darmstadt, Germany), and in 
case of any doubts, a pH meter was also used. A pH of ≤ 4.0 was considered 
positive for the regurgitation of gastric contents. 
Results and discussion: None of the pH measurements of analysed secre-
tions in the hypopharynx had a pH of ≤ 4.0. The mean pH of the secretions 
varied from 6.34 for the lower means to 6.50 for the higher means when mea-
sured at dif ferent time points, which are comparable to the normal pH of sa-
liva. 
Conclusion(s): From these results, we conclude that the ProSeal laryngeal 
mask airway is a safe alternative for anaesthesia during laparoscopic surgery 
for patients without risk factors for the regurgitation of gastric contents. 
References: 
1. Brain AIJ, Verghese C, Strube PJ. The LMA ‘ProSeal’ - a laryngeal mask 
with an oesophageal vent. Br J Anaesth 2005; 49: 275-80.
2. Cook TM, Lee G, Nolan JP. The ProsealTM laryngeal mask airway: a 
review of the literature. Can J Anaesth 2005; 52: 739-60. 
3. Ambi U, Koppal R, Joshi C, Prakashappa DS, Iyer H. LMA Classic and 
LMA Proseal: a comparative study in paralyzed anaesthetized patients. J Clin 
Diagn Res 2011; 5: 940-3. 

13AP03-12
Incidence of dif ficult intubation in patients undergoing thyroid 
gland reoperation due to bleeding or haematoma 

Jukic A., Krstic S., Prvanovic G., Petrovic S., Mitrovic L., Vojinovic V.
National Cancer Research Center, Dept of Anaesthesiology & Intensive Care, 
Belgrade, Serbia

Background and Goal of Study: Emergency reoperation of thyroid gland 
due to bleeding and haematoma is a life threatening situation for patient 
which poses several problems for anaesthesiologist. One of them is the dif fi-
culty in air management due to compression of trachea by haematoma which 
may result in reduction of tracheal lumen or tracheal dislocation, presence 
of blood in airway, significant oedema of epiglot tis, pharyngeal wall and the 
vocal cords. The aim of this study was to determine the incidence of dif ficult 
intubation in patients undergoing thyroid gland reoperation due to bleeding 
or haematoma in our center.
Materials and methods: We conducted a retrospective study at the National 
cancer research center of Serbia from January 1st, 2014 to June 31st 2015. 
Data were obtained from medical records and patient histories. All patients 
who had a thyroid gland reoperation due to bleeding or haematoma during 
this period were included. Dif ficult laryngoscopy was defined according to 
Cormack and Lehane grade III and IV classification while dif ficult intubation 
according to ASA criteria. Data were analyzed using methods of descriptive 
statistics.
Results and discussion: Thyroid gland operation in our center was per-
formed in 1253 patients in the study period. Among them, 19 patients (73,4 
% women, median age 56 years) had a reoperation due to bleeding or hae-
matoma in the first 24 hours. 8 (42,1 %) patients had skin sutures removed at 
bedside with evacuation of clot, due to the presence of stridor and/or hypoxia, 
before being transferred to operating room. Dif ficult laryngoscopy Cormack 
and Lehane grade III was encountered in 4 (21,0 %) patients, grade IV in 2 

(10,5 %) patients, while dif ficult intubation occurred in 1 (5,3 %) patient. There 
were no cases of impossible intubation or the need for emergency trache-
otomy. Data that we obtained are similar to other literature reports of similar 
cases, although these reports are scarce.
Conclusion(s): The fact that securing airway in case of a post-thyroidectomy 
bleeding and haematoma may be very dif ficult even for an experienced an-
aesthesiologist should always be kept in mind. Further research of means for 
dealing with this situation would be very helpful. 

13AP04-1
Protective ventilation improves gas exchange and metabolic 
response af ter major abdominal surgery 

Ilyina Y.Y., Rodionova L.N., Ushakov A.A., Fot E.V., Kuzkov V.V., Kirov M.Y.
Nor thern State Medical Universit y, Dept of Anaesthesiology & Intensive Care, 
Arkhangelsk, Russian Federation

Background and Goal of Study: Protective perioperative ventilation with low 
tidal volumes has a potential to improve postoperative outcomes and reduce 
the risk of pulmonary complications af ter major surgery.[1] The goal of our 
study was to assess the ef fects of ventilation with low tidal volume (VT) either 
alone or in a combination with permissive hypercapnia in major abdominal 
surgery.
Materials and methods: Forty-six patients (24 males/ 22 females aged 
53±10 yrs) scheduled for major abdominal surgery with expected duration > 
2 hrs were included into a single-centre prospective study. The patients were 
randomized to three groups receiving high VT (10 mL/kg of predicted body 
weight (PBW), the HVT group, n = 15), low VT (6 mL/kg PBW, the LVT group, 
n = 16), and low VT combined with permissive hypercapnia (6 mL/kg PBW, 
PaCO2 45-55 mm Hg, the LVT+HC group, n = 15). All operations were per-
formed using combined inhalational and epidural anaesthesia. Hemodynamic 
parameters and gas exchange were registered during surgery and up to 72 
hrs of the postoperative period. We also analysed the postoperative complica-
tions during hospital stay. Data are presented as median (25th-75th percentiles) 
and analyzed using Mann-Whitney’s and Fisher’s exact tests.
Results and discussion: The values of VT were 619 (570-716), 370 (321-
403), and 340 (312-430) mL for HTV, LTV and LTV+HC groups, respectively 
(p <0.001 compared to the HTV group). We did not find any significant de-
mographic, cognitive, and organ-specific dif ferences between the groups at 
the baseline. Compared to the HVT group, PaO2/FiO2 ratio at 24 hrs postop-
eratively increased in the LVT group: 392 (349-437) vs. 321 (289-358) mm Hg 
(p <.05), while lactate concentration by the end of the surgery reduced in the 
LVT+HC group: 1.3 (1.0-2.0) vs. 0.6 (0.5-1.0) mmol/L (p <.05). Patients in the 
HTV group tended to develop atelectases more frequently (n = 4), compared 
with the LTV (n = 1) and LTV+HC (n = 1) groups (p = .17). 
Conclusion(s): Preventive reduction of tidal volume in major abdominal sur-
gery results in improved postoperative oxygenation while combination of low 
tidal volume and permissive hypercapnia might improve tissue perfusion.
Reference: 
Futier E et al. N Engl J Med 2013; 369: 428-37.
Acknowledgements: We appreciate the assistance of Sokolova M. M., Papko 
A.A., and Feoktistova M. A. 

13AP04-2
Automated versus physician-directed weaning from 
mechanical ventilation af ter off-pump coronary artery bypass 
graf ting 

Fot E., Izotova N., Judina A., Smetkin A., Kuzkov V., Kirov M.
Nor thern State Medical Universit y, Dept of Anaesthesiology & Intensive Care, 
Arhangelsk, Russian Federation

Background and Goal of Study: The aim of our study was to assess the 
ef ficacy and safety of automated weaning from mechanical ventilation af ter 
of f-pump coronary artery bypass graf ting (OPCAB).
Materials and methods: Forty adult patients aged 62 (56 - 68) yrs. af ter 
elective OPCAB were enrolled into a prospective randomized study. The in-
formed consent was obtained from each patient in the preoperative period. 
For respiratory support in ICU we used a G-5 ventilator (Hamilton Medical, 
Switzerland). Patients were randomized into two groups: automated wean-
ing (n=20), using Adaptive Support Ventilation (ASV)-Intellivent mode with 
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quick wean option; and physician-directed weaning (n=20), using conven-
tional Synchronized Intermit tent Mandatory Ventilation (SIMV) + Pressure 
Support (PS) mode. The inspiratory pressure, respiratory rate and inspired 
oxygen fraction (FiO2) were adjusted to maintain tidal volume 6-8 mL/kg of 
predicted body weight, EtCO2 35-40 mm Hg, and SpO2≥94%, respectively. In 
the SIMV+PS group, every 30 minutes we decreased inspiratory pressure 
by 2-4 cm H2O and mandatory respiratory rate by 2-4 bpm. In both groups, 
patients were extubated immediately af ter successful spontaneous breathing 
trial (SBT). Data are presented as median (25th-75th percentiles) and analyzed 
using Mann-Whitney U-test or χ2-test where appropriate. 
Results and discussion: Main demographic and preoperative characteris-
tics of the patients, as well as hemodynamics and gas exchange during the 
study, did not dif fer between two groups. The average time until tracheal 
extubation in the automated weaning group was 191 (151 - 231) min vs. 196 
(115-308) min in the physician-directed weaning group (p=0.9). Realization of 
the automated weaning protocol required change in respiratory set tings only 
in one patient vs. 6 adjustments per patient in the physician-directed weaning 
group. The episodes of deviations from the safe ventilation zone were regis-
tered in 12 patients receiving ASV-Intellivent and in 18 patients with SIMV + 
PS (p=0.035). The FiO2 during SBT was significantly lower in the automated 
weaning group: 30 (30-35) % vs. 40 (40-45) % in the physician-directed wean-
ing group (p = 0,001). All patients were successfully weaned from ventilator 
and survived Day 28 of the study. 
Conclusion(s): Automated weaning from mechanical ventilation af ter OPCAB 
is safe, reduces the load on medical staf f and does not prolong the duration 
of ventilation.

13AP04-3
Survey of intraoperative mechanical ventilation strategies in 
Brazil 

Goncalves A.S., Zampaulo B., Ferez D., Munechika M., Degani-Costa L.H., 
Falcão L.F.d.R.
Federal Universit y of Sao Paulo, Dept of Anaesthesiology, Sao Paulo, Brazil

Background and Goal of Study: It has been shown that protective mechani-
cal ventilation strategies can reduce postoperative pulmonary complications 
(PPC) in healthy patients undergoing general anaesthesia. The aim of this 
study was to identify the mechanical ventilation (MV) strategies used by 
Brazilian anaesthesiologists and analyse compliance with current medical 
guidelines. 
Material and methods: A broad online survey regarding intraoperative MV 
strategies reached 5677 Brazilian anaesthetists in all 26 states and Federal 
District. Responding to the questionnaire was optional and no financial en-
couragement was of fered in return. 
Results and discussion: Only 296 anaesthetists (5.2%) answered the ques-
tionnaire. Responders were predominantly male (63%) and had at least 5 
years of clinical experience (63%), but fellows accounted for 22% of our study 
sample. Most responders were based in the Southeast region (74%). Volume-
controlled ventilation was the preferred mode for 70.2% of responders, with 
45.3% of them using pressure-controlled ventilation when caring for obese pa-
tients. The median tidal volume (VT) applied to ASA 1 patients and those at low 
risk of PPC was 11.6 (10.4-13.8) mL/kg of predicted body weight, but VT was 
reduced to 9.5 (8.4-10.5) mL/kg when caring for patients at high risk of PPC 
(p=0.0001). With regard to PEEP levels, 68.4% of the responders regularly 
used PEEP of 5 cmH2O when ventilating healthy patients, while only 2.7% ap-
plied zero PEEP strategy. Moreover, 60.3% of responders tended to increase 
PEEP levels (6-10 cmH2O) when ventilating obese patients. In addition, 40.7% 
of the anaesthetists tried to limit plateau pressure to 30 cmH2O for general 
surgeries and 35.5% used 35 cmH2O for laparoscopic procedures. When it 
comes to FiO2, 77.9% chose 40-50% regardless of SpO2. Finally, 68.9% of 
responders af firmed that they were aware of the concept of protective me-
chanical ventilation in patients without lung disease. 
Conclusions: This was the first Brazilian survey of intraoperative MV strate-
gies. Although compliance with low VT strategies increased when treating pa-
tients at high risk of PPC, a noticeable 34.3% of responders did not use these 
strategies routinely in patients without lung disease, which highlights the need 
for continuing medical education. Our results could have been biased by the 
low response rate; nevertheless, this study sheds some light on the compli-
ance with current practice guidelines among Brazilian anaesthesiologists. 

13AP04-4
Effect of whole lung lavage on the elimination of CO2 and dead 
space in patients with pulmonary alveolar proteinosis 

Katayama N., Shono A., Fujihara T., Kakuta N., Saito Y.
Shimane Universit y Facult y of Medicine, Dept of Anaesthesiology, Izumo Cit y, 
Japan

Background and Goal of Study: Pulmonary alveolar proteinosis (PAP) is a 
rare disease characterized by the progressive accumulation of alveolar sur-
factant and hypoxemia. Whole lung lavage (WLL) is considered to be a stan-
dard therapy to improve oxygenation and quality of life in patient with PAP1). 
Although large amount of warmed saline is used in WLL for the drainage of 
accumulated surfactant in alveoli, there are no established response criteria 
to evaluate its therapeutic ef fect. 
The aim of this preliminary study is to investigate the ef fect of single WLL 
on the ef ficient alveolar ventilation by measuring the elimination of CO2 and 
shunt related dead space using 2 patients with PAP.
Materials and methods: In 4 trials of WLL in 2 patients, we measured CO2 
elimination per breath (VTCO2br) by the indirect calorimetry (the breath by 
breath technique) and dead space calculated by Enghof f’s modification of 
Bohr’s dead space formula (shunt related dead space)2). Both parameters 
were measured before the initiation of WLL (T1) and immediately and 12 hours 
af ter WLL (T2 and T3). Extravascular lung water index (EVLWI) was measured 
by PiCCO. Patients were ventilated with volume control mode with a fixed tidal 
volume of 6-8 ml/kg constantly during and af ter WLL.
Results and discussion: The volume of saline used for WLL was 10600 ml 
(lef t) and 6000 ml (right) in case 1, and 3460 ml (lef t) and 11150 ml (right) in 
case 2. VTCO2br at T2 and T3 increased by 3.7 % and 5.3 % compared to 
that at T1, respectively. Shunt related dead space decreased by 20.8 % at T3 
(mean±SD:0.32±5.4) compared to that at T1 (mean±SD:0.40±4.5). Mean 
EVLWI increased from 11.2 ml/kg before WLL to 14.1 ml/kg 12 hours af ter 
WLL. Increase in VTCO2br and decrease in shunt related dead space af ter 
WLL indicated that WLL increased ef ficient ventilation area related to gas ex-
change. However, lavage fluid might be partially absorbed into pulmonary 
interstitium, resulting in increase in extravascular lung water.
Conclusion(s): WLL improved ef ficient alveolar ventilation by decreasing the 
shunt area in 2 patients with PAP.
References: 
1. R. Borie, et al. Pulmonary alveolar proteinosis. Eur Respir Rev 2011;20:98-
107
2. Suarez-Sipmann F, et al. Volumetric capnography: the time has come. Curr 
Opin Crit care 2014;20:333-339 

13AP04-5
Lung derecruitment during general anaesthesia with constant 
positive end-expiratory pressure 

Ribeiro R.A., Gonçalves A.S., Macruz T.D.A., Torsani V., Degani-Costa L.H., 
Falcão L.F.R.
Federal Universit y of São Paulo, Dept of Anaesthesiology, São Paulo, Brazil

Background and Goal of Study: Previous studies have failed to demonstrate 
a significant reduction in postoperative pulmonary complications with the use 
of positive end-expiratory pressure (PEEP) during general anaesthesia. The 
aim of this pilot study was to evaluate the behaviour of pulmonary aeration 
during general anaesthesia and mechanical ventilation (MV) with continuous 
use of PEEP. 
Materials and methods: A thir ty-nine year-old ASA P2 female undergoing fa-
cial plastic surgery was kept on volume-controlled ventilation for 9 hours. The 
ventilator was set to VT = 8 mL/kg of predicted body weight, PEEP=5 cmH2O, 
and FiO2=50%. While VT and PEEP were kept constant throughout the pro-
cedure, respiratory rate was adjusted in order to keep end-tidal CO2 between 
35 and 45 mmHg. Recruitment maneuvers were not performed. Regional lung 
aeration (dependent vs. non-dependent regions), inferred by the end-expira-
tory lung volume (EELV) was evaluated with electrical impedance tomography 
before and immediately af ter intubation, and every hour until extubation. 
Results and discussion: There was a marked decrease in EELV two minutes 
af ter induction of general anaesthesia, which was followed by a gradual and 
sustained reduction of EELV. At one hour, EELV had been reduced by 1194 
mL, but from this time-point on the speed of EELV decline was significantly 
at tenuated. By the end of the procedure, EELV was 1980 mL lower than at 
baseline, which was driven primarily by a loss of aeration in dependent re-
gions (1626 mL or 82% of total decrease in EELV). Moreover, the distribution 
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of ventilation was significantly altered af ter anaesthesia induction as there 
was a clear shif t of ventilation from dependent to non-dependent regions 
(56%/44% to 36%/64%). 
Conclusion(s): This hypothesis-generating case study showed that me-
chanical ventilation without recruitment maneuver during general anaesthesia 
causes abrupt loss of lung aeration and ventilation redistribution from depen-
dent to non-dependent regions. In addition, PEEP of 5 cmH2O was unable to 
prevent the loss of lung volume, which was more pronounced in dependent 
regions. 

13AP04-6
Temporal changes in ventilator settings in patients with 
uninjured lungs - a systematic review 

Schaefer M.S.1, Neto A.S.2, Kienbaum P.1, Schultz M.3, Treschan T.1

1Universit y Clinic Düsseldor f, Dept of Anaesthesiology, Düsseldor f, Germany, 
2Hospital Isreaelita Alber t Einstein, Dept. of Critical Care Medicine, Sao Paulo, 
Brazil, 3Academic Medical Center, Universit y of Amsterdam, Dept of Intensive 
Care, Amsterdam, Netherlands

Background: Increasing evidence shows beneficial ef fects of tidal volume 
(VT) reduction during mechanical ventilation in patients with uninjured lungs 
under care in the intensive care unit (ICU), as well as the operation room (OR) 
(1). However, it takes years for implementation of evidence into clinical routine 
(2). Therefore, we performed a systematic review of published literature to 
determine temporal change in ventilator set tings. 
Methods: We searched MEDLINE, CENTRAL and Web of Science for pub-
lications involving mechanical ventilation of adult patients in the ICU or OR. 
Studies involving more than 25% of patients suf fering from ARDS at study 
onset were excluded. Our primary end point was temporal change of VT size. 
Secondary end points included temporal change of VT variance as well as 
maximum (Pmax) and mean (Pmean) airway pressure, positive end-expiratory 
pressure (PEEP), inspiratory O2 fraction (FiO2), development of ARDS in the 
ICU and postoperative pulmonary complications. Spearman’s rank correlation 
and linear regression analysis were applied. 
Results: We included 40 ICU and 15 OR studies with a total of 67,941 patients 
from 56 countries. In ICU studies, VT size decreased over 25 years by 0.2ml/
kg per year (p<0.001) to a median 8.3 [IQR 6.3;8.7] ml/kg, while variance 
increased significantly (figure 1). Correspondingly, Pmax decreased by 0.74 
cmH2O per year (p=0.001). No temporal changes were detected in Pmean, 
PEEP, FiO2 or development of ARDS. In OR studies, VT size had a trend to 
decrease by 0.14 ml/kg per year (p=0.085, figure 2). There were no temporal 
changes in Pmax, Pmean, PEEP, FiO2 and incidence of postoperative pulmonary 
complications. 
Conclusion: In patients with uninjured lungs, VT size has decreased over the 
last 25 years. This change was more pronounced in ICU than in OR patients. 
1. JAMA 2012;308:1651-9. 
2. J R Soc Med 2011;104:510-20 

[Figure 1. Temporal changes in tidal volume in the intensive care unit. Each 
dot represents one study (arm). Upper line: linear regression of temporal 
changes in tidal volume size with 95% confidence interval. Lower line: linear 
regression of temporal changes in tidal volume variance with corresponding 
95% confidence interval]

[Figure 2. Temporal changes in tidal volume in the operation room. Each 
dot represents one study (arm). Upper line: linear regression of temporal 
changes in tidal volume size with 95% confidence interval. Lower line: linear 
regression of temporal changes in tidal volume variance with corresponding 
95% confidence interval]

13AP04-7
Monitoring atelectasis and tidal recruitment using lung 
ultrasound in an anesthetized child. A case report 

Acosta C.M.1, Tusman G.1, Costantini M.1, Carpinella M.1, Alvarez J.1, 
Echevarria C.2

1Hospital Privado de Comunidad, Dept of Anaesthesiology, Mar del Plata, 
Argentina, 2Hospital Privado de Comunidad, Dept of Radiology, Mar del Plata, 
Argentina

Background: Lung ultrasound (LUS) is an accurate, safe and non-invasive 
method for diagnosing atelectasis and tidal recruitment (TR), conduct lung 
recruitment maneuvers and individualize positive end-expiratory pressure 
(PEEP).
Case report: A 4-year-old ASA I anesthetized child scheduled for laparo-
scopic surgery, protective ventilation was applied using volume controlled 
ventilation (tidal volumen: 6 ml/kg, respiratory rate 25, I:E ratio 1:1.5, PEEP 
5 cmH2O and FIO2 0.5. Immediately af ter anesthesia induction the patient 
showed plateau pressure of 24 cmH2O and SpO2 95%. LUS was performed 
with a linear HF probe (6-12 MHz) showing atelectasis and TR in dependent, 
para-diaphragmatic lung areas. Most of atelectatic area observed at end expi-
ration disappeared at the end of the next inspiration (i.e it was tidally recruit-
ed). Lung recruitment maneuver - a brief and controlled step-wise increment 
in airways pressure to re-expands atelectasis - was performed. LUS images 
showed resolution of atelectasis during such maneuver. Later on, a protective 
ventilation pattern was reassumed but with PEEP 9 cmH2O to maintain the 
lungs free of atelectasis. This ventilatory pat tern resulted in a plateau pres-
sure 18 cmH2O, SpO2 100% (FIO2 0.3) without the presence of atelectasis nor 
TR in LUS images.
Discussion: Point-of-care LUS is a noninvasive method helpful to assess lung 
aeration.1 This tool was accurate for diagnosing anesthesia-induced atelec-
tasis in children.2 Likewise the high time-resolution of LUS images is a key 
feature to detect TR within atelectasis, one of the proposed mechanisms of 
ventilator-induced lung injury (VILI). This case illustrates how the atelectatic 
area appeared as a LUS consolidation pattern that cyclically changes dur-
ing breathing; confirming the presence of this mechanism of VILI in healthy 
lung ventilated with a lung protective set ting. Moreover, the elimination of the 
consolidated lung area by means of a recruitment maneuver confirmed the 
elimination of the mechanism of TR. LUS can therefore become a valuable 
monitoring tool to prevent VILI at the bedside. 
References: 
1. Bouhemad B, et al. Anesthesiology 2015;122:437-47
2. Acosta C, et al. Anesthesiology 2014;120: 1370-9
Learning points: LUS could identify children with atelectasis and RT. Their 
resolution by lung recruitment together with an optimal set ting of PEEP can be 
easily guided with LUS, helping anesthesiologists optimize ventilator strategy 
in operating rooms. 
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13AP04-8
Does pulmonary compliance optimization through PEEP 
manipulations reduces the incidence of postoperative 
hypoxaemia in bariatric surgery? 

Van Hecke D., Bidgoli S.J., Van der Linden P.
Centre Hospitalier Universitaire Brugmann, Dept of Anaesthesiology, 
Bruxelles, Belgium

Background and Goal of Study: In obese surgical patients (OP), the best 
intraoperative ventilation strategy remains to be defined1. Dynamic pulmonary 
compliance (Cdyn) and dead space fraction are indicators for ef ficient ventila-
tion at an optimal PEEP2. The aim of this prospective randomised controlled 
double blind study was to determine if intraoperative Cdyn optimization through 
PEEP manipulations af fects the incidence of postoperative hypoxaemia (PH) 
in OP undergoing laparoscopic bariatric surgery. 
Materials and methods: One hundred OP scheduled for gastric bypass or 
sleeve gastrectomy were randomized according to the level of PEEP main-
tained during the surgery. In the control group, a PEEP of 10 cmH20 was ap-
plied. In the study group, the PEEP level was adapted to achieve the best Cdyn 
determined by the ventilator (Aisys CS2, GE Healthcare, USA). OP were venti-
lated with a tidal volume of 8ml/kg ideal body weight and an inspired oxygen 
fraction of 0.5. Recruitment manoeuvres were allowed when pulse oximetry 
saturation (SpO2) was below 95%. OP received supplemental nasal oxygen 
(3L/min) during the first postoperative day (D1) and were monitored up to 
D2 with a portable pulse oximeter (OxyTrue®, Blue Point Medical, Germany). 
Primary objective was the incidence of PH (SpO2 <90%) during D1 and D2. 
Data between groups were compared using Mann-Whitney-U or Chi-square 
tests and presented as median [interquartiles] or percentage. A p<0.05 was 
considered significant. NCT02579798. 
Results and discussion: 

 
Control group 

(n=50)
Study group 

(n=50)
p

Age (years) 40 [27-47] 42 [31-48] 0.366

BMI (kg/m2) 42 [39-45] 42 [40-45] 0.588

Time Procedure (min) 88 [65-135] 115 [79-160] 0.136

Mean SpO2 D1 (%) 98 [97-99] 97 [95-98] 0.012

Mean SpO2 D2 (%) 96 [94-97] 96 [93-97] 0.230

Hypoxaemia time D1 (%) 0.6 [0.2-2.0] 0.7 [0.2-3.0] 0.462

Hypoxaemia time D2 (%) 2.5 [0.6-5.5] 2.6 [0.8-10.0] 0.535

Total hypoxaemia time (%) 1.3 [0.5-3.7] 2.1 [0.8-8.5] 0.264

[Demographic variables and primary outcome]

Cdyn was significantly higher in the study group than in the control group 
although PEEP was not significantly dif ferent between groups. PaO2/FiO2 ratio 
was not dif ferent between groups throughout the surgery. No OP developed 
pulmonary complication up to 30 day postoperatively.
Conclusion: In the conditions of our study, Cdyn optimization through PEEP 
manipulations did not reduce the incidence of PH.
References: 
1. Aldenkort t M. and al. Br J Anaesth 2012.
2. Maisch S. and al. Anesth Analg 2008. 

13AP04-9
The optimal positive end-expiratory pressure according to 
mechanics of respiratory system, chest wall and lung during 
laparoscopic surgery 

Yamashita T., Fujino Y., Junko Y., Uchiyama A.
Osaka Medical Center and Research Institute for Maternal and Child Health, 
Dept of Anaesthesiology & Intensive Care, Osaka, Japan

Background and Goal of Study: Pneumoperitoneum and Trendelenburg 
position during laparoscopic surgery are considered to promote alveolar col-
lapse and hypoxia due to increase of chest wall elastance. In our study, we 
compared several method to determine the optimal positive end-expiratory 
pressure (PEEP) level to prevent alveolar collapse during laparoscopic sur-
gery. 
Materials and methods: In 10 patients without lung disease undergoing 
robot-assisted laparoscopic prostatectomy (RALP), we raised PEEP level 
step by step (0, 2, 4, 6, 8, and 10 cmH2O) af ter lung recruitment maneuver, 
at the condition of pneumoperitoneum and Trendelenburg position. Airway 
pressure, tidal volume and esophageal pressure (measured by esophageal 
catheter) were recorded, and we calculated respiratory system compliance, 
chest wall compliance, lung compliance and end-expiratory transpulmonary 
pressure (PLexp) at each level of PEEP. We also measured pressure-volume 
(P-V) curve to measure those mechanics in detail and to measure inflated 
lung volume at maximum airway pressure (40 cmH2O) which might reflect the 
amount of collapsed lung volume. Data was analyzed by one-way ANOVA with 
repeated measures and Tukey test as post-hoc analysis.
Results and discussion: Respiratory system, chest wall, and lung compliance 
during ventilation almost didn’t change as PEEP level increased. Respiratory 
system and lung compliance calculated from P-V curve were higher at 0 cm-
H2O than those of other PEEP level, especially 10 cmH2O (p<0.05). Total in-
flated lung volume during P-V curve measurement decreased in accordance 
with increase of PEEP level (p<0.001). These findings may indicate that even 
2 or 4 cmH2O of PEEP would be ef fective to prevent alveolar collapse. PLexp 
increased when PEEP increased, but didn’t reach 0 cmH2O in most patients 
even when PEEP was 10 cmH2O. Although there was no patients with seri-
ous hypotension during measurement, mean blood pressure decreased as 
PEEP increased. Therefore, the enough level of PEEP to prevent alveolar col-
lapse completely during laparoscopic surgery might be much higher than 10 
cmH2O, and it can be dangerous for hemodynamic status. 
Conclusion: Esophageal pressure measurement might be a good reference 
to determine the PEEP level during laparoscopic surgery, but the best way to 
know the optimal PEEP level is still unknown. It is possible that a small amount 
of PEEP is ef fective to improve respiratory system mechanics safely. 

13AP04-11
Jet-ventilation during airway plugging of right upper and 
middle lobe bronchi 

Leterius E., Nellgard P.
Gothenburg Universit y/Sahlgrenska Universit y Hospital, Dept of 
Anaesthesiology & Intensive Care, Gothenburg, Sweden

Background: Broncho-pleural fistulation is a dreaded complication of lung 
surgery. There are many ways to treat this including several surgical tech-
niques.
Case report: 49 yo female, history of APC deficiency. Pseudomyxoma peri-
tonei since 2005, a very rare disease (1-3 cases / million yearly) which usu-
ally af fects the abdomen with mucus producing tumors. It usually arises in 
the appendix but may also be of ovarian origin. The patient had undergone 
multiple abdominal procedures. Extremely rarely, as in this case, the disease 
progresses to the thorax and she underwent partial pleurectomy, partial peri-
cardectomy and subtotal upper right lobectomy. A broncho-pleural fistula de-
veloped, with subsequent recurring pneumothorax, and at tempts at surgical 
closure were unsuccessful. 
We report a case of plugging the remaining right upper lobe bronchi and 
a branch of the middle lobe with three Endobronchial Watanabe Spigots 
(EWS®, Novatech). A 5mm flexible bronchoscope carried the EWS through 
a 9.4 mm inner diameter rigid bronchoscope connected to a Twin-Stream 
Superimposed High Frequency Jet ventilator (SHFJ®, Carl Reiner GmbH) with 
normal frequency 12 bpm and high frequency jet ventilation 1200 bpm re-
spectively. Carbon dioxide was measured transcutaneously (Philips IntelliVue 
TcG10). Upper positive inspiratory pressure (PIP) was 35 mBar. We elected to 
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interrupt ventilation for short periods during the final placement of the individ-
ual EWS and were sometimes forced to do so when the rigid bronchoscope 
was placed too far distally towards the right main bronchus. The procedure 
was seemingly successful, as no air could be aspired through the pleural 
drainage postoperatively.
Discussion: There were no oxygen saturation problems. SHFJ ventilation ap-
pears to be a safe way of ventilation in tricky cases with partial obstruction of 
the airways, even when the obstruction is increased due to plugging of lung 
lobe bronchi. Close communication and team work with the ENT surgeon and 
the pulmonologist are essential.
Reference: 
Pestieau et al, Pleural ex tension of mucinous tumor in patients with 
pseudomyxoma peritonei syndrome, Ann Surg Oncol. 2000 Apr;7(3):199-203
Learning points: Jet ventilation can be used during plugging of the lung bron-
chial lobes in persistant bronchopleural fistulations. 

13AP04-12
Electromyographic activity of the diaphragm during 
neostigmine, sugammadex, or neostigmine-sugammadex 
enhanced recovery af ter rocuronium 

Wildemeersch D.1, Cammu G.2, Schepens T.1, De Decker K.2

1Antwerp Universit y Hospital, Dept of Anaesthesiology, Edegem, Belgium, 
2Onze-Lieve-Vrouw Ziekenhuis, Dept of Anaesthesiology & Intensive Care, 
Aalst, Belgium

Background and Goal: Electromyographic activity of the diaphragm (EMGdi) 
during weaning from the ventilator is increased af ter sugammadex compared 
with neostigmine1. This may be caused by 1. a sugammadex ef fect at the 
neuromuscular junction or 2. a reduction in phrenic nerve activity by neostig-
mine. This study determines whether the ef fect of sugammadex or neostig-
mine dominates on the EMGdi af ter a combination of neostigmine followed 
by sugammadex. 
Materials and methods: This was a double-blind randomized trial in 18 
healthy volunteers (3 groups of 6 individuals) (EC approval 2015/029). 
Individuals were anaesthetised with propofol and remifentanil and a transo-
esophageal NAVA EMG catheter (Maquet) was inserted. At T2 of the train-of-
four (TOF) the first group received neostigmine 50µg/kg; the second group 
sugammadex 2mg/kg; the third group neostigmine 50µg/kg followed 3min lat-
er by sugammadex 2mg/kg. Upon TOF≥0.9 the minute volume was reduced 
and ventilation was switched to CPAP. EMGdi, airway pressure and flow were 
continuously measured during weaning until tracheal extubation. The maxi-
mal EMGdi value from start to end of inspiratory flow was selected as peak 
EMGdi. Comparison between groups was performed using Kruskal-Wallis 
ANOVA, followed by Dunn’s Multiple Comparisons test.
Results and discussion: 

 Neostigmine Sugammadex
Neostigmine-
Sugammadex

P value

Overall peak 
EMGdi (µv)

0.76 (1.20-1.80) 1.00 (1.23-1.82) 0.70 (0.91-1.21) P<0.0001(a)

Peak EMGdi 
>0.5µv (µv)*

0.78 (1.29-1.96) 1.04 (1.27-1.90) 0.74 (0.96-1.28) P<0.0001(b)

[Table1]

Table 1. Data are expressed as median (95% CI).
(a) Neo vs sug P<0.01, neo vs neo-sug ns, sug vs neo-sug P<0.001 - 
(b) Neo vs sug P<0.05, neo vs neo-sug ns, sug vs neo-sug P<0.001. 
*Breaths excluded with associated EMGdi not exceeding 0.5µV.
EMGdi was increased af ter sugammadex compared with neostigmine or neo-
stigmine followed by sugammadex. This reflects diaphragm-driven inspiration 
af ter sugammadex. 
Prior treatment with neostigmine seems to undo this. Although sugammadex 
may free more diaphragmatic acetylcholine receptors than neostigmine, this 
study shows that neostigmine may reduce EMGdi activity that cannot be un-
done by sugammadex. 
Conclusion: EMGdi was increased af ter sugammadex alone compared with 
neostigmine or neostigmine-sugammadex. This may be thanks to a sugam-
madex ef fect on neuromuscular transmission at the muscle level, but can also 
be explained by neostigmine-induced decrease in total phrenic nerve activity.
Reference: 
1. EJA 2015;32:49-57 

13AP05-1
Predicting (and managing) the morbid obesity-dif ficult airway 
(MODA) 

Eipe N., Budiansky A.
Ottawa, Dept of Anaesthesiology, Ot tawa, Canada

Background and Goal of Study: Fiberoptic intubation (FOI) is now per-
formed very infrequently in morbidly obese (MO) patients undergoing elective 
weight loss surgery (WLS). Prior to the introduction of videolaryngoscopy, 
the need for FOI had been estimated at 5-10% [1]. Since then others have 
estimated the need for FOI in MO to be in the 1-5% [2]. 
The objective of this study was to review literature for predictors of DA in 
MO, report its described management and comment on the pharmacologyof 
MODA.
Materials and methods: Using specific keywords for predictors, manage-
ment and pharmacology of Dif ficult Airway (DA) management in Morbid 
Obesity (MO), we performed a search of peer reviewed literature search. 
Using expert opinion and the Delphi technique, we sought to develop con-
sensus for an DA prediction rule specific to MO. We then revised and redevel-
oped an existing DA algorithm for anticipated dif ficulty and customized it with 
modalities specific to MO. 
Results and discussion: We summarize the findings of our literature search 
for predictors of Dif ficult Airways in MO in Table 1. Based on our literature 
search and expert opinion, we present a DA algorithm for MO in Figure 1. The 
pharmacology of MODA, requires the appropriate use of short acting drugs, 
titrated to the desired ef fect for the MODA.
In the general population, MO was/ is frequently identified as a predictor of 
anticipated DA [1]. Now extensive experience in WLS suggests that in MO 
other predictors are required to identify patients requiring advanced airway 
management strategies [3]. Conventional DA algorithms suggest that supra-
glot tic devices and surgical airways are both ef fective ‘rescue’ techniques in 
certain situations where an unanticipated DA is encountered [4]. Experience 
in MO suggests that alternative management strategies are required in MODA 
[5]. Also important is the choice, dose and technique of drugs administered 
during DA management [6]. 
The avoidance of succinylcholine and judicious use of propofol, remifentanil 
and/ or dexmedetomidine can improve the safety, success and outcomes in 
MODA. 
Conclusion(s): We propose a simple algorithm that incorporates the predic-
tors and management of the MODA. While further research and expert opin-
ion are required to standardize the MODA, this preliminary work may be an 
important first step in this direction. 
References: 
1. Hagberg CA 2009. 
2. Caldiroli D 2011. 
3. Shef f SR 2013. 
4. Frerk C 2015. 
5. Eipe N 2014. 
6. Cattano D 2012. 

13AP05-2
Can we predict dif ficult airway? 

Pinho S., Soares M., Carvalho M., Mexedo C., Machado H.
Centro Hospitalar do Por to, Dept of Anaesthesiology & Intensive Care, Por to, 
Por tugal

Background and Goal of Study: Detailed airway examination prior to sur-
gery is essential for planning airway management, primordial when dealing 
with dif ficult airway (DA). Anesthetists’ prediction of DA is not completely reli-
able.It only occurs accurately in a low proportion of cases (7-50%1,2). This 
study aims to evaluate the ability to predict DA in our institution.
Materials and methods: An electronic medical registry alert for dif ficult air-
way cases exists in our institution. We performed an observational retrospec-
tive study af ter the Hospital Ethics Commit tee approval including all patients 
with this alert between 2011 and 2014. Data was collected from Electronic 
Clinical Process and DA Reports. Demographic data and preoperative DA 
prediction were registered.
Results and discussion: 343 patients included. 73% male, median age 58 
years old (range 0-97). ASA physical status: 17 patients ASA I, 165 ASA II, 120 
ASA III, 31 ASA IV and 3 ASA V. Emergent procedures:18%. All patients had 
an airway evaluation in the operating room. 186 patients were also evaluated 
previously (at the ward or at a previous anaesthetic consultation). Screening 
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tests included:Mallampati classification, thyromental distance, cervical mobil-
ity, mouth opening and auxiliary image exams when applicable. Of all DA 
cases, 67% (n=231) were considered to have predictable DA. Considering 
only the emergent procedures, 53% (n=33) had a predictable DA. The evalu-
ation made by dif ferent professionals at two dif ferent times (consult/ward visit 
and operating room) was concordant in 82%. In our institution, the prediction 
of a DA occurred at higher rate than that described in literature. There are 
still a great proportion of patients in which DA management is unpredictable. 
There is also a considerable variability between interpersonal airway evalua-
tions. An insuf ficient airway assessment or the use of subjective parameters 
could explain this.
Conclusion: In our institution, we anticipated 67% of DA patients. To raise 
predictability, new parameters should be studied and included in our routine 
assessment. This will enable us to adopt bet ter strategies and to increase the 
safety of our practice.
References: 
1. Assessment before airway management.Anesthesiol 
Clin.2015Jun;33(2):257-78.
2. Diagnostic accuracy of anaesthesiologists’ prediction of dif ficult airway 
management in daily clinical practice:a cohort study of 188064 patients 
registered in the Danish Anaesthesia Database.Anaesthesia 2015; 70: 272-81.

13AP05-3
Difficult intubation in a patient with unknown subglottic 
stenosis 

Santos J., Arede M.J., Freitas M.J., Assunção J.P.
Centro Hospitalar Tondela-Viseu, Dept of Anaesthesiology, Viseu, Por tugal

Background: Dif ficult intubation is defined as the need for multiple at tempts 
to intubate with or without tracheal disease. One of the causes is subglot-
tic stenosis. Congenital subglot tic stenosis usually presents with varying 
degrees of dyspnea. Acquired causes include prolonged intubation, tumors 
or trauma. In symptomatic patients, the diagnosis can be made by x-ray or 
CT-scan. Rarely there are asymptomatic patients, and these are a challenge 
to the anesthesiologist, as they present as unexpected dif ficult intubation be-
cause of dif ficulty in the progression of the tube af ter it has passed between 
the vocal cords.
Case report: 46-year-old patient ASA II (obesity) admit ted for elective vagi-
nal hysterectomy to correct a complete uterovaginal prolapse. No previous 
surgeries or trauma or predictive signs for dif ficult ventilation or intubation. 
No relevant changes in the pre-op exams. General anesthesia with ev induc-
tion. Grade I laringoscopy. It was only possible to intubate with a number 4 
mycrolaryngeal tube because of resistance to progression encountered af ter 
the vocal cords. 
The surgery was postponed and the patient was extubated without incidents. 
The patient referred no dyspnea or dysphagia, only occasional dysphonia. 
Otolaryngologic evaluation, fibroscopy and CT-scan showed narrowing in a 
level immediately sub-glot tic with an extension of 13mm with airway perme-
ability preserved. It was considered that the cause was congenital. The sur-
gery was rescheduled and a sequential anesthesia was performed without 
incidents.
Discussion: This case presented as an unexpected dif ficult intubation. There 
are few reports of asymptomatic subglot tic stenosis and the decision on how 
to proceed varies with the ability to approach the airway and with the type 
of surgery.
References: 
Rani N. U. Ramez S. M. Michael, F. Richard. L. F. MD (1995) Acute 
Management of Unsuspected Subglot tic Stenosis by Tracheal Dilation. 
Anesthesia & Analgesia Volume 80 Issue 4 - pp 841-843
Low, J. H. Smith, R. The management of laryngeal and subglot tic stenosis 
(2006) Br. J. Anaesth. 96 (6): 803-804.
Learning points: Asymptomatic subglot tic stenosis is a rare condition that 
may present as an unexpected dif ficult intubation and has high anesthetic 
risk. The necessity and urgency of the surgery must be considered when de-
ciding how to procede - awake the patient and find the diagnosis or approach 
the airway dif ferently (subglot tic device or invasive surgical airway). 

13AP05-4
Correlation of neck circumference with dif ficult mask 
ventilation and dif ficult laryngoscopy in morbidly obese 
Turkish patients: a prospective clinical trial 

Özdilek A., Akyol Beyoğlu Ç., Erbabacan Ş.E., Ekici B., Meyancı G., 
Altındaş F.
Istanbul Universit y, Cerrahpasa Facult y of Medicine, Dept of Anaesthesiology 
& Intensive Care, Istanbul, Turkey

Background and Goal of Study: General anesthesia and airway manage-
ment is challenging in morbidly obese patients due to excessive fat tissue. It 
is suggested that neck circumference is associated with dif ficult mask ventila-
tion and dif ficult laryngoscopy. 
The aim of our study is to determine if neck circumference, Mallampati score, 
upper lip bite test, neck mobility, teeth abnormalities, mouth opening; ster-
nomental and thyromental distances; neck, thoracic, breast, belly and hip 
circumferences are predictors for dif ficult mask ventilation and dif ficult laryn-
goscopy in morbidly obese Turkish patients. 
Materials and methods: Af ter get ting Ethics Commit tee approval and pa-
tient consent, we enrolled 120 morbidly obese (Body Mass Index (BMI)≥40 
kg/cm2), American Society of Anesthesiologists classification I-III patiens with 
age >18 scheduled for elective surgery. Ventilation dif ficulty was evaluated 
as defined by Han et al1. Direct laringoscopy was performed and Cormack 
Lehane scores III and IV were defined as dif ficult intubation. Student’s t test, 
Mann-Whitney U test,Fisher’s exact test or Chi-square test were used for sta-
tistical evaluation.
Results and discussion: 120 (37 male, 83 female) patients were included to 
study. Dif ficult mask ventilation was more frequent in males(21,6%) compared 
to females(2,4%). Mouth opening lower than 6,5cm was found as a significant 
predictor for dif ficult mask ventilation in male patients with a 62,5% specific-
ity and 100% sensitivity. Dif ficult laryngoscopy was more frequent in male 
(10,8%) than female (3,6%) patients. Mallampati scores 3 and 4 were found 
as a significant predictors for dif ficult laryngoscopy in female patients with a 
92,54% specificity and 75% sensitivity. Neck circumference was not found a 
statistically significant predictor for dif ficult mask ventilation and dif ficult laryn-
goscopy. It is suggested that neck circumference is associated with dif ficult 
mask ventilation and dif ficult laryngoscopy. The reason of the dif ference be-
tween literature and this study might be related to gender-based analysis as 
we have evaluated female and males separately.
Conclusion: Neck circumference is not a good predictor of dif ficult laryngos-
copy in the morbidly obese patient in Turkey. 
Reference: 
1. Han R et al. Grading scale of mask ventilation. Anesthesiology 200;101:267.

13AP05-5
The DAMS TulipTM: initial assessment of performance as a new 
tool for assisting bag valve mask ventilation and fiber optic 
intubation 

Uesugi T.
Kawanishi Cit y Hospital, Dept of Anaesthesiology, Kawanishi, Japan

Background and Goal of Study: Even now, fiberoptic bronchoscope(FOB)-
guided intubation(FOI) is a preferred choice for dif ficult airway management. 
The DAMS TulipTM (SENKO MEDICAL INSTRUMENT mfg. CO., Ltd, Tokyo, 
Japan) is a new tool (Figure 1) to assist Bag Valve Mask (BVM) ventilation and 
FOI, with the following specific functions:
1. Facilitation of straight advancement of the FOB to the glot tis
2. Upward lif ting of the epiglot tis in a unique manner
3. Alternative function as an airway and a useful aid for BVM ventilation.
This study aimed is to assess the utility of the equipment for BVM ventilation 
and FOI.
Materials and methods: Twenty seven adult patients (age range: 26-84 
years, women: men=15:12, BMI: 17-36, ASA-PS: 1-3) undergoing elective 
surgical procedures were enrolled. The equipment was inserted, with the pa-
tient under general anesthesia, BVM ventilation was at tempted without any 
assistive techniques, e.g. the jaw lif t. We then set the FOB on the equipment 
channel, inserted it, tried to reach its tip to the vocal cords, and recorded the 
time taken for the procedure.
Results and discussion: Inserting the equipment was easy, and BVM ventila-
tion was successfully achieved in all patients without any of the techniques 
mentioned above.
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The FOB was advanced straight along the equipment path to the vocal cords. 
The equipment lif ted the epiglot tis upward (Figure 2), which facilitated easy 
detection of the vocal cords in all cases. The mean time taken for the pro-
cedure was 5.52 seconds (range. 3-10 s). All procedures were performed 
without aid from other staf f.
Conclusions: The DAMS TulipTM lif ted the epiglot tis upward, maintained an 
open airway, and ensured clear visibility of the vocal cords. It is useful as an 
airway for BVM ventilation and an assistive device for FOB intubation under 
general anesthesia.

[Figure 1]

[Figure 2]

13AP05-6
The use of Cook© airway exchange catheters (AEC) in the 
extubation of patients with dif ficult airway - a report of two 
cases 

Lohit M.1, Kaur J.2, Mushambi M.1

1Universit y Hospitals of Leicester NHS Trust, Dept of Anaesthesiology & 
Intensive Care, Leicester, United Kingdom, 2Ket tering General Hospital, Dept 
of Anaesthesiology & Intensive Care, Ket tering, United Kingdom

Background: The significance of planned extubation in cases of dif ficult 
intubation and at-risk extubation has been highlighted by DAS extubation 
guidelines1 and NAP42. An AEC can be used to aid safe extubation if lef t in 
situ and used to railroad an endotracheal tube should re-intubation become 
necessary3. We report two cases where AEC was used to aid safe extubation.
Case reports: 
1. A patient presented for biopsy of base of tongue tumour. Intubation was dif-
ficult because the tumour impeded the advancement of Macintosh and Aitraq© 
laryngoscopes. Fibreoptic intubation (FOI) was unsuccessful due to bleeding, 
which obscured the view. Intubation was achieved using Kingvision© laryn-
goscope. As the tumour itself was lef t in situ, reintubation in the immediate 
postoperative period was predicted to be dif ficult. So at the end of surgery, 
the patient was extubated over an oral 14Fr AEC.
2. An obese patient presented for completion of thyroidectomy. Dif ficult intu-
bation was anticipated (limited mouth opening, short neck, history of snoring 

and previous grade III laryngoscopy view). He also had respiratory symptoms 
secondary to unilateral vocal cord palsy following previous hemi-thyroidecto-
my. An awake nasal FOI was carried out. The recurrent laryngeal nerve (RLN) 
on the operative side was not identified during surgery. There was a possibility 
of RLN damage and airway compromise af ter extubation. So at the end of 
surgery, the patient was extubated over a nasal 11Fr AEC.
Both patients tolerated the AEC and did not require re-intubation. AEC’s were 
removed in PACU 3 hours and 1 hour later, respectively.
Discussion: An AEC is designed to aid oxygenation and bridge re-intubation 
in patients with dif ficult airway. Evidence of their use in clinical set ting is lim-
ited and the largest series is by Mort3. AEC’s are bulky and rigid, and may 
cause discomfort in awake extubated patients. The Cook© Staged Extubation 
Set (SES) is designed to leave a wire in the trachea, which can be used for 
re-intubation, should it become necessary. Single centre experience with the 
SES was recently presented at WAMM4.
References: 
1. Popat M et al. Anaesthesia 2012; 67(3): 318-340
2. ht tp://www.rcoa.ac.uk/system/files/CSQ-NAP4-Full.pdf
3. Mort TC. Anesth Analg 2007; 105(5): 1357-62 
4. Carmen L, Goddard H. World Airway Management Meeting. Dublin 2015.
Learning point: Various AEC’s can be used as aids to safe advanced extuba-
tion technique in selected patients with dif ficult airway. 

13AP05-7
PAPAyA: Prospective Assessment Project on Airway 
management in Anaesthesia - improving airway management 
and patient safety through optimisation of airway management 
strategies 

Kleine-Brueggeney M., Greif R., Pedersen T., Buttenberg M., Hornshaw T., 
Theiler L.
Universit y Hospital Inselspital and Universit y of Bern, Dept of Anaesthesiology 
& Pain Medicine, Bern, Switzerland

Background and Goal of Study: Problems with airway management are a 
leading cause of anaesthesia-related morbidity and mortality.1 Numbers of 
major airway complications revealed by the 4th National Audit Project2 are 
alarming, but we still do not know how to decrease airway complications. 
Relating to the concept of accumulation of marginal gains3 our study tests 
the hypothesis that the sum of ef fects that result from changes to institutional 
airway management strategies and from airway management teaching will 
lower the total number of airway incidents substantially.
Materials and methods: The study is a prospective trial. In the first phase we 
prospectively scrutinised all major and minor airway incidents occurring at the 
anaesthesia department of the University Hospital Bern during 2 months. We 
specifically included minor incidents as precursors of major incidents (Swiss 
Cheese Model).4 Af ter analysis of the recorded incidents we now implement 
changes to the institutional airway management strategies and teach specific 
aspects of airway management. This will be followed by another period of 
prospective recording of all airway incidents to evaluate if airway manage-
ment was improved. 
Results and discussion: During the 2 months of phase 1, 3681 cases of air-
way management were screened. 11 cases were missed, but the remaining 
3670 cases were analysed. 574 anaesthesia cases (15.6%) involved at least 
one major or minor airway management-related incident. Out of these patients 
187 presented more than one incident, leading to a total of 830 incidents. The 
most common incidents were dif ficult bag mask ventilation (24.4%), need for 
several at tempts to secure the airway (20.9%), Cormack-Lehane grade ≥3 
(18.3%), hypoxia (17.8%), failed tube advancement (11.0%) and oesophageal 
intubation (8.2%). 
Conclusions: Our study shows that major or minor airway management-relat-
ed incidents occur in over 15% of anaesthesia cases. Based on these data we 
are implementing a “package” of changes to institutional airway management 
strategies and teach aspects of airway management. The follow-up phase in 
April-May 2016 will show whether this “package” can improve airway manage-
ment and thereby improve patient safety. First follow-up data will be shown 
at the ESA.
References: 
1. Peterson et al. Anesthesiology 2005;103:33-9
2. Cook et al. Br J Anaesth 2011;106:617-31
3. Durrand et al. Anaesthesia 2014;69:403-6
4. Reason. BMJ 2000;320:768-70 
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13AP05-8
Post-intubation tracheal tear in myomectomy patient! 

Al Jabari A., Al Zaben K., Massad I.
Universit y of Jordan, Dept of Anaesthesiology & Intensive Care, Amman, 
Jordan

Background: Twelve hours af ter extubation, a 33 year-old woman devel-
oped extensive subcutaneous (surgical) emphysema, involving the neck, and 
upper chest extending from skull base down to the mediastinum lef t sided 
pneumomediastinum and pneumothorax, was confirmed by neck and chest 
CT-scan. The location of the lesion and features of the patient favored conser-
vative treatment with antibiotic cover. 
The patient made a full and uncomplicated recovery and was discharged ten 
days af ter the original injury.
Case report: A 33-year-old woman was scheduled for abdominal myomec-
tomy under general anesthesia. Af ter induction of anesthesia,oral intubation 
was performed without dif ficulty.The cuf f was inflated with 7 ml of air.Six hours 
af ter extubation patient started to complain of shortness of breath, and chest 
discomfort,ECG was normal sinus rhythm, ABGS was done “on room air”: 
PO2 80mmHg and O2 sat,96% improved on O2 face mask and no shortness 
of breath any more.Twelve hours af ter extubation, the anesthesiologist was re-
quested because the patient had suddenly developed subcutaneous emphy-
sema of the facial, bilateral laterocervical and upper anterior chest. She hadn’t 
chest pain and dyspnoea. A thoracic computed tomography (CT) showed: 
Extensive subcutaneous (surgical) emphysema, involving the neck and upper 
chest extending from skull base down to the mediastinum,moderate lef t sided 
pneumomediastinum and pneumothorax,defect 40x10 mm is seen in the pos-
terior (membranous) portion of dorsal trachea from the level D1-D3Traumatic 
Tracheal tear was suspected, and Patient was transferred to surgical ICU, and 
chest tube was inserted.
Discussion: Tracheal disruption following intubation is a rare entity [1].
Proposed risk factors for this injury relate to the patient, the operator, the en-
dotracheal tube, the technique of intubation and the anesthesic management 
[1,2]. Of ten, this appears to be caused by a combination of these factors [1].
Although in some of the cases, the cause remained unknown [1]. 
Learning points: This case report presented an iatrogenic post-intubation 
tracheal tear treated conservatively. It illustrates the ef fectiveness of the non-
surgical therapeutic strategy of a large tracheal injury. Selection of treatment 
for post-intubation tracheal tear must remain individualized. But this case illus-
trates the current tendency to increase conservative therapy in this pathology. 

13AP05-9
Bilateral arytenoid dislocation and fixation - a rare cause of 
dif ficult intubation 

Chang H.W., Lee I.O., Lee C., Gu E.
Korea Universit y Guro Hospital, Dept of Anaesthesiology & Pain Medicine, 
Seoul, Korea, Republic of

Background: We present an experience of fiberoptic intubation for a patient 
with bilateral arytenoid dislocation and fixation. 
Case report: A 55-year old woman was scheduled for staging operation for 
endometrial cancer. She had abdominal surgery history. The anesthesia was 
induced with propofol 2 mg/kg, rocuronium 0.6 mg/kg, intravenously, and in-
halation of 3% sevoflurane was used for maintenance. During intubation with 
direct laryngoscopy, glot tic opening was small. 6.0 mm endotracheal tube 
was inserted while counterclockwise rotating, but it was only advanced at 18 
cm depth of insertion. We cancelled the operation. Consultation was request-
ed to otolaryngologist. Laryngoscopy(fig1) and CT (fig2) revealed bilateral 
arytenoid dislocation and fixation. Awake fiberoptic intubation was planned. 
A 5-mm fiberscope was inserted through the lef t nostril and advanced into 
the nasopharynx and further down till the epiglot tis and vocal cords were 
visualized. Arytenoid cartilage was dysmorphic and fixed, andl free move-
ment of arytenoid was not shown. Vocal cords were partially abducted. With 
the cooperative phonation by the patient, fiberscope was gently passed, and 
6.0-mm endotracheal tube was inserted over the bronchoscopy. 6 hours of 
operation was unevent ful. 
Discussion: Bilateral fixed morphology of the arytenoids may impinge en-
dotracheal tube under general anesthesia. Careful history taking and physi-
cal examination as well as preoperative laryngoscopy and imaging study are 
helpful for planning of anesthesia.
References: 1. New insights into the pathomechanism of postintubation 
arytenoid subluxation. Anesthesiology. 1999 ;91:659-66. Paulsen FP

Learning points: Bilateral arytenoid dislocation and fixation may be chal-
lenging for intubation. Selection of appropriate size of endotracheal tube, 
fiberscope, and cooperation of patient are important factors for successful 
intubation. 

[Fig 1]

[Fig 2]
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13AP05-10
Sprayed area for topical anesthesia through the working 
channel of bronchoscope 

Tsukamoto M., Hitosugi T., Ishi K., Yokoyama T.
Kyushu Universit y, Depar tment of Dental Anesthesiology, Fukuoka, Japan

Background and Goal of Study: Awake intubation using bronchoscope is 
a well-established technique for patients with an anticipated dif ficult airway 
such as receding jaw, and jaw fracture. Topical anesthesia from the pharynx 
to the trachea, especially around the vocal cords, is important for reducing the 
noxious stimuli for the patients when awake intubation using bronchoscope is 
required, since it may at tenuate their discomfort and hemodynamic change. 
In this study, we evaluated the sprayed area for topical anesthesia through the 
working channel of the bronchoscope.
Materials and methods: A bronchoscope (ID: 4.9mm) (Pentax FB-15, Pentax 
Medicals, Japan) was used for this study. The bronchoscope was placed hori-
zontally 5cm above the desk surface, and the tip of bronchoscope was placed 
at 2cm apart from the paper wall set vertically. We sprayed water containing 
an indigocarmine (0.5ml, 1.0ml or 2.0ml) through the working channel (ID: 
2.1mm) of the bronchoscope by using three volumes of syringe (5ml, 10ml 
or 20ml) to force out the water with air. Spray was repeated 6 times for ev-
ery combination of water volume and syringe (total 54 times). The sprayed 
area on the wall was measured and recorded. The values are expressed as 
means±SD. The sprayed area from each groups were compared using the 
Schef fe test. Dif ferences at P<0.05 were considered significant. 
Results and discussion: The sprayed area using the 5ml syringe with 2.0ml 
liquid and 3.0ml air was 45±7.4cm2, which was significantly larger than other 
combinations. In the case of 0.5ml water, sprayed area was 13.6±1.4 cm2 
with 5ml syringe, 14.0±2.5cm2 with 10ml syringe and 14.4±2.7cm2 with 20ml 
syringe. In the case of 1.0ml water, sprayed area was 28.0±2.6cm2 with 5ml 
syringe, 19.1±0.7cm2 with 10ml syringe and 19.6±3.1cm2 with 20ml syringe. 
In the case of 2.0ml water, sprayed area was 31.2±3.3cm2 with 10ml syringe 
and 34.5±4.4cm2 with 20ml syringe. 
We have to consider the concentration and total dose of regional anesthetics. 
However, sprayed area is also important for ef fective topical anesthesia. The 
sprayed area may not increase according to the air volume to force out local 
anesthetics. 
Conclusion(s): The sprayed area for topical anesthesia through the working 
channel of the bronchoscope might not be depend on the air volume to force 
out the local anesthetics. The combination with 5ml of syringe and 2ml of 
local anesthetics is recommended for ef fective topical anesthesia for awake 
intubation. 

13AP05-11
Comparison of complications associated with tracheal 
intubation between anesthesia nurses and anesthesia 
residents in Japan 

Ide Y.1, Goto T.2, Baba Y.3, Sakamaki K.4, Oosuga A.1

1Yokohama Cit y Universit y Medical Center, Depar tment of Nursing, 
Yokohama, Japan, 2Yokohama Cit y Universit y School of Medicine, Dept 
of Anaesthesiology & Intensive Care, Yokohama, Japan, 3Yokohama Cit y 
Universit y Graduate School of Medicine, Dept of Anaesthesiology, Yokohama, 
Japan, 4Yokohama Cit y Universit y, Depar tment of Biostatistics, Yokohama, 
Japan

Background and Goal of Study: In Japan, the of ficial nurse anesthetist 
system does not exist. However, in 2010, the master course to train nurs-
es to provide anesthesia services started and, currently, several graduates 
are practicing clinical anesthesia under the supervision of anesthesiologists 
(Anesthesia Nurses). The Japanese law does not preclude nurses from per-
forming tracheal intubation provided they are adequately trained, although tra-
cheal intubation has traditionally been performed exclusively by physicians. 
The purpose of the present study was to evaluate the safety of tracheal intuba-
tion by Anesthesia Nurses by comparing the incidence of intubation-related 
complications between Anesthesia Nurses and anesthesia residents.
Materials and methods: A retrospective chart review was conducted in a 
university hospital from April to October 2015. Our ethical commit tee ap-
proved this study and waived the necessity to obtain informed consent from 
each patient. Complications associated with orotracheal intubation such as 
esophageal intubation, tooth injury, bleeding, aspiration and hypoxia were 
recorded. The number of intubation at tempts in each case was also recorded. 

According to our institutional protocol, Anesthesia Nurses use a video-assist-
ed laryngoscope, while residents are allowed to use whatever devices. The 
cases handled by Anesthesia Nurses and residents were compared using the 
Fisher’s exact test. A P value <0.05 was considered statistically significant.
Results and discussion: Two Anesthesia Nurses, both in their 2nd year af ter 
graduation from the master course, performed 130 intubations and 9 resi-
dents in their 1st to 2nd year of clinical anesthesia training performed 1022 intu-
bations. The number of at tempts by Anesthesia Nurses (median 1; min-max 
1-2) was significantly less than residents (1; 1-5) (p<0.05). The total number 
of complications by Anesthesia Nurses (2/130=1.5%; 95%CI 0.2-5.4%) was 
similar to that by residents (35/1022=3.4%; 2.4-4.7%). In the residents group, 
esophageal intubation occurred in 30 cases (2.9%; 2.0-4.2%), tooth injury in 1 
case (0.1%; 0-0.5%), and bleeding in 4 cases (0.4%; 0.1-1.0%). In Anesthesia 
Nurses group, esophageal intubation occurred in 2 cases (1.5%; 0.2-5.4%), 
but no other complications were observed. 
Conclusions: Complications of orotracheal intubation by our two Anesthesia 
Nurses are no more frequent than those by anesthesia residents. 

13AP05-12
Airway trauma af ter carotid endarterectomy 

Guimarães J., Nunes C.S., Poiarez C.
Centro Hospitalar do Por to, Dept of Anaesthesiology & Intensive Care, Por to, 
Por tugal

Background and Goal of Study: Airway compromise af ter carotid endar-
terectomy (CEA) is most commonly associated with compression by haema-
toma and oedema. Laryngeal trauma related to endotracheal (ET) intubation 
is rare. In this surgery there is an increased risk of airway problems due to in-
traoperative intravenous heparinization. Hypertension, diabetes and age may 
also contribute to damage due to microcirculatory compromise. We present 
a case series of laryngeal trauma related to ET intubation af ter CEA in symp-
tomatic patients.
Materials and methods: Retrospective analysis of data from consecutive pa-
tients submit ted to CEA between July 2012 and December 2014 in our center. 
Patients with airway symptoms were identified. Data were collected from med-
ical electronic records including demographics, comorbidities, preoperative 
airway evaluation, intraoperative variables, postoperative airway symptoms, 
ENT surgeon fiberoptic evaluation. Descriptive analysis of data.
Results and discussion: 151 patients underwent CEA. 2 patients (1,3%) 
had cervical haemorrage and 11 (7,3%) had cervical hematoma (7 reinter-
ventioned). From these patients, 2 presented postoperative symptoms that 
were related to ET intubation. Airway trauma directly related to intubation was 
identified in more 5 patients. A total of 7 symptomatic patients, 4,6%, that 
were observed by an ENT surgeon. Mean age 70,6 years, 6 with diabetes, 
all hypertensive. Intraoperative heparine was used in all patients and reversal 
with protamine in 4. Mean ET intubation time: 134min. Symptoms: dysphonia 
(6) and foreign body (1).
2 patients had Mallampati grade III, no other predictors of dif ficult airway. 
Airway pproach: curve blade in all patients and use of a stylet in 6 patients. All 
intubations were unevent ful.
Vocal cords mobility preserved in 6 patients; not visible in 1 due to haema-
toma. Laryngeal strauctures haematoma: epiglot tis (3); arytenoids (3), ary-
epiglot tis folds (4). Other lesions: epiglot tis hyperemia and oedema (1); blood 
visible in arytenoids (1). Glot tic opening compromise due to haematoma pro-
tusion (2). 
Only 1 patient required continuous antihypertensive drug infusion. No other 
complications registered.
Airway injuries are potentially serious and may result in adverse events. 
Anesthesiologists must be aware of the risk of airway trauma in these patients. 
Conclusion(s): Vigilance of postoperative airway complications af ter CEA is 
crucial even af ter unevent ful intubations. 
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13AP06-2
Tidal volume during general anaesthesia: retrospective 
analysis of 93509 cases over 5 years - there is still a gender 
gap! 

Jeanne M.1, Lamer A.2, De Jonckheere J.2, Logier R.2, Vallet B.1, 
Tavernier B.1

1Centre Hospitalier Universitaire de Lille, Dept of Anaesthesiology & Intensive 
Care, Lille, France, 2Centre Hospitalier Universitaire de Lille, Inserm Cic It 
1403, Lille, France

Background and Goal of Study: Recent studies have shown that large tidal 
volumes (VT > 10 ml.kg-1 of ideal body weight [iBW]) should be avoided dur-
ing surgery [1]. However, whether and to what extent these results have al-
tered practice remains poorly documented. The university Hospital of Lille, 
France, has developed a data warehouse allowing analysis of all information 
contained in the Anaesthesia Information Management System (AIMS). We 
thus retrospectively analysed ventilation practice at our Institution between 
2010 and 2014. 
Materials and methods: All adults who underwent controlled ventilation dur-
ing general anaesthesia from January 2010 through December 2014 were in-
cluded, except thoracic surgery. iBW was automatically computed according 
to standard formulae. Normalised tidal volumes (VTi) were computed as VT 
divided by iBW, and separated in four groups: group 1 with VTi<6, group 2 in 
[6-8], group 3 in [8-10], and group 4 with VTi>10 ml.kg-1. Chi2 test with p val-
ues <0.05 were considered significant. Results are presented as mean (SD). 
Results and discussion: A total of 93509 patients were included, aged 51.2 
(17.2) yr., 49.7%/50.3% M/F, with a BMI of 26.3 (6.2) kg.m-2. Table 1 shows that 
overall VTi size decreased during the study period. In 2010, only 3.1% of the 
males, but 19.2% of the females were in group 4. In 2014, this proportion de-
creased to 0.5% (p<0.001), and 7.8% (p<0.001), respectively. Thus, despite 
optimization of practices, a “gender gap” (larger VTi in females) persisted in 
2014. 

year Group 1: M/F Group 2: M/F Group 3: M/F Group 4: M/F

2010 390 (5.2%)/ 
106 (1.5%)

3888 (52.3%)/ 
1735 (23.9%)

2924 (39.3%)/ 
4017 (55.4%)

235 (3.1%)/ 
1394 (19.2%)

2011 500 (5.8%)/ 
114 (1.3%)

4813 (56.5%)/ 
2334 (26.1%)

3024 (35.5%)/ 
5029 (56.3%)

176 (2.0%)/ 
1456 (16.3%)

2012 535 (5.4%)/ 
133 (1.4%)

6004 (60.9%)/ 
2699 (27.4%)

3178 (32.2%)/ 
5634 (57.3%)

139 (1.5%)/ 
1367 (13.9%)

2013 665 (6.9%)/ 
184 (1.9%)

6373 (66.0%)/ 
3031 (31.0%)

2533 (26.2%)/ 
5456 (55.7%)

92 (0.9%)/ 
1121 (11.4%)

2014 907 (8.7%)/ 
210 (2.0)

7713 (73.6%)/ 
4147 (39.7%)

1803 (17.2%)/ 
5271 (50.5%)

55 (0.5%)/ 
818 (7.8%)

[VTi]

Conclusion(s): These results are in accordance with other recent data [2], 
and suggest that measures to adequately ventilate female patients should be 
taken.
References: 
1. Guay J, Cochrane Database Syst Rev 2015;12:CD011151
2. Bender SP et al. Anesth Analg 2015;121:1231-9 

13AP06-3
Tracheal intubation with rocuronium bromide using 
a “modified timing principle” versus Succinylcholine 

Navade J., Khare P., Upadhyay M.
Govt Medical College Vadodara and M. S. Universit y, Dept of 
Anaesthesiology, Vadodara, India

Background and Goal of Study: Succinylcholine is the muscle relaxant of 
choice for Rapid sequence induction (RSI). Rocuronium; a new non-depolariz-
ing muscle relaxant has been considered as an alternative to Succinylcholine 
in patients where the later drug is contraindicated. The onset of action of 
rocuronium is shortest among the non-depolarizers, but standard dose of 
rocuronium (0.6 mg/kg) still takes 60 seconds to achieve adequate muscle 
relaxation. To curtail down the onset of rocuronium further a novel method of 
“modified timing principle” has been described. 
The goals of our study therefore were to find out whether the “modified tim-
ing principle” method when used with Rocuronium would result in acceptable 

intubation condition, shorter apnea time and lesser complications compared 
to Succinylcholine.
Materials and methods: Af ter taking permission from ethical research 
commit tee of our institute, 60 patients during preoxygenation for 3 minutes 
received 1mg/kg Tramadol and 1mg Midazolam intravenously; and were 
randomized to receive either 0.6 mg/kg rocuronium followed by 1.5 mg/kg 
propofol or 1.5 mg/kg propofol followed by 1 mg/kg succinylcholine. The ro-
curonium group was intubated just af ter confirming loss of consciousness; 
the succinylcholine group was intubated once the fasciculations were over 
and jaw was clinically relaxed. Intubation condition, timing of events and com-
plications were recorded.
Results and discussion: All patients were successfully intubated in both 
groups. Apnea time of the rocuronium group (39.43 seconds) showed statisti-
cally significant reduction as compared to that of succinylcholine group(94.73 
seconds)(p<0.0001) . No significant dif ferences were observed in induction 
time or intubation time (p>0.05). None of the patients complained of aware-
ness regarding intubation procedure or had respiratory dif ficulty during a 
postoperative interview in both groups. (p>0.05).
Conclusion(s): Modified timing principle with rocuronium showed shorter 
intubation sequence and acceptable intubation conditions as compared to 
succinylcholine.
Reference: 
1. Tracheal intubation with rocuronium using a “modified timing principle”Min 
A Kwon, Jaegyok Song, and Ju-Ri Kim
Korean J Anesthesiology year 2013, volume 64(3), pages 218-222

13AP06-4
Submental orotracheal intubation in surgical interventions 
on the face 

Volchkov V., Boyarkin A., Kesselman S., Finikov A., Volchkova E.
Saint Petersburg State Universit y, Dept of Anaesthesiology & Intensive Care, 
Saint Petersburg, Russian Federation

Background and Goal of Study: Major maxillofacial surgery dif ficulties refer 
to the problem of necessity of surgeons and anesthesiologists to contact in 
the same anatomical region. If severe craniomaxillary injuries occur, naso-
tracheal intubation is not possible, while orotracheal intubation significantly 
worsens conditions of operation execution and excludes maxillary fixation 
with facial skull fragments positioning. Tracheostomy is the best choice, how-
ever has contradictions. Submental tracheal intubation becomes an alterna-
tive method of providing airway patency in patients with maxillo-facial trauma.
The key idea is to evaluate the technique of submental orotracheal intubation 
as the method of airway patency provision during general anesthesia in ac-
cordance with the criteria of security and complexity of implementation; to im-
prove the visibility of the surgical field, increase safety and quality of general 
anaesthesia and choose the best means of airway patency. 
Materials and methods: The study included 16 patients aged 16-75 years, 
operated for pathological processes in the maxillofacial area in the period 
from 2011 to 2014 (76,5% - men, 25,5% - women). First group: in 4 cases 
we used the technique of tracheal intubation using the fibrobronchoscope 
through an incision in the submandibular region. Second group: in 12 cases 
we used the technique of orotracheal intubation of the trachea with subse-
quent removal of endotracheal tube through an incision in the submandibular 
region. 
Results and discussion: Both methods had disadvantages. It was a probabil-
ity of damage and the ingress of fragments of the surrounding tissues into the 
lumen of the endotracheal tube. However, in our study, these complications 
were not identified. 
Submental intubation of the trachea in the second group, was technically 
easier, less time for its implementation was needed, it did not cause additional 
suf fering for the patient. The use of the fibrobronchoscope was not required. 
Thus, the risk of unsuccessful tracheal intubation in this group was lower. 
Conclusions: Tracheal intubation through a submental skin incision af ter nor-
mal orotracheal intubation implementation is a safe method for airway patency 
which facilitates surgical access to mouth and the face middle area, allowing 
intermaxillary fixation and can be used for patients with maxillofacial injury. 
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13AP06-5
Unintended right middle turbinectomy during nasotracheal 
intubation 

Lee H.1, Kwak S.1, Jeong S.2, Jeong S.3, Jang E.-A.1, Park S.1

1Chonnam National Universit y Hospital, Dept of Anaesthesiology & Pain 
Medicine, Gwangju, Korea, Republic of, 2Chonnam National Universit y 
Hwasun Hospital, Dept of Anaesthesiology & Pain Medicine, Gwangju, Korea, 
Republic of, 3Chonnam National Universit y Hospital and Dental School, Dept 
of Anaesthesiology & Pain Medicine, Gwangju, Korea, Republic of

Background: Nasotracheal intubation was widely used in intra-oral, pha-
ryngeal, laryngeal, also neck surgeries for bet ter visualization. Although na-
sotracheal intubation can be very useful for orofacial or dental surgery, the 
technique can be more traumatic than orotracheal intubation with variable 
reasons.
Case report: 19-year-old male with lef t mandibular angle fracture was sched-
uled for ORIF. With no skull base fracture, we decided to perform nasotracheal 
intubation. Af ter induction with propofol, remifentanil, and rocuronium. Right 
nostril was used to insert the tube, the tube was inserted with some resistance 
which disappeared af ter it got into the oropharynx. The patient’s cormack 
grade was I, the intubation was successful without additional try. During aus-
cultation, the breathing sound was really small and inspiratory pressure was 
more than 40mmHg with no chest elevation. We decided to extubate the tube 
because mask ventilation was fine with the patient and to find out the prob-
lem about the tube. Af ter extubation, mask ventilation was performed with no 
struggle and in the tube, we could find whole turbinate stuck in the tube. We 
consulted otolaryngologist to find more injury in the nasal cavity, and we as-
sumed it could be inferior turbinate, which is of ten injured during nasotracheal 
intubation. However, it came to be whole right middle turbinate. Epistaxis was 
found, so we decided to do nasotracheal intubation in right nostril again to 
give compressive pressure to stop bleeding. Surgery went on with no prob-
lem. The patient got discharged 7 days af ter surgery with no complications. 
Discussion: Af ter surgery, we found out the patient’s nasal septum was devi-
ated to right side. During preanesthetic visit, the patient described that he 
could breath much better with right nostril, so that was why we decided to 
perform nasotracheal intubation to right nostril. But facial CT turned out to be 
nasal septum deviated to right, and turbinates were tightly positioned in the 
nasal cavity. We need to evaluate the patient’s nasopharynx more carefully to 
avoid this kind of complications.
Reference: 
A complication of nasotracheal intubation af ter mandibular subcondylar 
fracture, J Craniofac Surg. 2011 vol(22);4;1527-9
Learning points: We recommend to find out which way nasal septum is devi-
ated before intubation to make nasotracheal intubation more safe and easier. 

13AP06-6
Magnet assisted endotracheal intubation as an alternative 
approach to dif ficult airway management 

Grynovska M., Protas V., Titov I.
Ivano-Frankivsk National Medical Universit y, Dept of Anaesthesiology & 
Intensive Care, Ivano-Frankivsk, Ukraine

Background and Goal of Study: The absence of a universal method or de-
vice for successful management of dif ficult airway stimulates ongoing inter-
est and research on this issue. The main reason behind the dif ficult airway 
management failure is impossibility of glot tis chink visualization and poor ne-
gotiation of the S-shaped anatomical pathway by the tip of endotracheal tube 
and (or) stylet. The relative unavailability of equipment recommended by DAS 
algorithms also contributes to the search of practical solutions in developing 
countries. Our study aimed at overcoming these hindrances by proposing an 
alternative approach. 
Materials and methods: Magnet assisted endotracheal intubation technique 
implies non-invasive access to patient’s airway through endotracheal intuba-
tion using a specifically designed flexible stylet with movable steel tip. The 
stylet is introduced into the oropharynx and blindly goes through the glot tis 
chink down the trachea with the help of neodymium magnet D -70-40 (ad-
hesive force 180 kg) placed on the anatomical projection of the larynx. The 
endotracheal tube is then slid down the stylet into trachea. 
Results and discussion: The technique was applied in 67 patients, who 
had a history of failed direct laryngoscopy on second at tempt. There were 
42 cases of elective surgery and 25 cases of urgent surgery. Dif ficult airway 

was anticipated in 49 and unanticipated in 18 cases. 63 patients presented 
Cormack and Lehane classification grade 3 and 4 patients presented grade 
4. Magnet assisted approach was ef fective in 93% of patients who were suc-
cessfully intubated on first at tempt (48%), second at tempt (36%) and third 
at tempt (9%). No specific complications were observed.
Conclusion(s): This was a pilot study to examine the feasibility of magnet 
assisted endotracheal intubation in management of dif ficult airway. The tech-
nique proved to be a safe and cost-ef fective alternative approach. Yet there 
is a need for technical improvement such as upgrading stylet steel tip ma-
neuverability and optimal redesigning of the magnet shape. We welcome any 
bioengineering solutions, expert feedback or critical analysis on our study. 
Further research might be focused on comparing the use magnet-assisted 
intubation with other devices. 

[Flexible stylet with movable steel tip]

13AP06-7
Autoregulatory adjustment range of Cuff-Keeper, a new 
tracheal tube cuff self-regulatory inflator 

Yogo H.1, Kasuya Y.2, Yamakoshi M.1, Kawade Y.1, Shimajiri T.1

1Tomishiro Central Hospital, Dept of Anaesthesiology, Tomigusuku, Japan, 
2Tokyo Women’s Medical Universit y, Dept of Anaesthesiology, Tokyo, Japan

Background: To prevent endotracheal tube (ETT)-related complications dur-
ing ventilation, it is recommended to maintain cuf f pressure (Pcuf f) within 
range of 20-30 cmH2O. Cuf fKeeper (CK; Tokukigikenkogyo, Oita, Japan) is 
designed to control Pcuf f only by handling rotary dial without electricity. This 
study is to investigate the accuracy and the range of automatic adjustment 
regulation under simulated plastic tracheal model.
Methods: 
Phase 1, CK pump pressure validation analysis;
CK was connected to a pressure transducer (TD) directly. Using pump handle 
static pressure was given to TD from atmospheric pressure with 4 hPa (≒4 
cmH2O) increment stepwise fashion to 60 hPa and compared with the value 
measured by TD.
Phase 2, CK auto adjustment function test;
A syringe and ETT were connected to the experimental system to validate ad-
justment function by artificially causing leakage and inflation. We tested 2 cuf f 
shapes and 4 sizes of ETTs with 3 sizes of sheath of syringe as the tracheal 
model. Once Pcuf f was set at 24 hPa, auto adjustment function was tested by 
inflating and deflating air from the system to determine the ef fective adjust-
ment limit of leakage and inflation.
Results and discussion: 
1. The values from CK and TD consistently matched. With 30-60 ml of air infu-
sion by a syringe, both CK and TD showed 20-30 hPa which is the appropriate 
range of Pcuf f.
2. We evaluated 8 combinations of ETT size, cuf f shape and the tracheal 
model. Inflation or deflation of 15-18ml air maintained the Pcuf f within 20-30 
cmH2O and CK showed autoregulatory ef ficacy of Pcuf f at 24 hPa with air 
inflation/deflation within 2-3ml.
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[An experimental setup and main result]

Without CK, Pcuf f indicated out-of-range value af ter inflating or deflating only 
1-2ml air (P <0.01, vs. with CK, paired t-test). These results support potential 
usefulness of the CK although it is not capable of holding Pcuf f strictly at 
the same pressure. However, its usability when patients cough and move is 
unclear, which requires further studies to conclude clinical usefulness and 
limitations of this device.
Conclusion: Cuf fKeeper, which is easily operated with manual handle without 
electricity, is potentially an ef fective device for achieving appropriate Pcuf f. 

13AP06-8
Right lobar selective ventilation in a patient with previous lef t 
upper lobectomy by DLT (VivaSight DL) and Arndt bronchial 
blocker 

Granell Gil M.1, Cebral A.2, Morales J.3, Arnau A.4, Guijarro J.4, De Andrés J.A.3
1Consorcio Hospital General Universitario de Valencia, Dept of 
Anaesthesiology & Intensive Care, Valencia, Spain, 2Hospital de Vigo, Dept of 
Anaesthesiology & Intensive Care, Vigo, Spain, 3Consorcio Hospital General 
de Valencia, Dept of Anaesthesiology & Intensive Care, Valencia, Spain, 
4Consorcio Hospital General de Valencia, Thoracic Surgery, Valencia, Spain

Background: Lung collapse is required for thoracic surgery in order to facili-
tate the surgery, being the double-lumen tube (DLT) the preferred technique. 
A valid alternative is the insertion of a bronchial blocker in the main bronchus 
of the lung which will undergo surgery1-2. This case was exceptional since the 
combination of both techniques was required3.
Case report: A 75-year-old woman and ASA III was scheduled for a right 
middle lobectomy. She had a history of a lef t upper lobectomy and wedge 
resection of the lef t lower lobe. The preoperative respiratory function tests 
showed a FVC 86.8%, FEV1 77.1%, FEV1 / FVC ratio of 0.73 and DLCO 82.4%. 
A 37Fr lef t DLT (VivaSight DL) was inserted without incidences but at the 
beginning of the collapse of the non-dependent lung, this patient presented 
a severe SpO2 decrease and hypercapnia with high peak airway pressures. 
Af ter optimal DLT position was confirmed by fiberscope we decided to start 
upper right lobe ventilation and we introduced a 7Fr Arndt bronchial blocker 
guided by fiberscope into the right intermediate bronchus through the DLT 
tracheal lumen. In addition, a 5 cmH2O CPAP was subsequently applied to 

the middle and lower right lobes to improve oxygen saturation. Finally, the 
patient was extubated in the operating room. Af terwards, this patient was 
transferred to the ICU for a 24 -hour period without further incidents and she 
was discharged from hospital five days later.
Discussion: The ventilation of patients undergoing thoracic surgery who have 
previously suf fered another side lung resection can be very dif ficult, but these 
dif ficulties cannot always be foreseen. Therefore, dif ferent alternatives need 
to be provided in order to maintain intraoperative oxygenation and ventilation. 
One of them is that presented in this case: a combined use of a lef t TDL and 
a bronchial blocker in the right intermediate bronchus.
References: 
1. Kaza SR, Maddali MM, Albahrani MJ, et al. Indian J Anaesth.2012; 56:567-9.
2. Ng JM,Hartigan PM. Anesthesiology. 2003; 98:268-70.
3. McGlade DP, Slinger PD. Anesthesiology 2003; 99 (4):1021-2.
Learning points: The presence of normal preoperative pulmonary function 
tests of both lungs is not enough to predict intraoperative oxygenation and 
ventilation dif ficulties in cases like this one. Moreover, dif ferent ventilation op-
tions such as lobar ventilation and/or CPAP application on lung surgery must 
be provided in these cases by the use of bronchial blockers and/or TDL. 

13AP06-9
Acute airway compression by expansive thoracic aortic 
aneurysm: an anesthesiologist’s diagnosis 

Lopes F.F., Spiller C.S., Aguiar H.L.v.T., Abreu T.L.C., Gouvêa G., Ugenti V.
Federal Universit y of Rio de Janeiro, Dept of Anaesthesiology, Rio de Janeiro, 
Brazil

Background: Thoracic aortic aneurysm can rarely lead to airway compres-
sion1,2, which is usually revealed by computed tomography/magnetic reso-
nance imaging (CT/MRI scans)³. In this case report, it was discovered by the 
anesthesia team during a diagnostic work-up of an acute obstructive respira-
tory failure. 
Case report: A 51 years old male patient was scheduled to undergo a two-
stage procedure for correction of a thoracic aortic aneurysm: a carotid-lef t 
subclavian artery bypass first, and af ter one week, an endovascular correc-
tion. The first procedure was unevent ful. However, on post operative day (PO 
D) 7, the patient developed acute respiratory failure. Cervical hematoma with 
airway compression was first suspected. Af ter intubation in the ward, the 
patient was taken to the operating room for surgical exploration. However, 
ventilatory pat tern was unsatisfactory, with very high end tidal CO2 levels and 
also high peak inspiratory pressures. Hypoxemia sudden developed despite 
adjustments on the anesthesia ventilator. At this time, an emergencial traque-
ostomy (TQT) was performed, but obstructive ventilatory pat tern persisted. 
A flexible bronchoscopy was introduced through the TQT by the anesthesia 
team, which identified an extrinsic pulsatile tracheal compression by the an-
eurysm. The vascular surgery team was contacted, who promptly made the 
aneurysm correction with endoprothesis. The procedure was successful and 
soon af terwards the patient ventilatory status greatly improved. Af ter inten-
sive care unit admission, he was eventually discharged to the ward on the 
PO D20.
Discussion: This case illustrates an acute airway compression which evolved 
to respiratory failure, likely due to an acute expansion of a thoracic aortic 
aneurysm. The recognition of this condition is crucial and is usually made by 
diagnostic CT/MRI scans. In this case, the diagnosis was made by the anes-
thesia team through flexible bronchoscopy, ultimately leading to the emer-
gency intervention by the vascular surgery team.
References: 
1. Koomen E, Schurink GWH, Mochtar B et al. J Cardiothorac Vasc Anesth 
2007;21(1):88-90.
2. Kumeda H, Tomita Y, Morita S, et al. Ann Thorac Surg 2005;79:1038-40. 
3. Mori M, Chuma R, Kiichi Y, et al. J Cardiothorac Vasc Anesth 
1993;7(5):579-594.
Learning points: The diagnosis of the tracheal compression was made by 
the anesthesia team and was crucial for its rapid correction and for the patient 
outcome. 
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13AP06-10
What should be noted in anesthetic management of patients 
who require surgically achieved hemostasis af ter undergoing 
head and neck surgery? 

Kurokawa H., Nakao M., Miyou K.
Hiroshima Prefectural Hospital, Dept of Anaesthesiology, Hiroshima, Japan

Introduction: Head and neck surgery is associated with potential life-threat-
ening risks, because the surgical site is close to the respiratory tract. Notably, 
postoperative bleeding can lead to a critical situation, thus anesthetic man-
agement should be performed very carefully for obtaining surgical hemosta-
sis. To investigate perioperative events, we retrospectively reviewed the re-
cords of patients who underwent otolaryngology surgery and selected those 
who experienced post-surgical bleeding, which requires a procedure to ob-
tain hemostasis under general anesthesia.
Methods: The records of all patients who underwent otolaryngology surgery 
at our institution from 2008 to 2015 were assessed. We noted surgery details, 
postoperative hemorrhage incidence, time until re-operation, anesthetic meth-
ods, and postoperative management.
Results: The study population consisted of 4812 patients (tonsillectomy 967, 
thyroid surgery 86, submandibular gland surgery 35, others 3724). An ad-
ditional surgical procedure under general anesthesia in order to obtain he-
mostasis was necessary in 13 cases (0.3%), including 9 (0.9%) following 
tonsillectomy, 3 (3.5%) following thyroid surgery, and 1 (2.9%) following sub-
mandibular gland surgery. As for the time until re-operation, hemostasis was 
performed af ter few hours in 2 of the tonsillectomy cases, while that was done 
from 4 to 13 days af ter the operation in the other 7 due to secondary bleeding. 
In all thyroid surgery and submandibular surgery patients, hemostasis was 
achieved within 24 hours. 
Regarding anesthesia in these cases, 2 thyroid surgery patients were intu-
bated in the ward, indicating that a critical constriction had occurred in the 
upper respiratory tract with internal bleeding. 7 were intubated without the use 
of a muscle relaxant and 2 were intubated using a fiberscope. Some induction 
times were long in post-tonsillectomy bleeding (e.g. 17, 44min), which indi-
cated external bleeding in the pharynx inter fered with the view. 
In addition, 8 patients were transferred to the ICU with a tracheal tube used to 
secure the airway. 
Conclusion: Airway narrowing caused by internal bleeding requires more 
rapid airway management for hemostasis in cases with bleeding following 
post-thyroid surgery and post-submandibular surgery. In patients with exter-
nal bleeding causing sight impairment, an appropriate method to secure the 
airway opening, such as that used for maintaining spontaneous breathing in 
post-tonsillectomy bleeding, is necessary. 

13AP06-11
Who is afraid of AFOI? 

Wojarska-Treda E., Poręba G., Kozakiewicz A., Basek E., Drzyzga B., 
Olejnik K.
Cancer Center and Institute of Oncology Gliwice, Dept of Anaesthesiology & 
Intensive Care, Gliwice, Poland

Background and Goal of Study: Awake fiberoptic intubation (AFOI) seems 
to be best choice of succesfull intubation for oral cancer surgery. The aim of 
the study was to estimate the patient comfort and memory recalls associated 
with nasal AFOI. 
Material and method: In accordance with ethic authorities regulation in 
clinical audit 42 patients scheduled for oral cancer surgery and AFOI were 
enrolled. RFNT TCI plasma ef fect 2-3ng/ml was performed 10 min before 
start nasal fiberoscopy together with topical nose and pharynx anesthesia. 
Midazolam 2mg <65y and 1mg >65y and nasal oxygen 6 L·min-1 were pro-
vided. Standard monitoring with BIS was applied. 
Ventilation and hemodynamic parameters: heart rate, systolic artery pres-
sure, mean artery pressure, diastolic artery pressure, pulsoxymetry, end-
tidal CO2 and BIS value were recorded at defined time points. At the start of 
TCI [1], fiberoscopy [2] and an hour af ter anesthesia [3] simple picture was 
showed and number (1-10) was told. Limb movement, grimacing, coughing, 
verbal reaction and sedation was assessed. 
Next day hemodynamic parameters, memory recalls (pictures and numbers), 
comfort level and willingness for AFOI again were estimated.
Results: 42 patients (9 women and 33 men), mean age 61, BMI 23,6, ASA 
I - III with Mallampati: 1- 9(21%), 2- 12(29%), 3- 9(21%), 4-12(29%) and mean 

thyromental distance 7cm were enrolled in the study. 8 pts got the atropine 
0,08mg/kg becouse of bradycardia following TCI. 
Mean time from start fiberoscopy until intubation 4min ± 1,5. Mean anesthe-
sia time 433min.

 Start TCI
Start 

fiberoscopy
Intubation

Surgery 

beginning

1 h af ter 

anesthesia

HR [beat/min] 72 ± 10 81 ± 12 91 ± 12 80 ± 10 85 ± 13

SBP [mmHg] 140 ± 17 128 ± 22 127 ± 24 125 ± 23 130 ± 17

MBP [mmHg] 105 ± 11 97 ± 14 96 ± 15 95 ± 15 95 ± 14

DBP [mmHg] 79 ± 7 76 ± 11 75 ± 11 76 ± 12 71 ± 10

SpO2 (min-max) 97 (94-100) 98 (93-100) 98 (88-100) 99 (97-100) 98 (92-100)

BIS 93 ± 3 86 ± 6 77 ± 12 50 ± 9 ----

[Physiologic variables (mean value ± SD)]

Recorded during AFOI: cough - 34(81%), grimacing (mainly with nasal input) 
- 32(76%), hands movement - 14(33%), verbal reaction (comments) - 4(10%).
Next day patients’ recalls of picture [1]: 36(86%) and picture [3]: 37(88%) but 
picture [2]: 10(24%). 
Similarly: number [1]: 25(60%) and number [3]: 23(55%) but number [2]: 
3(7%). None patient reported any complaints and all felt comfortable and ex-
pressed willingness for AFOI next time.
Conclusion: Although during AFOI patients present symptoms of discomfort, 
complaints or distress there are no negative memories or concerns for AFOI. 

13AP06-12
Subglotic tracheal stenosis - another challenge for us 

Belitova M.1, Marinov T.1, Popov T.2

1Medical Universit y Sofia, Dept of Anaesthesiology & Intensive Care, Sofia, 
Bulgaria, 2Medical Universit y Sofia, Dept of Anaesthesiology, Sofia, Bulgaria

Background: Subglotic tracheal stenosis (STS) is a rare but dangerous con-
dition which symptoms mimic asthma, congestive hearth failure and COPD. In 
most cases, the STS is due to prolonged intubation or tracheostomy. The pa-
tients are of ten presented in emergency departments with inability to breath 
and complain suf focation. 
Case report: hereby we report three cases who ware orthopneic, bet-ridden 
with complained suf focation. 
Case 1: 38yrs.old male, with severe (grade IV) according Cotton-Mayer clas-
sification, rigid short-segment (1,5-2,0cm) STS. He was successfully man-
aged with laryngeal mask airway (LMA) and while maintaining of spontane-
ous breathing, tracheal resection and primary anastomosis were performed. 
Case 2: 32yrs.old female with undiagnosed Riedel Thyroiditis was presented 
in emergency department with complains of suf focation. Severe (grade IV) 
rigid and long-segment (4,5cm) STS was observed. Under critical conditions, 
the patient was successfully managed with LMA maintaining spontaneous 
ventilation. During unsuccessful at tempts to perform tracheostomy, acciden-
tal pneumothorax was created by the surgical team, the patient deteriorated 
quickly. Af ter successful intubation (ETT 4,0) tracheostomy was created. 
Case 3: 11mo.old girl was presented in emergency department with severe 
(grade IV) rigid in depth but with sof t surface STS due to recurrent viral la-
ryngotracheal papillomathosis. The patient was managed with LMA, through 
distal port of which flexible laryngotracheoscopy was performed and under 
apneic conditions laser surgery was performed. 
Discussion: In most cases of severe STS tracheostomy is performed under 
local anesthesia, but sometimes other airways plans are to be used. By using 
LMA acceptable ventilation parameters-oxygenation and minute ventilation-
are achieved at the expense of CO2 elimination and high Paw. Gastric disten-
sion, nausea and vomiting were not observed. All three patients did well and 
were discharged from the hospital. 
References: 
1. Huskonen A et al. Duodecim; Laaketieteelinen Aikakauskiria 2015; 
131(19):1793-801
2. Liu et al. Journal of cardiothoracic Surgery(2015) 10:148
Learning points: LMA is not worse option than ETT; it is safe and easy option 
for severe rigid STS in elective and even in emergency cases. 
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14AP01-1
Neostigmine induces depolarising neuromuscular 
blockade and muscle weakness in awake healthy volunteers: 
a randomized placebo controlled double blind trial 

Kent N.1, Liang S.2, Eikermann M.3, Phillips S.4, Smith N.A.5, Stewart P.6

1Sydney Adventist Hospital, Dept of Anaesthesiology, Sydney, Australia, 
2Blacktown Mt Druit t Hospital, Dept of Anaesthesiology, Blacktown, 
Australia, 3Massachuset ts General Hospital and Harvard Medical School, 
Dept of Anaesthesiology, Boston, United States, 4Universit y of Sydney, 
Dept of Anaesthesiology, Sydeny, Australia, 5Wollongong Hospital, Dept 
of Anaesthesiology, Wollongong, Australia, 6Universit y of Sydney, Dept of 
Anaesthesiology, Wahroonga, Australia

Background: Neostigmine reverses shallow non-depolarizing neuromuscular 
blockade. However, when administered af ter full recovery of the neuromuscu-
lar function, clinical doses may cause muscle weakness.
We hypothesised that a reversal dose of neostigmine decreases maximum 
voluntary grip strength (primary) and twitch height (secondary endpoint) in 
healthy, awake volunteers.
Methods: 21 Volunteers were randomised to receive up to two doses of intra-
venous neostigmine 2.5 mg and glycopyrrolate 450mcg (NG, n=14) or normal 
saline (NS, n=7). Hand grip strength, twitch height (T1) and train-of-four ratio 
(TOF) were measured every 5 minutes and the t-test applied.
Results: The maximum reduction in hand grip strength from baseline in the 
NG group occurred at 15 minutes (mean -14.9kg, SD 8.5), which was signifi-
cant compared with the placebo group (mean +0.5kg, SD 6.3) (p=0.0003).
Twitch height continued to decrease over the duration of the study. At 30 min-
utes, the reduction in T1 from baseline in the NG group (mean -29.1%, SD 
18.0) was significant compared with the placebo group (mean -1.4, SD 7.6) 
(p=0.0001), while TOF-ratio did not change.
Those receiving neostigmine with glycopyrrolate became obvious, to the 
participants and research personnel, within the first five minutes, symptoms 
of fasciculations, dysphagia, nausea, abdominal pain and visual disturbance 
were reported.
There were no significant dif ferences in demographics between the study 
groups. The mean dose of neostigmine received by participants in the NG 
group was 56.9µg/kg (standard deviation [SD] 15.8). 
The maximum reduction in TOF from baseline in the NG group also occurred 
at 15 minutes (mean -2.1%, SD 7.7), but this was not significant compared with 
the placebo group (mean +0.3%, SD 1.0) (p=0.2668). 

[Figure 1. Hand Grip Strength]

Conclusion: Neostigmine administration to volunteers with full neuromus-
cular function caused muscle weakness that showed the characteristics of a 
depolarising neuromuscular blockade.
The neuromuscular blockade induced by neostigmine will not be identified us-
ing TOF monitoring, when the monitoring is instituted af ter the administration 
of neostigmine, because no fade is produced. 

14AP01-2
Single dose Teicoplanin for prophylaxis in major joint 
arthroplasty decreases drug errors; Patient safety 
improvement project 

Hashem M.1, VaFaye J.2, Henning V.2, Al Hinai K.3

1Nor th East London NHS Treatment Centre, Care UK, Dept of 
Anaesthesiology, Ilford, United Kingdom, 2Nor th East London NHS Treatment 
Centre, Care UK, Dept of Or thopaedics, Ilford, United Kingdom, 3Nor th East 
London NHS Treatment Centre, Care UK, Dept of Surgery, Ilford, United 
Kingdom

Background: Drug errors are a key performance indicator of quality in patient 
care. Our existing antibiotic (ABX) prophylaxis guidelines which consisted of 
Flucloxacillin 1 gram IV QDS or Teicolplanin 400mg IV BD (depending on re-
nal function & penicillin allergy) plus Gentamicin 160mg IV OD on induction 
showed low rate of drug errors. 
A single dose of Teicoplanin (800mg) & Gentamicin (160 mg) administered on 
induction had prof fered advantages.1 
Material and methods: Teicoplanin 800mg IV (or 600mg or 400mg for pa-
tients weighing 40-50Kg or less than 40Kg, respectively) plus Gentamicin 
160mg was approved for microbiological ef ficacy in primary lower limb joint 
arthroplasty by UKOMS (United Kingdom Orthopaedic Microbiology Service) 
and King George Hospital, BHR NHS Trust. This gained further approval at the 
Quality Governance and Assurance meeting. A prospective audit of patients’ 
outcome was conducted for two months and a comparison was made with a 
matched cohort which underwent treatment in accordance with the existing 
ABX prophylaxis policy. The primary outcome was the number ABX-related 
errors.
Results: No ABX-related errors were reported in the single dose ABX group. 
Four patients had reports of drug errors in the multi dose limb. The dif ference 
was significantly less in the single dose cohort compared to the multi-dose co-
hort (p=0.046). Secondary outcomes were not significantly dif ferent in both 
groups (Table 1).

 
Multi-dose ABX 

(n=36)
Single dose ABX 

(n=47)
p

Age (years) 68.1 ± 10.7 68.6 ± 10.1 0.82

Weight (Kg) 83.0 ± 17.5 81.7 ± 17.3 0.75

Body Mass Index 29.6 ± 4.9 29.7 ± 5.3 0.97

ASA (I/II/III) 2/27/7 1/38/8 0.84

Number of ABX-related errors 4 0 0.046

Number of patients with postoperative 
Surgical Site Infection 0 0 0

Number of patients that required 
additional ABX postoperatively 2 3 0.87

Number of patients that developed 
Acute Kidney Injury 3 1 0.31

[Demographics and outcomes, values are mean±SD]

Conclusion: A single dose of Teicoplanin (800 mg) and gentamicin (160 mg) 
administered on induction decreases risk of perioperative drug errors. It is 
non-inferior to multi-dose ABX prophylaxis in terms of microbiological cover-
age with an additional direct cost saving of £4.96 per patient. Further ongoing 
audit is underway with the intention of examining rate of Acute Kidney Injury. 
Reference: 
1. Kanellakopoulou K, Papadopoulos A, Varvaroussis A, et al. Ef ficacy of 
Teicoplanin for the prevention of surgical site infections af ter total hip or knee 
arthroplasty. Int J Antimicrob Agents 2009;33:437-40. 
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14AP01-3
Drug related critical incidents reported by Spanish anaesthesia 
and reanimation incident reporting system. A review 

de Miguel A., Ginel M.D., Cabrerizo P., Chamorro E., Gago S., 
Fernández Quero L.
H. G. U. Gregorio Marañón, Dept of Anaesthesiology & Intensive Care, 
Madrid, Spain

Background: Medication critical incidents (CI) are common in Anaesthesiology 
and Critical Care fields, most of them preventable and potentially dangerous 
for patient safety. Incident reporting systems are useful tools in order to im-
prove safety in healthcare. Our principal goal was to get certain knowledge of 
critical incidents reported by Spanish Anaesthesia and Reanimation Incident 
Reporting System (SENSAR) related to medication errors.
Case report: Review of all analyzed and closed medication CI reported by 
SENSAR from January 2007 to December 2015. In this time-frame, 405 CI 
have been classified by analyzers as related to medication errors. 63,9% have 
been closed and corrective measures have already been taken. 48,39% took 
place in the operating-room, 16,9% at the hospitalization floor, 15.3% at criti-
cal care units and 10.4 % at anaesthesiology consultation rooms. Medication 
CI are less common in labor or X- ray rooms, or remote locations from operat-
ing rooms.
The most common reported drugs related to medication CI were: opioids 
(11.5%), low molecular weight heparines (9.16%), sugammadex (8.3%), an-
tibiotics (8.3%), catecholamines (7.5%), muscle relaxants ( 4.38%), others 
(3.19%). The emergence of sugammadex in this list could be due to the new 
implantation of this drug in Spain.
According to the moment they occur we found that 38.4% took place during 
administration, 18.8% at the time of prescription, 13.2% during preparation 
and 11.2% at the moment of delivery.
Referring to morbidity: 61% did not present harm; 17 % minor morbility; 10% 
medium morbidity; and 5% resulted in cancellation of surgeries. We found 
major morbidity in 1.59% with two reported deaths, only one of them related 
to the CI.
The measures performed were aimed to disclose CI: 35.5% were presented 
in clinical sessions, 29.1% in local meetings, 13.7% enable immediate email 
warnings, 3.6 % set of f new protocols or modifications in the previous ones 
(6.2%), 2.9% suggestions for professional training.
Discussion: Local corrective measures are the most common ones, as hap-
pen in other CI reporting systems. We agree with other authors in: Most of 
reported drug related CI take place at the moment of drug administration; opi-
oids and heparins are one of the most common drugs involved in medication 
CI; SENSAR allows us to pool CI at national level, share common warnings 
and aids to improve safety culture in healthcare.

14AP01-4
Implications of fluidotherapy in radical prostatectomies 

Rodrigues C.1, Tavares-Ferreira C.1, Adrego T.2, Mendes de Abreu J.3, 
Bento M.1, Vieira H.1

1Coimbra Hospital and Universitary Center, Dept of Anaesthesiology, 
Coimbra, Por tugal, 2ACES Baixo Mondego, USP, Coimbra, Por tugal, 
3Coimbra Hospital and Universitary Center, Dept of Stomatology, Coimbra, 
Por tugal

Background and Goal of Study: Perioperative fluid management and its in-
fluence on postoperative complication and patient outcomes in general is a 
crucial aspect in our daily clinical practice as anesthesiologists.1 The aim of 
this study is to analyze the implications of the fluidotherapy in the outcome of 
patients undergoing radical prostatectomy (RP).
Materials and methods: Retrospective analysis of patients undergoing RP in 
a central hospital during 2014. The variables analyzed were: the type and the 
amount of fluid administered during surgery and its implications in transfu-
sion rates, variation of hemoglobin and creatinine between admission and 
discharge, days of hospitalization, biochemical recurrence and mortality. 
Statistical analysis was performed using SPSS Statistics® 23, percentages 
were used for categorical variables, mean with standard deviation (SD) or 
median with quartiles for nominal variables, depending on normality. The 
Kruskal-Wallis, Mann-Whitney U, Qui-squared tests and Spearman’s correla-
tion were performed according to the characteristics of the variable and con-
sidered statistically significant a p-value<0.05.
Results and discussion: In total 114 RP were performed. The variation of 
hemoglobin was related in a statistically significant way, to the type of fluids 

administered (p=0.017), the amount of crystalloids (p=0.013) and colloids 
(p=0.013). Blood loss varied significantly with the type of fluids administered 
(p=0.001). The variation of creatinine was related significantly to the type of 
fluid (p=0.027), the amount of crystalloid (p=0.022) and colloids (p=0.007). 
Intraoperative fluids administration did not significantly influence the days 
of hospitalization or mortality. The amount of administered crystalloid was 
significantly correlated with the value of post-operative prostate-specific anti-
gen (PSA) (p=0.011) and the need for transfusion (p=0.009). The amount of 
administered colloids, was not correlated significantly with the value of PSA 
(p=0.298) and with the need for transfusion (p=0.056).
Less aggressive intraoperative fluid management might lead to a shortening 
of the length of hospitalization as well as an amelioration of the patients’ clini-
cal outcome.1 Although colloid administration is said to prolong length of hos-
pitalization, there was no evidence of this in our study.1
Conclusion(s): A standardized and more restrictive fluid management might 
be beneficial in patients undergoing RP.1
Reference: 
1. BMC Anesthesiology2014;14:61 

14AP01-5
Cardiac arrest af ter neostigmine administration 

Örnek D.1, Başkan S.1, Ismail A.2, Çakırca M.1, Ayvaz M.1, Yılmaz A.1

1Ankara Numune Education and Research Hospital, Dept of Anaesthesiology, 
Ankara, Turkey, 2ANEAH, Dept of Anaesthesiology, Ankara, Turkey

Background: The case of a 42-year-old male who suf fered cardiac arrest 
af ter neostigmine and atropine administration at the end of urogenital opera-
tion, is presented. 
Discussion: Af ter diagnosis of pyelonephritis, operation was planned for the 
42-years-old, 80 kg male patient. Pre-operative there were no abnormal lab 
results. History and physical examination were also normal without known 
cardiac anomaly. In the operating room, standard monitorisation was per-
formed with electrocardiography (ECG), SpO2 and non-invasive blood pres-
sure. ECG was completely normal. Heart rate was 90 beats/minute, SpO2 was 
98%, and NIBP (Non Invasive Blood Pressure) was 100/70 mm/Hg. Af ter two 
minutes of preoxygenation, anaesthetic induction was given with 2mg mid-
azolam, 200 mg propofol, 100 mg lidocaine, and 100 mcg fentanyl. In order to 
facilitate endotracheal intubation, 50 mg rocuronium bromide (IV bolus) was 
given. Intubation tube 8.0 number was inserted. Anaesthesia was maintained 
with 2% sevoflurane in 50-50% O2-air gas mixture. During the operation, heart 
rate was between 90- 80 beats/min, NIBP was between 80/60-100/75 mmHg, 
SpO2 was between 97-99%, and etCO2 was between 32-41 mmHg. No path-
ological changes were recorded. Surgical operation continued for 45 minutes. 
At the end of the operation, sevoflurane was terminated and the patient was 
ventilated with 100% O2. Neuromuscular blockage was reversed by neostig-
mine 40-45 µg/kg and atropine 15-20 µg/kg doses. At this stage, ECG heart 
rate was 90 beats/min, NIBP was 110/70 mmHg, SpO2 was 97%, and etCO2 
was 40 mmHg. Without any other cardiac arrhythmias, bradycardia and con-
sequently asystolic arrest was observed. Chest compression was started and 
according to new resuscitation guidelines, 100 mcg adrenaline (IV) was given 
every 3 minutes. At the 10th minute of cardiopulmonary resuscitation, sinus 
rhythm was recovered. Spontaneous ventilation was suf ficient, but his con-
scious was not observed. The patient was taken to the ICU. The next day his 
conscious was observed and he was extubated. Then he was transferred to 
urology wards. 
Learning points: There is literature available suggesting that neostigmine and 
atropine administration may be associated with arrhythmias and cardiac ar-
rest. Anesthesiolog must be careful when uses this drugs. 
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14AP01-6
Real drug incompatibility: precipitation of thiopental due to 
use of labetalol in rapid sequence induction-intubation of 
preeclampsia patient 

Kim B.Y., Chung J.Y., Kang J.M., Lee B.J.
Kyung Hee Universit y Hospital at Kangdong, Dept of Anaesthesiology & Pain 
Medicine, Seoul, Korea, Republic of

Background: Precipitation of thiopental by muscle relaxants such as ro-
curonium is a well-known phenomenon.1 Precipitate is a result of reduced 
solubility of thiopental by adding acidic muscle relaxant solution. However, 
there is a possibility of precipitation with any acidic drug solution like labetalol 
(pH 3.0-4.5) with basic thiopental solution (pH 8.5-10.5). 
Case report: A 31-year-old female (weight, 58.5 kg; height, 163 cm; ASA 
class 3) was scheduled for emergency cesarean section due to severe pre-
eclampsia. General anesthesia with rapid sequence induction-intubation was 
planned. Blood pressure in operating room were over 200 mmHg. At the be-
ginning of induction, 10mg of labetalol bolus was injected twice to minimize 
escalation of blood pressure and thiopental was given in short interval. Soon 
af ter that, white precipitation was observed and clogged the line. A new IV line 
was promptly established on the other hand, and 50mg of rocuronium was 
administered immediately. Intubation was successful. Surgery and recovery 
were also unremarkable.
Discussion: Thiopental is weak acid and it is soluble in water only if the pH is 
greater than 9.90, so the drug solution is basic; likewise labetalol is weak base 
which is much soluble. Inceased pH by labetalol solution make thiopental not 
soluble and precipitate. 
The pH of commonly used antihypertensives and its mixing tests were con-
ducted. 

Calcium channel blocker Nicardipine pH 3.5

 Nimodipine pH 6.0 - 8.0

ß adrenergic antagonist Esmolol pH 4.5 - 5.5

 Labetalol pH 3.0 - 4.5

Hydralazine  pH 3.4 - 4.4

Nitroglycerin  pH 3 - 6.5

Opioids Fentanyl pH 4 - 7.5

 Remifentanil pH 2.0 - 3.5

[drug pH (from pharmaceutical company)]

[Mixing test: precipitate formation]

Dense yellowish precipitate is observed with hydralazine. 
References: 
1. Chambi D, Omoigui S: Precipitation of thiopental by some muscle 
relaxants (let ter). Anesth Analg 1995; 81: 1112
Learning points: It is important to pay special at tention in use of acidic drug 
solution with basic drug solution. Free-flowing drip of fluid and generous sa-
line flush can minimize the potential danger. 

14AP01-7
Green anaesthesia 

Robins J.
James Paget Universit y Hospital, Dept of Anaesthesiology, Great Yarmouth, 
United Kingdom

Background: One of the greatest accelerated threats to global health is en-
vironmental change. This review explores the impact of anaesthetic practice 
on the environment. We should consider whether our care has contributed to 
the destruction of a society elsewhere. At the time of this review, world leaders 
at the UN Climate Conference are commit ting unilaterally to achieve a model 
of growth that is safe, durable and beneficial to all. Anaesthetics should be 
no dif ferent.
Materials and methods: Articles were selected by a Web of Science literature 
search. The MeSH terms used were Anaesthesia, Climate, Environment and 
Global warming. The search was limited to the last 5 years. 
Results and discussion: The WHO recognises health’s environmental impact 
and states hospitals have a responsibility to make healthcare sustainable.
Volatiles used in anaesthesia contribute to 0.02% of the raised CO2 at tributed 
to climate change and contribute to the greenhouse ef fect1.
Desflurane is the most environmentally damaging gas, requiring the highest 
therapeutic dose and strongly resisting degradation, with an atmospheric life-
time of 8.9 years. Desflurane’s reputation has led to a historical decision by a 
leading hospital; the withdrawal of a drug due to environmental impact2. 
Anaesthesia is a heavy user of disposable items, a change driven by seminal 
infection scares. But would reusable equipment suf fice and cut costs and 
waste? The comparative environmental and human health impacts showed 
re-useable masks are at least half as damaging in all but 2/10 categories3.
Conclusions: Green Anaesthesia advocates the removal of N2O and 
Desflurane, use of low flow volatiles, TIVA and reusable equipment as a main-
stay. These recommendations chime with modern anaesthetic currents of 
practice sanctioning the Anaesthetist to abide by his principles for nature and 
man. When the abundance of hospital waste is weighed against other sectors 
we will be forced to change and lay risk to arbitrary sanctions from govern-
ments. 
We must unite as a profession while we have the choice to make environmen-
tal savings that maintain patient safety.
References: 
1. Sulbaek Anderson MP et al. Inhalation anaesthetics and climate change. 
Br J Anaesth 2010 105:760-6
2. Ryan SM1 et al Global warming potential of inhaled anaesthetics: 
application to clinical use. Anesth Analg. 2010;111(1):92-8
3. Eckelman M, et al. Comparative life cycle assessment of disposable and 
reusable laryngeal mask airways, Anesth Analg 2012,114:5; 1067-72

14AP01-8
The experimental comparison on the fluid warming 
performances of the Ranger™, ThermoSens®, and Mega Acer 
Kit® according to flow rates and distances 

Kim S.H.1, Kim D.J.2, Jung K.T.1, So K.Y.1

1Chosun Universit y Medical School, Dept of Anaesthesiology & Pain 
Medicine, Gwangju, Korea, Republic of, 2Chosun Universit y Hospital, Dept of 
Anaesthesiology & Intensive Care, Gwangju, Korea, Republic of

Background and Goal of Study: Perioperative hypothermia is a recognized 
and common side ef fect of anesthesia, which inhibits normal thermoregula-
tion. Therefore, the guideline recommends that intravenous fluids with vol-
umes >500 ml should be warmed to 37°C using a fluid warming device. The 
changes in the temperature of the delivered fluid can be influenced by the 
device-specific maximum flow rate as well as the out flow tubing length from 
the warming device. 
We conducted to compare the fluid warming performances of Mega Acer Kit®, 
which is designed for warming the fluid via the lumen of the heated circuit, with 
Ranger™ and ThermoSens® according to flow rates and distances.
Materials and methods: We set Mega Acer Kit® (group M), Ranger™ (group 
R) and ThermoSens® (group T) according to the manufacturers’ instructions 
and infused fluids, which had been stored in the operating room over the 
previous 24 hr, using infusion pump at sequent flow rates 440 ml/hr, 650 ml/
hr, 860 ml/hr, 1140 ml/hr and fully dropping state. 
We simultaneously recorded fluid temperatures at the inlet point and two out-
let points [76 cm (proximal) and 166 cm (distal) from each device] every 1 min 
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for 10 min af ter the 10 min of equilibration period between each infusion rate. 
We repeated each test eight in each device. 
Results and discussion: The temperature at inlet point showed no significant 
dif ferences among the groups. At a flow of 440 ml/hr, the temperature of prox-
imal outlet point was significantly higher in group M (34.3 ± 1.1°C) compared 
with group R and T (29.3 ± 0.8°C and 30.4 ± 0.1°C, p <0.05). However, it was 
significantly lower than that of group R and T at 1140 ml/hr and fully dropping 
state (37.8 ± 0.4°C and 36.7 ± 0.1°C, p <0.05). The temperature of distal 
outlet point also showed the similar results with more significant decrease 
(p <0.05), except at fully dropping state in group R and T (37.2 ± 0.2°C and 
36.0 ± 0.1°C).
Conclusion(s): We suggest that for ef fective warming cold fluid, Mega Acer 
Kit® is suitable at lower flow rate below 860 ml/hr, whereas ThermoSens® and 
Ranger™ is suitable at higher flow rates above 1140 ml/hr with less than 76 
cm of out flow line. 
References: 
1. Anaesthesia. 2006;61:571-5.
2. Anesthesia and analgesia 2004, 99(3):788-792.
3. J Anesth. 2015 Aug;29(4):499-507.

14AP01-9
Improving safety on the usage of local anaesthetics among 
surgery residents in a tertiary university hospital 

Latorre J.1, Kollmann Camaiora A.1, Alsina E.1, Brogly N.1, Diez J.2, Gilsanz F.1

1Hospital La Paz, Dept of Anaesthesiology & Intensive Care, Madrid, Spain, 
2Hospital La Paz, Biostatistics, Madrid, Spain

Background: Local anaesthetics (LA) are commonly used by surgeons. Our 
aim was to assess the knowledge of surgery residents (SR) concerning LA 
use, and to teach them how to calculate the maximum recommended doses 
of LA with a nomogram (figure) as a way to reduce the risk of LA toxicity and 
thus improve patient safety. 
Methods: We developed a nomogram to calculate maximum doses (mg/kg 
and ml/kg) of LA (lidocaine, mepivacaine, bupivacaine, chirocane and artic-
aine) based on ideal body weight. We performed a survey based on a ques-
tionnaire proposed to SR who use LA regularly. We assessed rate of use, 
knowledge on maximum doses, clinical signs toxicity and immediate man-
agement. 
Finally, we asked SR to calculate the maximum dose of 2 LA (lidocaine & bu-
pivacaine) using their prior knowledge and using the nomogram. We analyse 
data using X2, p<0.05 was considered significant.
Results: 40/40 distributed questionnaires were collected. SR ranked their 
knowledge on LA with a 3.0±0.7 3[1-5] on a Likert Scale. 34/40 used LA more 
than once week and 13/40 daily, mainly in the emergency department (23/40); 
34/40 did not monitor patients and 6/40 used pulse-oximetry or EKG. 
25 used mepivacaine, 6 articaine, 5 bupivacaine, 4 lidocaine but none chiro-
cane. 39/40 knew that a maximum dose existed, however 28/40 didn’t knew it 
for lidocaine and/or bupivacaine. 
30/40 identify metallic taste as a first symptom, however only 18/40 properly 
new the clinical set ting. 
2/40 had seen LA intoxication before and 34/40 knew whom to call in case 
of one. 
Concerning what they considered the specific treatment 12/40 knew about 
intralipid®, but: 8 answered oxygen, 6 naloxone and 9 didn’t answer. When 
asked to calculate the maximum dose for a 70kg patient, 4/80 doses were 
calculated correctly without nomogram, which increased to 65/80 at the first 
at tempt using the nomogram, p<0.00, RR 0.06 (0,02-0,16).
Conclusions: As anaesthesiologists, it is our duty to educate on medication 
safety, especially when it is been use in areas outside the operating room and 
with lit tle to no monitoring. 
The nomogram we developed improved the LA dose calculation, and is now 
on every SR’s pocket in our hospital. 

[Figure: LA Nomogram]

14AP01-10
Perioperative management of the new oral anticoagulants: 
are Portuguese General Practiotioners aware of the 
Portuguese Society of Anesthesiology Consensus? 

Cruz-Ferreira A.1, Lugarinho-Monteiro T.2

1Mealhada Primary Healthcare Unit, Luso, Mealhada, Por tugal, 2Coimbra 
Universit y and Hospital Center, Dept of Anaesthesiology, Coimbra, Por tugal

Background and Goal of Study: In Portugal, it’s usual for patients to ap-
proach General Practitioners (GPs) with questions regarding the perioperative 
management of the new oral anticoagulants (NOA) prior undergo endoscopic 
procedures or minor surgeries. Regarding the best practices and patients 
welfare, the Portuguese Society of Anesthesiology (PSA) released the 2014 
Consensus on perioperative management of anticoagulants/antiaggregants. 
We aimed to assess the knowledge of a group of Portuguese GPs and train-
ees regarding this important field of their practice.
Materials and methods: In a GPs meeting, we requested volunteers to fulfill 
a questionnaire comprising 2 groups of questions related to the perioperative 
management of NOA. In the first group of questions participants were asked 
to dif ferentiate surgeries with no, minor or high risk of bleeding. In the second 
group, they were asked to answer true or false to 8 pharmacology related 
questions regarding the perioperative management of NOA. Data related to 
the level of training and the previous knowledge of the Consensus were col-
lected. Participants were divided in three groups: specialists, trainee within 
their first 2 years of training and senior trainees. Descriptive and inferential 
statistics were performed using SPSS v.20.0.
Results and discussion: A total of 30 GPs and trainees answered our ques-
tionnaire (11 GPs, 5 trainees within first 2 years, and 14 senior trainees). Only 
3 (10%) had read the PSA Consensus. Regarding the risk stratification surger-
ies: 40% only identified correctly ≤4 surgeries and 70% to ≤6. Similar scores 
were recorded for the pharmacological aspects of the NOA, with 43% answer-
ing correctly to ≤4 questions and 90% to ≤6. No significant dif ferences were 
found between the dif ferent groups (p=.057 for pharmacology; p=.468 for 
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surgeries: using Kruskal Walis test). These results reflect the lack of aware-
ness of GPs regarding the relevant document issued by the PSA, with <50% 
of the participants answering correctly to half of the questions. 
Conclusion: Safety and welfare of patients using NOA is a major concern and 
valid instruments as the PSA Consensus statement can help to standardize 
procedures among health professionals, and raise the quality of their prac-
tice. Both GPs and Anesthesiologists should actively cooperate in order to 
spread the awareness among clinicians usually engaged in the perioperative 
management of NOA.
Reference: 
Rev Soc Port Anestesiol 2014;23(3)76-93 

14AP02-2
Anaesthesia data warehouse: opportunities for confronting 
theory and reality 

Jeanne M.1, Lamer A.2, Jounvaz R.2, Logier R.2, Vallet B.1, Tavernier B.1

1Centre Hospitalier Universitaire de Lille, Dept of Anaesthesiology & Intensive 
Care, Lille, France, 2Centre Hospitalier Universitaire de Lille, Inserm Cic It 
1403, Lille, France

Background and Goal of Study: Anaesthesia Information Management 
System (AIMS) captures all information, clinical and administrative, from the 
pre-operative assessment through the intraoperative period to discharge from 
the post-operative care unit. These data could be reused for clinical research, 
improvement of quality of care and decision support. 
However, collected data high volume and heterogeneity render immediate 
analysis impossible, so that they must be integrated into a data warehouse (1). 
Once cleaned and aggregated thanks to rules provided by expert clinicians, 
these data can be synthesized in order to provide meaningful and useable 
information. 
Materials and methods: The University Hospital of Lille in France has inte-
grated data from the AIMS and a billing system into a data warehouse since 
2010. Various processes enable cleaning, deduplicating records, assessing 
manual entries and heterogeneous formats, and then relate relevant data to-
gether. Integrated data are then aggregated or even used to compute new 
data that help analyse specific periods of interest during surgical procedures, 
detect adverse events, compute the total amounts of drugs administered or 
evaluate patient outcomes. 
Results and discussion: During the 2010-2014 period, data from 276 812 in-
terventions related to 2 377 129 hospital stay and 175 214 patients have been 
integrated into the data warehouse. Recordings of 1 545 582 585 physiologi-
cal measurements as well as the 43 314 015 events that occurred during an-
aesthesia can be analysed, and more than 300 specific indicators have been 
computed for each case: e.g. duration of surgery, total amount of propofol, 
time spent with mean arterial pressure lower than 60 mmHg, mean arterial 
pressure during anaesthesia, duration of hospital stay and whether intensive 
care was required.
The data warehouse of fers the possibility to retrospectively query data related 
to more than two hundred fif ty thousand anaesthesia procedures. Cases can 
be selected according to various parameters (e.g. period of time, type of sur-
gery, patient characteristics). Occurrence of peroperative adverse events can 
be related to patient outcome. Continuously fed with data routinely collected, 
the data warehouse will integrate data from more than 50 000 new interven-
tions each year.
Reference: 1. Nunez CM. Advanced techniques for anesthesia data analysis. 
Semin Anesth Perioper Med Pain. 2004 Jun;23(2):121-4 

14AP02-3
Simple electronic tools to improve recognition of those most 
at risk: the way forward? 

Taylor S.1, Sultanpori A.H.2, Chawla A.3, Saxena S.2

1Hull York Medical School, Medical School, Hull, United Kingdom, 
2Scunthorpe Hospital, Dept of Anaesthesiology, Scunthorpe, United Kingdom, 
3Scunthorpe Hospital, Dept of Emergency Medicine, Scunthorpe, United 
Kingdom

Background and Goals: Comorbidity is “the presence of more than one dis-
ease/condition present in the same person at the same time.” Recognising 
Co-Morbid Conditions (CM) accurately is key to directing appropriate care 
and resources to those most at risk, a task faced every day by Emergency 
Departments (ED).
In the UK, CM is an element in the ‚tarif fs’ claimed by hospitals- an essential 
element of their revenues. 
Incomplete coding of CM skews important indices such as Summary Hospital 
Mortality Indicators (SHMIs), a measure of the crude mortality rates- the 
bench marking tool used by the UK Department of Health. 
An Electronic Search Tool (ST) was developed by one of us in conjunction 
with our Information Technology team. This tool searches across the various 
admin/clinical/non clinical databases held by the organisation, output being 
limited to 10 years. The information retrieved includes abbreviated notations 
of hospital/clinic at tendances, admission episodes, admit ting specialities, al-
lergies recorded and investigations ordered.
Materials and Methods: The survey looked at patients admit ted from our 
hospital ED between 2200 and 0600 hrs, over a 2 week period in Sep/Oct 
2014. The time (2200-0600 hrs) was chosen as the period when support levels 
were low. 
ED electronic records were queried for the comorbidities recorded. The hand-
writ ten ED records were scrutinised by one of us as well to confirm the same. 
The ST was also queried about the same patients, using their NHS numbers (a 
unique number for each UK citizen) as unique identifiers.
Results and Discussion: 121 records were selected, with a 9% drop out rate 
due to incomplete ED records. 
In total, the ST identified 463 CM across the entire group, while the ED records 
listed 171 CMC. The average number of CMC’s was 3.86 per patient.
There were 292 instances when a CMC was recorded on the ST but not on the 
ED records and 22 where the ED had more information.
ST was particularly ef fective at picking up Cerebrovascular and Renal condi-
tions.
The use of traditional history taking tools in this acute scenario in clinically 
high risk cases seems to be missing a significant number of co morbid condi-
tions. 

14AP02-4
The feasibility of the use of tablet-type device to facilitate 
the better understanding of the anesthesia practice at the 
preanesthetic clinic for informed consent 

Usami A.1, Takiguch K.2, Terada T.1, Ochiai R.1

1Toho Universit y, Dept of Anaesthesiology, Tokyo, Japan, 2Toho Universit y, 
Operating Room Nurse, Tokyo, Japan

At our hospital, all operation cases are being examined by the preanesthetic 
clinic before received the anesthesiology. The group explanation is being 
performed about general information related to anesthesia (anesthetic way, 
the kind of monitors and complications) before a medical examination for ef-
ficiency. However, recently pointed out the possibility of the group explanation 
isn’t always ef fective of temporal restrictions and ef ficiency. Therefore, pre-
anesthetic clinic patients divided into 2 groups, the explanation was of fered 
with by an anesthesiologist (oral group) and using a tablet-type device (device 
group), and the intelligibility was compared and considered.
Method: Af ter approval of an ethics panel in our hospital, we studied the pa-
tients undergoing elective operation. A date for 1 month which was an inves-
tigation period is shared with oral group and device group by the table of 
random numbers.10 questions of questionnaire test was performed af ter the 
explanations of each. A question was the basics answered by a YES or NO, 
and these 10 scores were compared and examined.
Result: Target patients for 1 month were 387, and ef fective answers were 333 
(86.0%). There were no significant dif ferences in 174 oral group, 160 device 
group, the age ( average 56.1 years old and 54.0 years old) and the gender 
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(77 mail and 97 female: 78 mail and 82 female). The number of average of 
the questionnaire test is not significant dif ference of 9.61 oral group and 9.41 
device group by Man Whitney U test.
Discussion: It’s necessary to explain basic information related to anesthesia 
in all cases, on the other hand it’ll be a serious work to repeat the same expla-
nation for all the patients in preanesthetic clinic doctors. There are also hospi-
tals where the most part of explanation televises a video or on a DVD, but its 
intelligibility isn’t considered. When using a tablet-type device, it is necessary 
to operate the device according to the progress of explanation contents, and 
expected a possibility that patient’s concentration continues. The intelligibil-
ity even with the explanation by the oral is confirmed, it would be possible to 
improve ef ficiency and advantage convenience by using a tablet-type device.
Conclusion: The use of tablet-type device to explanation of the anesthesia 
practice at the preanesthetic clinic for informed consent, equal understanding 
was obtained than by an anesthesiologist oral presentation. 

14AP02-5
The effectivity of end-tidal CO2 and oxygen reserve index 
(ORI) monitoring to detect respiratory events before pulse 
oxymetry in sedation: a preliminary report 

Yagar S., Bolukbası D., Yalcinkaya A.
Türkiye Yüksek İhtisas Training and Research Hospital, Dept of 
Anaesthesiology & Intensive Care, Ankara, Turkey

Background and Goal of Study: Pulse oximetry monitoring and oxygen sup-
plementation are used to manage hypoxaemia during sedated endoscopy. 
Despite its widespread use, the measurement of SpO2 has been reported to 
have limited utility. Current clinical guidelines recommend capnography as 
one of the best non-invasive methods to assess adequacy of ventilation in 
sedated patient. However, supplemental oxygen results in increased alveo-
lar oxygen partial pressure despite the presence of hypoventilation. Oxygen 
Reserve Index (ORI) is a relative indicator of the partial pressure of oxygen 
in arterial blood (PaO2) in the range of 100 to 200 mmHg.ORI may enable to 
serve as an early alarm of changes in patient’s oxygen status. In this study we 
aimed to show ef fectivity of capnography and ORI monitoring to avoid respi-
ratory events and hypoxia in sedated endoscopic patients.
Materials and methods: In this study we targeted totally 300 sedated en-
doscopy patients. With IRB approval and writ ten consent, a total of 150 
patients were enrolled so far. On arrival at the endoscopy unit, the patient’s 
medical history and records were obtained. Adult size O2/CO2 nasal can-
nula (Nomoline™ sampling line, Masimo Corp, USA.) were at tached. Pulse 
oximetry, ETCO2, ORI (Masimo root monitor), non-invasive blood pressure 
and ECG monitoring were used in all patients and patients were randomised 
to two groups. In Group I anesthesiologist was able to use all the monitoring, 
where as in Group II was blinded for ETCO2 and ORI. Study protocol was, 
applying sedation just af ter O2 supplementation (5L/min via nasal cannula) 
at the outset. Af ter review of 8 patients we observed that ORI is 0 for all and 
rise in ORI values was not enough to show the changes between groups. 
Therefore we determined to apply preoxygenation to show the dif ference 
and to obtain long safe apnea time. Af terwards we used approximately 5 min 
preoxygenation to reach steady state in oxygen reserve. Propofol boluses 
were used for sedation. We defined hypoxemia; SpO2 <95% and severe hy-
poxemia SpO2 ≤90%, hypoventilation; rise10 mmHg in ETCO2 compare to 
baseline and ETCO2 ≤30 mmHg.
Results and discussion: The key finding of this study is marking necessity 
of preoxygenation in sedation. We also observed low ORI levels in blinded 
group and early decrese in ORI compare to SpO2.
Conclusion(s): ORI seems have ability to be a new, non-invasive, useful 
monitoring for non-intubated patients.

14AP02-7
Sharps safety audit in operating theatres 

Chinnappa Srinivas G.1, Jones K.2, Bhanumurthy S.1

1Nevill Hall Hospital, Aneurin Bevan Health Board, Dept of Anaesthesiology & 
Intensive Care, Abergavenny, United Kingdom, 2Nevill Hall Hospital, Aneurin 
Bevan Health Board, Dept of Anaesthesiology, Abergavenny, United Kingdom

Background: Healthcare workers in operating theatres (OT) are exposed to 
the risk of sharps injury. Such injury can lead to sepsis, blood-borne infections 
and has psychological, medico legal and financial implications [1]. To mini-
mize and manage these risks Health Boards produce policies. In our health 
board sharps awareness training is mandatory.
Goal of Study: To evaluate sharps safety training and knowledge of theatre 
staf f.
To assess the use of sharps bins in OT complexes.
Materials and methods: An audit was undertaken at Nevill Hall Hospital in all 
the three OT complexes.A questionnaire consisting of nine questions based 
on the hospital policy [2] was used to assess
1.Current training.
2.Knowledge of sharps handling. 
3.Sharps injury management.
Further observation of the types, placement and fullness of sharps bins were 
carried out.
Results: 102 theatre personnel took part in the survey.
Knowledge:
67% had received training.
44% correctly identified the types of sharps bins and their purpose. 
86% knew the correct method of disposing of sharps. 
63% knew the correct method of disposal of IV giving sets. 
48% knew all the 5 steps to be taken in managing a sharps injury. 
67% knew whom to contact.
Practice:
Of Non medicinal, Medicinal and Cytotoxic sharps bins, only medicinal sharps 
bins were provided in our OTs. 
70% of the bins were incorrectly placed e.g. on the floor. 
30% were overfilled.
Discussion: Significant numbers of our Healthcare workers had not received 
mandatory training and there were gaps in their knowledge. There were inad-
equacies in the provision of appropriate sharps bins, their placement and fill-
ing.Following this audit the cytotoxic bins and sharp bin trolleys are available 
in OT complexes and staf f have been educated not to overfill bins. The audit 
will be presented locally to increase sharps safety awareness. 
Conclusion(s): Our audit highlighted a deficit in training and knowledge of 
sharps disposal and injury management. It also identified the lack of correct 
sharp bin types, placement and usage prompting rectifying measures. 
References:
1. ht tp://www.independent.co.uk/news/pounds-465000-for-doctor-lef t-with-
phobia-af ter-needle-injury-1177131.html
2. ht tp://www.wales.nhs.uk/sitesplus/866/opendoc/270442 

14AP02-8
Attitudes and use of cognitive aids during anaesthetic crises in 
Sweden: an electronic survey 

Thomas O.1, Schött U.2, Tallhage A.2

1SUS Lund Universit y Hospital, Paediatric Intensive Care Unit, Dept of 
Anaesthesiology & Intensive Care, Lund, Sweden, 2Universit y of Lund, Dept of 
Anaesthesiology & Intensive Care, Lund, Sweden

Background and Goal: Writ ten or computerized resources designed to 
reduce human errors when tasks are being performed are called “cogni-
tive aids” (CA’s). CA’s can consist of checklists or algorithms presented in 
various formats. International associations have produced and published col-
lections of CA’s for use during anaesthetic crises but there is at present no 
such Swedish equivalent. Despite CA’s for anaesthetic emergencies being 
intuitively at tractive, there is an absence of large clinical trials evaluating their 
ef fectiveness: the only hard evidence supporting their use is from simulation-
based studies (Marshall et al. 2013). 
The aim of this study was to describe at titudes towards, the distribution and 
use of CA’s for anaesthetic crises in Sweden. This study is part of a bigger 
project within the Swedish Society of Anaesthesia and Intensive Care (SFAI) 
with the ultimate goal of creating and implementing a national Swedish col-
lection of CA’s.
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Method: Folliwing ethical approval, an electronic survey was constructed us-
ing Google Forms(c). The survey was sent by email to all members of SFAI. 
Pearson’s Chi-squared test was conducted to test categorical data and the 
Kruskal-Wallis-test and Wilcoxon’s rank sum-test were used to analyse con-
tinual data that were collected in order to investigate at titudes towards CA’s.
Results and discussion: The distribution and use of various CA’s for anaes-
thetic crises is homogenous and widespread in Sweden. Both their availability 
and use improve subjective medical outcomes, and Swedish anaesthetists 
generally have a positive at titude towards CA’s. Departmental CA’s are most 
commonly available on hospital intranets (workstation computer based) and 
are thus not always optimally suited for use in crisis-situations. Given the cul-
tural acceptance of CA’s in Sweden we suggest that the creation and imple-
mentation of a national collection of CA’s for anaesthetic crises would improve 
patient care. This should be made available in both paper form and as a 
smartphone app.
Conclusions: In Sweden, anaesthetists’ at titudes towards CA’s are generally 
positive and we have shown that CA’s have the potential to subjectively im-
prove medical outcomes. We conclude that there is a clear need for a national 
Swedish collection of CA’s for use in anaesthetic crises. 
Reference: 
1. Marshall S. The use of cognitive aids during emergencies in anesthesia: 
a review of the literature. Anesthesia and analgesia. 2013;117(5):1162-71. 

14AP02-9
The WHO surgical safety checklist: improving use 

Rajendram R.1, Joseph A.2

1King’s College, London, Depar tment of Medicine and Life Science, London, 
United Kingdom, 2Changi General Hospital, Dept of Anaesthesiology, Simei, 
Singapore

Background and Goal of Study: The WHO surgical safety checklist improves 
compliance with safety standards and decreases complications from surgery. 
It was introduced at the Royal Free Hospital in 2010. In 2011 an audit of 520 
patients over 3 weeks (15/4/11-6/5/11) revealed poor compliance (57% com-
plete; 6% not started). Although several serious untoward incidents highlight-
ed the potential benefits of using the checklist compliance remained poor. The 
aim of this audit was to improve use of the WHO checklist. 
Materials and methods: The key stakeholders within each theatre team were 
identified and surveyed informally. The key reasons cited for the failure to 
complete the WHO checklist were; lack of understanding, perceived lack of 
time and overall lack of communication, co-ordination and defined respon-
sibility. Education on the checklist was delivered to theatre staf f. Thereaf ter 
various initiatives were implemented using plan, do, study, act (PDSA) cycles 
to gauge their ef fectiveness. Af ter each intervention the ef fect was assessed 
by a spot audit of 50-100 patients over a week. 
Results and discussion: In October 2011 a spot audit of 50 patients over 
a week found that utilisation of the checklist was still low (67% complete). 
Repeating the 50 patient spot audit unexpectedly detected a fall in use of 
the checklist (50% complete). The greatest deficiency was in completion of 
the surgical time out. However, highlighting this to theatre staf f and allocat-
ing responsibility for the sign in, time out and sign out to the anaesthetists, 
surgeons and circulating scrub staf f respectively resulted in an improvement 
(100 checklists; 94% complete). However this was unlikely to be sustained 
without the repeated audits which could not be continued indefinitely. Of the 
many initiatives that were tried, the most successful was to refuse access to 
the theatre recovery area without a complete checklist. A month later a spot 
audit of 100 patients found that the WHO checklist had been completed for 
all cases. Subsequent spot audits have confirmed that this improvement has 
been sustained. 
Conclusion(s): Despite clear evidence of benefit of the WHO surgical safety 
checklist human factors still limited use this checklist. The ‚stick’ philosophy of 
refusing entry to the theatre recovery area without a complete checklist was 
the key to its successful implementation at our institution. 

14AP02-10
Retained clamp af ter correct surgical counting: when risk 
factors count 

Bernardo R., Laires M., Amorim J., Conde P.
Centro Hospitalar de Lisboa Nor te - Hospital de Santa Maria, Dept of 
Anaesthesiology, Lisboa, Por tugal

Background: Retained surgical items (RSI) are preventable never events 
that can result in patient morbidity, legal liability or increased health-care 
expenses. The reported incidence is 0.3-1.0 per 1000 operations. A recent 
meta-analysis reveals 7 RSI risk factors, including intraop blood loss >500 
mL, duration of surgery, >1 subprocedure, lack of surgical counts, >1 surgi-
cal team, unexpected intraop factors and incorrect surgical count. Changes in 
staf f, emergency surgery, body-mass index, and operation “af terhours” were 
not significantly associated with RSI risk.1,2

Case report: A 44 year-old male was admit ted to emergency room with a 
bullhorn injury. Primary evaluation revealed penetrating injuries to the lef t up-
per quadrant with evisceration of stomach and small bowel. Emergent ex-
ploratory laparotomy was done under general anesthesia. General surgery 
team performed splenectomy and vertical gastrectomy and then the thoracic 
surgery team ended thoracic exploration and closure. 
Through total 5 hours surgery the 8 am shif t change for nursing and anesthe-
sia staf f occurred. Surgical instrument counting was documented as correct. 
Blood loss was estimated in 800 mL. ICU recovery was unevent ful. Control CT 
scan at 48h only remarked a surgical clamp inside abdominal cavity. Clamp 
removal was unevent ful.
Discussion: We report a RSI case in a surgery with an overall RSI high risk 
profile despite correct surgical instruments counting. In fact, the stated sensi-
tivity of this method in preventing these events is only 77 %.3 RSI risk stratifica-
tion is crucial so that complementary preventive strategies (surgical counts, 
radiographic verification, radiofrequency labeling of instruments and spong-
es) can be individually tailored. Further research is required to validate a new 
RSI risk score and to evaluate the impact of specific preventive measures.
References: 
1. Mof fat t-Bruce SD et al. J Surg Res. 2014;190:429-36. 
2. Hempel S et al. JAMA Surg 2015;150(8):796-805. 
3. Egorova NN et al. Ann Surg. 2008;247(1):13-8.
Learning points: A RSI is a surgical patient safety problem. It is a serious 
reportable event in UK and US, whose prevention requires practice change, 
knowledge, and shared information between all perioperative personnel. 
Surgical RSI risk stratification should be included in checklist in order to ad-
equate preventive strategy. A multidisciplinary approach and paradigm shif t 
inside the operating room is critical to turn a “never event” into a “never hap-
pen event”. 

14AP02-11
The - more than surgical - safety checklist. A pilot study on 
the feasibility, reception and clinical relevance of an INTRA-
operative amendment to the WHO Surgical Safety Checklist 

Prot tengeier J., Wiedenhöfer A., Schmidt J., Münster T., Schüttler J., 
Breuer G.
Erlangen Universit y Hospital, Dept of Anaesthesiology, Erlangen, Germany

Background and Goal of Study: The WHO Surgical Safety Checklist has 
had profound impact on patient safety. However, it is a tool developed by 
surgeons for surgeons and has an exclusive focus on peri-operative aspects. 
We postulate the expansion of the checklist’s beneficial agenda to all phases 
of surgical procedures and present a novel 10-item INTRA-operative checklist 
to cover the dynamics of an operation and thus provide a balanced view of 
surgical and anaesthesiological considerations. 
Materials and methods: We presented a provisional checklist (containing 
over 30 candidate items) to anaesthesiologists during three consecutive major 
surgical procedures, precisely 90 minutes af ter first incision and documented 
all answers to our checkpoints. Strict confidentiality resulted in a surprise ef-
fect in round one and comparable learning ef fects for all participants till round 
three. 
Later participants were able to evaluate a final revised 10-item checklist and 
were interviewed regarding their safety at titudes. 
Results and discussion: 86 participants provided 63 complete triplets of in-
vestigations. Time requirements for our extensive preliminary checklist were 
moderate (73% less than 3 minutes at third round). At evaluation only 16% 
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(n=14/86) of all participants found feasibility dif ficult and a majority of 71% 
(61/86) thought positive about a new intraoperative checklist, 71% (61/86) be-
lieved in an actual safety benefit and 78% (67/86) would welcome the use 
of the checklist would they undergo surgery themselves. In our sample we 
seldom, but repeatedly detected human and logistical factors as possible 
safety issues. All 10 final check items earned majoritarian positive evaluations 
regarding their probable clinical relevance.

Check 1: Vital sings, alarms, equipment functioning?

Check 2: Any complications on any side?

Check 3: Resources of man-power, equipment, medication, vascular    
                access?

Check 4: Intake/Output? Infusion running (TIVA)?

Check 5: Bleeding and Coagulation: Diagnostics? Components?

Check 6: Temperature?

Check 7: Positioning?

Check 8: Post-OP care?

Check 9: Know your surroundings: How can you reach help? (Nurse, 
                Consultant)

Check 10: State of surgery? Make contact now!

[The novel INTRA-operative Checklist]

Conclusion: We demonstrate the feasibility, clinical relevance and positive 
reception of a concise 10-item INTRA-operative safety checklist to amend the 
existing WHO version and advocate it’s repeated use (e.g. every 60 minutes) 
during major procedures. 

14AP03-1
Indicators of safety in continuous epidural analgesia: 
a prospective analysis in 2 phases 

Trillo L., Montes A., García J., Soldevilla M., Cantillo J., Arbones E.
Parc de Salut Mar, Dept of Anaesthesiology, Barcelona, Spain

Background: The Helsinki Declaration on Patient Safety in Anesthesiology 
recommends using protocols to manage postoperative care. We aimed to 
analyze:
1) the continuous infusion epidural analgesia (CIEA) process to provide an 
evidence base for our protocols to improve patient safety and 
2) analyze the ef fect of the protocols in terms of process and quality indica-
tors.
Material and methods: Prospective study in 318 patients receiving CIEA for 
acute pain af ter nonobstetric surgery (1st phase May 2012-April 2013), when 
we studied processes and variables that could serve as indicators of safety 
in relation to epidural catheter (EC) placement, quality checks, and incidents. 
Af ter analysis we proposed changes in our protocols and studied their ef fect 
(2nd phase April 2014-March 2015). In both phases we recorded age, sex, 
body mass index (BMI) and time the EC was in place. The following quality 
indicators were evaluated:
a) inserting/securing the EC according to the anesthetist’s training level and 
number of placement at tempts; 
b) quality checks (double-checking items on a CIEA checklist, labeling the 
perfusion system, recording dosage); and 
c) incidents (error in route of administration [epidural vs intravenous]; early 
removal or EC escape, or system disconnection; and complications). 
Results were analyzed as percentages and compared with the χ2 test.
Results: Age, sex, BMI, and time the EC was in place were similar in the 2 
phases. In the 1st phase there were significantly more incidents and complica-
tions when residents participated (P=0.002), more than 3 EC placement at-
tempts (P=0.05) and there tended to be fewer EC escapes or system discon-
nections with opaque dressings (P=0.05). In the 2nd-phase (309 patients), 
there was better compliance on list double-checking and fewer EC placement 
at tempts (>3 at tempts on fewer occasions). Results in the 2 phases are com-
pared.

Indicators 1st phase 2nd phase P

R3-R4 puncture/ R1-R2 puncture 21.5%/ 18.7% 32.3%/ 12.6% 0.003/ 0.039

Opaque dressing 62% 84% <0.001

List double-check 80.3% 88.7% 0.006

Dosage error(indicated vs administered) 11.5% 4.7% <0.001

Proper labeling 65.3% 94.4% <0.001

Escaped ECs or disconnections 13.2% 7.4% 0.013

[Table 1]

Conclusions: In the 1st phase, we were able to identify processes and indica-
tors that are potentially related to CIEA complications.
The 2nd-phase implementation of a protocol based on 1st-phase findings led 
to improvements in the safety and process indicators. 

14AP03-2
Implementation of safe strategies decreased incidence of 
errors in the clinical practice of patient-controlled analgesia 
in postoperative patients: a retrospective study 

Jen-Yin C., Yao-Tsung L., Cheng-Shih C., Ying-Hui C., Fu-Chi K.
Chi Mei Medical Center, Dept of Anaesthesiology, Tainan, Taiwan, Republic 
of China

Background: Intravenous patient-controlled analgesia (IVPCA) of fers mean-
ingful advantages over traditional analgesia for postoperative pain. Strategies 
for decreasing human errors are critical because IVPCA errors can be cat-
astrophic. We aimed to examine whether implementing safe strategies de-
creased the incidence of errors in clinical IVPCA practice.
Materials and methods: A retrospective study was conducted at a Medical 
Center (2005~2012). The acute pain service team including anesthesiolo-
gists, pain nurses and pharmacists provide PCA service. Four safe strategies 
have been implemented since Nov. 2006, including: 
1. to centralize, dispense and label each PCA bag appropriately; 
2. to use a single, standard concentration for each PCA drug; 
3. to use level-based standard PCA prescribing and pump programming and
4. to implement an independent double-check of all PCA procedures. 
Pain severity at rest/on movement, patient satisfaction and side ef fects of 
IVPCA during the first three postoperative days were examined and recorded 
electronically by acute pain service team members in every visit for each pa-
tient. 
All data was stored in the electronic, computerized hospital system. An 
11-point numeric rating pain scale was used for assessing the pain severity. 
Patient satisfaction was determined by the 5-point Likert scale. Fisher exact 
test was calculated to compare the incidence of errors before- and af ter- the 
four safe strategies.
Results and discussion: A total of 13,508 IVPCA patients were enrolled in this 
study. The incidence (1/12,003) of wrong drug concentration in af ter-group 
was significantly lower than that (3/1,505) in before-group (p =0.001). The 
incidence (2/12,003) of wrong programming in af ter-group was significantly 
lower compared to that (3/1,505) in before-group (p =0.006). There were 
no significant dif ferences in pain score and patients’ satisfaction between 
groups. Overall, the results revealed that the four safe strategies reduced the 
incidence of human errors ef fectively.
Conclusion: Implementation of the four safe strategies for the PCA practice 
can minimize the risk of human errors ef fectively. To standardize physicians’ 
orders by using level-based standard PCA prescribing and pump program-
ming did not af fect the ef ficacy of pain relief and patients’ satisfaction. 
Whichever prescription is utilized, the overall safety and success of PCA us-
age rely on the expert supervision of nurses and anesthesiologists in an acute 
pain service. 
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14AP03-3
A Multistep protocol designed and implemented to reduce 
errors in drug handling and their administration in anesthesia: 
a clinical audit 

Raoof H., Taqi A., Farooq A.
Kaul Associates Hameed Latif Hospital, Dept of Anaesthesiology & Intensive 
Care, Lahore, Pakistan

Background: Medication error is any preventable event that may cause or 
lead to inappropriate medication use or patient harm.The estimated rate of 
drug errors is reported to be around one error in every 133 anaesthetics.In 
order to reduce drug handling related errors, we devised a four step protocol 
in our department.
1) The identity of the drug will be confirmed by two persons, at least one of 
them being the anaesthesia doctor who is going to administer it. The drug will 
be drawn in the syringes labelled with colour coded stickers.
2) A receptacle will be placed in each or at the commencement of each case, 
all used ampoules will be kept in this receptacle. This will help to identify the 
drugs administered during the case if drug error is suspected in a case.
3) All drugs are kept in their packs in the operating room as well as in the 
pharmacy. The ampoule will only be removed from the pack when the drug is 
to be withdrawn into the syringe.
4) All filled syringes will be discarded at the end of the case. Fresh drugs will 
be drawn for every case.
Goals of Study:
-To look for compliance of drug handling protocol among residents and con-
sultants.
-To compare the incidence of errors related to drug handling before and af ter 
the implementation of drug handling protocol
Material and methods: Compliance of the protocol was checked by data 
analysis of 2 years data from 5000 anaesthesia record forms of three hospitals 
of Lahore.Number of critical incidents related to drug error in our hospitals 
was checked 2 years before and 2 years af ter the implementation of drug 
handling protocol from our critical incident registers.
Results and discussion: Compliance of drug handling protocol following was 
found to be improved from 81.5% to 85% on an average among residents and 
from 73.4% to 85.3% among consultants from year 2014 to year 2015.Af ter 
the implementation of drug handling protocol in our department, incidence of 
drug related errors was found to be reduced from 0.06% to 0.04% (p-value = 
0.3196 and Odds Ratio=1.499). Majority of drug errors were related to wrong 
drug administration (42%) and wrong dose administration (21%) both before 
and af ter the drug handling protocol implementation.
Conclusion: We suggest an addition of a step in departmental protocol that 
there should be a second “two person check” at the time of administration of 
drugs.Incorporation of drilling sessions and maximum reporting of drug er-
rors will help reducing drug errors and will improve patient’s safety. 

14AP03-4
DASh and slash: race to improve patient safety 

Fullbrook A., Kua J., Lim A.
St Helier Hospital, Dept of Anaesthesiology, London, United Kingdom

Background and Goal of Study: The ‘can’t intubate, can’t oxygenate’ (CICO) 
scenario is a well-recognised life-threatening anaesthetic emergency1. The 
new Dif ficult Airway Society 2015 guidelines promote surgical cricothyroid-
otomy as the final ‘Plan D’ strategy for CICO management and also highlight 
the importance of human factors2.
Our audit aimed to assess the impact of introducing a standardised, pre-
packed surgical kit to reduce the time taken to collect individual instruments 
for a surgical cricothyroidotomy. We also canvassed our anaesthetic col-
leagues regarding their views on these packs and their preferred CICO strat-
egy. 
Materials and methods: Operating department practitioners (ODPs) were 
asked to collect equipment required to perform a surgical cricothryoidotomy 
under timed conditions. A pre-packed surgical airway kit was then introduced 
and ODPs were retimed on collection. We also surveyed members of our an-
aesthetic department, asking about their preferred ‘Plan D’ airway technique2 
and to appraise the contents of the new surgical pack. 
Results and discussion: Prior to the introduction of the surgical kit, the medi-
an time taken by ODPs to collect the necessary equipment was 65.5 seconds 
(interquartile range (IQR), 50.75-132.5 seconds). With the introduction of the 

new pack, median time was reduced to 37 seconds (IQR 34 - 67 seconds).
Our survey revealed 85% of our colleagues agreed entirely with the core com-
ponents of the pack. However, less than 50% would choose a surgical crico-
thyroidotomy as their preferred “Plan D” for a CICO scenario. In particular, 
less than 10% of anaesthetic consultants preferred this option, despite the 
new DAS guidelines advocating this strategy2. 
Conclusion(s): Our audit demonstrates the clear potential of a dedicated 
surgical airway pack in improving ef ficiency in CICO management. In future, 
we plan to deliver a focused education programme to improve awareness 
of the pack amongst all staf f working in environments where anaesthesia is 
delivered. To address the issue of aversion towards performing surgical crico-
thyroidotomy, we aim to organise a workshop for our department to practise 
and improve their confidence with this technique.
References: 
1. Cook TM, Woodall N, Frerk C; on behalf of the Fourth National Audit 
Project. Br J Anaesth. 2011;106(5):617-31
2. Frerk C, Mitchell VS, McNarry AF, et al. Br J Anaesth. 2015;115(6):827-48 

14AP03-5
Audit of revised Major Haemorrhage protocol awareness 
and equipment levels in a new Glasgow hospital: a rapid 
improvement event 

Hughes C., Owen K., Ahmed R., Manchanda L., Mcgrat tan T.
Queen Elizabeth Universit y Hospital, Dept of Anaesthesiology & Intensive 
Care, Glasgow, United Kingdom

Background and Goal of Study: The ef fective management of massive 
haemorrhage is a key capability for any anaesthetic department (1). 
The British Commit tee for Standards in Haematology have identified several 
reasons why hospitals fail to achieve standards of care, including inadequate 
training and awareness of local protocols and untimely collection of blood 
samples and components (2). 
An established Major Haemorrhage protocol was revised for use in the new 
Queen Elizabeth University Hospital theatre department in May 2015. This 
audit aimed to assess awareness of the new protocol and appropriate equip-
ment levels in theatres, as part of a rapid improvement event.
Materials and methods: A baseline snapshot audit was performed in June 
2015. Staf f in 13 working theatres were asked if they had read the new pro-
tocol. The number of theatres with the minimum required levels of equipment 
were recorded in 19 theatres. Results were discussed with the Anaesthetic 
Sister and recommendations implemented including staf f training on the pro-
tocol and regular checks on the adequate supply of equipment in each theatre 
by anaesthetic assistants. Three months later an unannounced audit of equip-
ment levels was undertaken.
Results and discussion: 64% (18/28) of trained nursing staf f and 70% (16/23) 
anaesthetists had read the protocol. The protocol was displayed in 95% of 
anaesthetic rooms and 95% of theatres (18/19). Theatre equipment levels at 
baseline and at re-audit are shown in table 1. 

Equipment Baseline (%) Re-audit (%)

Crossmatch forms 32 47

Full blood count bottles 95 63

Coagulation bottles 79 84

Crossmatch bottles 95 68

[Results of baseline audit and re-audit. n=19]

Conclusion: Staf f awareness of the new protocol was evaluated in the base-
line audit to guide training on the subsequent new protocol familiarisation. 
Equipment levels in theatres were variable and implementation of the initial 
recommendations did not improve this. Therefore, we recommend a Major 
Haemorrhage trolley, as a source of equipment which can be checked and 
restocked regularly and rapidly brought to the appropriate theatre. This is cur-
rently in development.
References: 
1. Blood Transfusion and the anaesthetist: Management of Massive 
Haemorrhage, AAGBI 2010 
2. Guidelines on the management of massive blood loss. British Commit tee 
for Standards in Haematology Writing Group. Br J Haematol. 2006;135:634-
641. 
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14AP03-6
Anaesthetic record keeping: consent 

Johnson R., Holmes K.
Derriford Hospital, Dept of Anaesthesiology, Plymouth, United Kingdom

Background and Goal of Study: We regularly audit anaesthetic record keep-
ing using RCoA standards. Of particular interest is consent. Consent require-
ments have become more stringent following a landmark Supreme Court 
judgement. A Doctor is required to take “reasonable care to ensure that the 
patient is aware of any material risks involved in any recommended treat-
ment”.1 This is in line with GMC recommendations.2 Specific anaesthetic risks 
and frequency are printed on our anaesthetic chart, and changes in consent 
were discussed at a departmental meeting. We expected to find consent to 
include all listed risks, even if rare.
Materials and methods: We carried out a retrospective review of 30 patient 
notes over a 24 hour period. The proposed standard was 100% documenta-
tion of discussion of all listed anaesthetic complications.
Results and discussion: Documentation of consent was poor - recorded 
in 66.6% (20/30) and only partially covering the list of ‚anaesthetic risks’. 
Discussion possibly takes place but is not documented. This may be caused 
by time constraints in an overpressured service, or habit. It is challenging to 
discuss risks in full for fear of distress, refusal of surgery, and subsequent 
harm. However it is no longer accepted practice to disclose only “what this 
patient would regard as relevant”3 or adopt a “paternalistic” medical model. 
A patient-centred approach allows the patient to “weigh up the potential ben-
efits, risks and burdens of the various options”3. The extent of how this applies 
practically to anaesthesia needs to be further defined.
Conclusion(s): Documentation of consent did not meet the proposed stan-
dard. Reasons are unclear but practice must improve to meet new recommen-
dations; this will be reviewed in light of the awaited AAGBI guidelines. 
We have adopted a multi-strand improvement approach. We are surveying the 
anaesthetists to ascertain whether consent is discussed but not documented. 
Patients are being asked to rate their satisfaction with the anaesthesia process 
and risk information provided. We plan a subsequent pilot of a paper consent 
form specifically for anaesthesia, to be delivered at preassessment, to allow a 
targeted and informed discussion on the day of surgery.
References: 
1. New rules of consent - update on the UK law, 25th March 2015. www.rcoa.
co.uk 
2. Consent: patients and doctors making decisions together, General Medical 
Council June 2008 
3. Consent for Anaesthesia, AAGBI, Revised edition January 2006 

14AP03-7
Codonics XL Printer - A single centre experience 

War M., Liu M.C., Choo W.-S., Ng H.P.
Ng Teng Fong General Hospital, Dept of Anaesthesiology, Singapore, 
Singapore

Background and Goal of Study: Patient safety has been the epitome of 
what we do as anaesthetists. Drug errors due to wrong labelling is 20%1. The 
Codonics drug label printer machine (CM) is a possible solution as opposed 
to preprinted labels (PL). Being the first hospital in Singapore to employ this 
system solely, we wanted to find out if the end user believes that this system 
improves work flow and contribute to patient safety.
Materials and methods: We sent out an electronic survey of 20 questions 
with a before/af ter format focusing on both the usability of the CM as well as 
drug delivery and patient safety using the Survey MonkeysTM for data collec-
tion/analysis af ter a period of training and usage.
Results: Response rate to the survey was 67%. Nearly half of the respondents 
(46.7%) are junior staf f members who are major users of this system.
When queried on the adherence to Joint Commission International standards 
(JCIS) with PL, most respondents will write the drug concentration, be able to 
find appropriate labels and read the handwriting of ten. However, with respects 
to the date/time/preparer’s name, most admit they rarely do so. In comparison 
to the CM, respondents feel that label creation is at least somewhat easier with 
respects to customization or creation of specialized labels. Most take a slightly 
longer time to create the labels.
With respect to safety, majority utilize the read-back function on the CM as 
well as double checking the vial contents and syringe contents before admin-
istration most of the time. 
Overall, the respondents feel that patient safety has improved (53%), are gen-

erally satisfied with the CM (54%) and would choose the CM over PL (63%).
Discussion: The good response rate accurately reflects sentiment. Potential 
reasons for deviation from JCIS include clinical autonomy and lack of guide-
lines2. We feel CM eliminates this inertia and increases compliance.
IV drug administration has inherent risks. It is heartening to know that safety 
features of CM is widely employed and do not require incentive to improve 
results3. Read-back may potentially reduce delivery of expired drugs and in-
fection as well as administration errors. 
Further studies are needed to assess error reduction with introduction of CM.
Conclusion(s): CM has generally been well received by staf f and feel that 
workflow and patient safety has improved with its introduction.
References: 
1. Abeysekera A Anaes 2005
2. Webster CS Anae IC 2015
3. Jelacic S Anes Analg 2015

14AP03-8
Declaration of Helsinki Implementation boosted by a SENSAR 
simulation and debriefing course 

Terradillos E.1, Garrido A.1, Arnal D.2, Pérez M.2, Gómez Y.2, Iñiguez E.2

1Hospital General Universitario Gregorio Marañon, Dept of Anaesthesiology 
& Intensive Care, Madrid, Spain, 2Hospital Universitario Fundación Alcorcón, 
Dept of Anaesthesiology & Intensive Care, Alcorcon, Spain

Background and Goal of Study: Clinicians don’t usually have specific train-
ing on team working and patient safety. The 2010 Declaration of Helsinki 
(DoH) of Patient Safety (PS) in Anesthesiology states accordingly, “ Education 
have a key role to play in improving patient safety, and we fully support the 
development, dissemination and delivery of patient safety training”.
Learning not technical skills in our classic learning system is dif ficult. 
According to international literature clinical simulation is called to be a very 
ef ficient method in adult learning specially useful in multidisciplinary high ef-
ficiency team training. Crisis Resource Management (CRM) method is a 15 
key principles methodology developed for an ef fective teamwork in a crisis 
situation.
SENSAR is a non-profit Pacient Safety Organization founded by anaesthesi-
ologists in 2009, including 86 dif ferent hospitals by now. It uses an incident 
reporting system and provides training for best practices in safety. Af ter 5.000 
critical incidents analized, SENSAR settled focus in human factor (individual 
or collective) and priorized team education as an aim, according to Helsinki 
Declaration.
Materials and methods: Supported by SENSAR, we developed a mixed on-
line / on-site “Declaration of Helsinki - Crisis Resource Management course”. 
E-learning program is followed by a one-day simulation and debriefing work-
shop dealing specifically with Declaration of Helsinki scenaries and CRM con-
cepts.
A total of 30 students participated in 3 dif ferent editions. We surveyed them 
about satisfaction concerning the learning method in Patient Safety training.
Results and discussion: 100% students in three dif ferent groups answered 
our satisfaction survey.
The principal questions were about global calification, practical application, 
e-learning course and course organization.
The average for these items were:
- E-learning: 8.80
- Practical application: 9.14
- Global calification: 9.04
Conclusion(s): SENSAR has been stablished as an organisation boosting 
PS and DoH implementation. Learning programs in PS like ours should be 
developed.
Clinical simulation including debriefing is called to be an ef ficient tool to im-
prove adult learning.SENSAR “DoH and CRM” course are suitable for chang-
ing PS strategies in hospitals.We would like to improve and spread the course 
to every single hospital in SENSAR and many other european Hospitals of-
fering it to ESA. 
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14AP03-9
National cross-sectional survey of the availability of essential 
anaesthetic drugs in Madagascar 

Baxter L.1, Bruno E.2, Rakotoarison H.N.3, Ravelojaona V.A.4, Shrime M.5, 
White M.6

1Mercy Ships, Medical Capacit y Building, Stevenage, United Kingdom, 
2Universit y of Tennessee Health Science Center College of Medicine, 
Depar tment of Medicine, Memphis, United States, 3Mercy Ships, Medical 
Capacit y Building, Toamasina, Madagascar, 4Mercy Ships, Medical Capacit y 
Building, Taomasina, Madagascar, 5Harvard Medical School, Dept of 
Surgery, Boston, United States, 6Mercy Ships, Dept of Anaesthesiology, 
Toamasina, Madagascar

Background and Aim of Study: Availability of anesthesia drugs is essential 
for safe surgery. Recent years have seen repeated calls for tighter regula-
tion of ketamine and worldwide shortages of drugs such as suxamethonium. 
Ensuring reliable drug availability is key to reducing the ‚third delay’ as out-
lined by the Lancet Commission on Global Surgery1. The international charity 
Mercy Ships is working in Madagascar with the Ministry of Health on several 
quality improvement initiatives, including quantifying cost and availability of 
anesthesia drugs.
Materials and methods: Between September and December 2015, we con-
ducted a survey of availability of essential anaesthetic drugs2 and cost of a 
‚caesarian anesthesia kit’ patients need to purchase prior to surgery. Data was 
collected by face to face interview with anesthesia and pharmacy staf f. We 
report interim findings from 14 out of 20 regional reference hospitals (RRH).

Medication Availability: Always Availability:Sometimes Availability: Never
Ketamine 14/14 (100%) 0% 0%
Thiopentone 12/14 (85.7%) 2/14 (14.3%) 0%
Propofol 8/14 (57%) 0% 6/14 (43%)
Pancuronium 7/14 (50%) 2/14 (14.3%) 5/14 (35.7%)
Morphine/pethidine 4/14 (28.6%) 4 /14 (28.6%) 6/14 (42.8%)
Phenylephrine/
Ephedrine 9/14 (64.3%) 2/14 (14.3%) 3/14 (21.4%)

Atropine 11/14 (78.6%) 2/14 (14.3%) 1/14 (7.1%)
Diazepam 11/14 (78.6%) 3/14 (21.4%) 0%
Halothane 8/14 (57.1%) 2/14 (14.3%) 4/14 (28.6%)

[Availabilit y of medications across 14 sites]

Results and discussion: Suxamethonium and hydralazine are not available. 
Ketamine is universally available but halothane is available in less than 60% of 
RRHs. Pancuronium is the only muscle relaxant available but supply is unreli-
able. No hospital had access to all essential anaesthetic drugs on a standard 
list. 
A ‘caesarian anesthesia’ kit costs $87-100 USD compared to $0.5 USD for 1 
kilo of rice, $0.8 USD for 1 litre of fuel and $1.8 USD for a bar of soap. The 
complete lack of suxamethonium and hence the use of pancuronium for all 
cases requiring rapid sequence induction is alarming. No amount of training 
or equipment donation can remedy drug supply problems.
Conclusion: Greater advocacy on behalf of low income countries is required 
to make essential anesthesia medication af fordable and accessible.
References: 
1. Meara JG, Leather AJ, Hagander L et al. Lancet. 2015 Aug 
8;386(9993):569-624
2. Merry AF, Cooper JB, Soyannwo O et al. J Can Anesth (2010) 57:1027-
1034 
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14AP03-10
Unmatched syringe pumps and syringes lead to significant 
pump flow error 

Wang Y.
National Taiwan Universit y Hospital, Dept of Anaesthesiology, Taipei, Taiwan, 
Republic of China

Background and Goal of Study: Target concentration infusion (TCI) is a com-
puterized infusion system which set target site propofol concentration at de-
manded time point. Unmatched syringe brands and syringe mode could lead 
to significant drug dosage error. We want to verify the importance of mode 
selection and calibration for TCI use.
Materials and methods: Two dif ferent 50ml syringes were tested for Fresnius 
orchestra base workstation and orchestra model. We used a fixed-volume 
mode, and a fixed-duration mode to verify the error for fluid delivery. Average 
measurement errors in percentage and in total volume were recorded.
Results and discussion: Unmatched syringe modes could lead to systemic 
error from 5% to 18% in both syringes. In 2 hours infusion, the infusion volume 
could vary from 6ml to 17ml.
Conclusion: Self-correction to identify the compatibility of the syringe and 
infusion pump before use should be incorporated into standard practice. 
Unmatched syringe and syringe mode could be an error for drug delivery. 

14AP03-11
Quantifying anesthesia equipment needs in Madagascar 
as part of a national surgical plan 

Baxter L.1, Rakotoarison H.N.2, Bruno E.3, Close K.2, Ravelojaona V.A.2, 
White M.4

1Mercy Ships, Medical Capacit y Building, Stevenage, United Kingdom, 
2Mercy Ships, Medical Capacit y Building, Toamasina, Madagascar, 
3Universit y of Tennessee Health Science Center College of Medicine, Global 
Surgery Research Associate, Memphis, United States, 4Mercy Ships, Dept of 
Anaesthesiology, Toamasina, Madagascar

Background and aims: The Lancet Commission on Global Surgery aims 
to help provide safe af fordable and accessible surgery by assisting govern-
ments develop a National Surgical Plan1, Anesthesia services form an integral 
part of this plan, and accordingly need proper quantification. 
The charity Mercy Ships is working with the Malagasy Ministry of Health to im-
plement the WHO Surgical Safety Checklist (SSC) and donate Lifebox pulse 
oximeters to all Regional Reference Hospitals (RRH). Additionally, we aim to 
quantify anesthesia services so as to help develop a national surgical plan. 
Materials and methods: Between September and December 2015, we taught 
the SSC, provided Lifeboxes and quantified the anesthesia equipment in 14 
of 20 RRHs. Need was quantified using an ‚international standards’ question-
naire, face to face interview and direct observation. Questionnaire answers for 
availability were scored using a 3 point Likert Scale. Here we present interim 
data from 14/20 regional sites. 
Results and discussion: 14 of 20 RRHs were surveyed, serving a population 
of 7,212,537. Capnography was not available at any site and ECG monitoring 
was rarely used. Reliable oxygen supply and suction were available at 36% of 
sites; 50% of sites had a vaporiser. Universal lack of capnography and ECG 
monitoring indicates none of the 14 RRHs reliably achieved WHO standards. 
More than 50% of sites have adult airway equipment; however, few had pedi-
atric supplies, a critical shortage as 85% of children in low income countries 
require surgery by the age of 152. 

Equipment Proportion of sites where equipment always available

Pulseoximeter 8/14 (57%)

Blood pressure monitoring 11/14 (79%)

Ventilator 4/14 (29%)

 Adult Paediatric

Pulseoximetry probes 8/14 (57%) 0/14 (0%)

Self inflating bag 11/14 (79%) 6/14 (43%)

Oropharyngeal airway 11/14 (79%) 3/14 (21%)

Endotracheal tubes 13/14 (93%) 5/14 (36%)

Laryngoscopes 8/14 (57%) 5/14 (36%)

[Equipment availabilit y at 14 referral hospital]
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Conclusion: All 14 hospitals could be easily and inexpensively equipped with 
donated or purchased pediatric and adult airway equipment as part of the 
national surgical plan.
Acknowledgements: Travel and Education grant for L. Baxter received from 
National Institute of Academic Anesthesia
References: 
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14AP03-12
Re-audit of accessibility of current guidelines for the 
anaesthetic machine check and management of anaesthetic 
emergencies 

Pallister E., Ramm K., Walunj A.
Good Hope Hospital, Dept of Anaesthesiology & Intensive Care, Birmingham, 
United Kingdom

Background and Goal of Study: Patients undergoing procedures under an-
aesthesia or sedation in theatre and non-theatre areas are at risk of anaes-
thesia-related incidents, cardiac arrest and peri-arrest problems. RCoA and 
AAGBI recommend access to guidelines for management of such problems 
in all areas where anaesthesia is provided. 
However ongoing audit in Good Hope Hospital showed that access to hard 
copies of guidelines is sub-optimal. Audit in 2015 showed compliance to be 
abysmal at 34%. This was highlighted to theatre management and corrective 
measures implemented. Re-audit took place in December 2015 to evaluate 
success of this intervention.
Materials and methods: Ten theatres were examined for the presence of 
seven guidelines each. The remaining four high risk areas (two recovery ar-
eas, emergency and radiology departments) were examined for three 2015 
Resuscitation Council algorithms. Data was analysed using simple statistical 
methods.
Results and discussion: Theatres were 100% compliant, having a full sets of 
guidelines. The four remaining high risk areas did not contain any guidelines.
The overall compliance thus improved to 85%. This is an important patient 
safety issue as guidelines are essential to negate the ef fect of human factors 
in high pressure situations.
Conclusion: Whilst there is significant improvement in many areas, some sec-
tors have been neglected. Ownership of the project by enthusiastic individu-
als led to remarkable change in theatres, but non-theatre areas need further 
input. Discussion with the relevant departments, education and incorporating 
a daily ‚guideline check’ is the next step in ensuring compliance. Regular re-
audit is essential to avoid complacency.
References: 
1. Guidance on the Provision of Anaesthesia Services.London:Royal College
of Anaesthetists,2015
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[Comparison of Percentage Compliance by Area between audit and re-audit]

[Trend in guideline availabilit y by audit year]

14AP04-1
What if we don’t inflate the cuff of laryngeal mask airway (LMA) 
during spontaneous ventilation? 

Prim T., Guasch E., Valbuena I., Iannunccelli F., Gilsanz F.
Universit y Hospital of La Paz, Dept of Anaesthesiology & Intensive Care, 
Madrid, Spain

Background and Goal of Study: Hyperinflation of the LMA cuf f is considered 
a risk factor for airway morbidity and air leakage increases around the LMA.1 
Hypoinflation is related to air leakage. Manufacturers recommend inflating the 
cuf f up to the maximum volumes recommended and/or adjusting cuf f pres-
sure (CP) <60cmH2O.2, 3

Our aim was to measure CP and ef fective airway sealing when an LMA is in-
serted without any additional increase in cuf f volume (CV), for endobronquial 
ultrasound (EBUS) procedures.
Materials and methods: Af ter local Ethics Commit tee approval, we per-
formed a prospective observational study. Patients classified as ASA I-III, aged 
>18 years old, scheduled for EBUS procedures under elective general anaes-
thesia, breathing spontaneously, were included. 
LMA Ambu® Auraonce (size 3-5) was directly inserted from the sterile pack-
age without any variation (regardless the manufactures recommendation in 
respect of the volume). The CP was measured using a calibrator cuf f manom-
eter. Also, 3 inspiratory and expiratory tidal volumes were recorded when a 
good capnometry curve was obtained. Dif ferences that appeared were de-
fined as: leak volume (LV) (we consider acceptable <30 ml).
Complications such as sore throat, dysphonia and dysphagia were recorded 
in the first post-operative period.
Results and discussion: 69 patients were included in this study. 30,4%(n=21) 
inserted LMA had a CP>60cmH20. CP were significantly higher in size 4/5 
LMA [32, 7% (n=18) -100% (n=3)] compared to size 3 (0%) (p=0,028). 
Incidences in complications (all of them related to sore throat) were signifi-
cantly higher when the CP>60cmH2O vs. those with <60cmH2O [38, 1 %( 
n=8) vs. 6, 3% (n=3), OR =9, 2 (95%CI 2,13-39; p=0,002)].
There was no correlation between CP and LV [75, 4% (n=52) LV <30ml]. LV 
was 3 times higher in LMA 4/5 vs. LMA 3.
Conclusion(s): In non inflated LMA, a significant percentage of them have a 
greater intra-cuf f pressure than those generally recommended (<60cmH2O), 
with the additional appearance of sore throat. 75,4% of LMA had a LV <30ml.
The larger size of the LMA (4/5) has a significantly higher CP and more LV.
Therefore, CP should be measured routinely using a manometer to minimize 
potential pressure-related airway complications.
References: 
1. Seet.E, et al.; Anesthesiology 2010; 112: 625-7.
2. Hockings.L, et al.; Pediatric Anesthesia 2010; 20: 313-317 
3. Ungern-sternberg B, et al.; Pediatric Anesthesia 2009; 19: 837-843. 
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Can we integrate videolaryngoscope airway management 
in ERAS guidelines? 

Martinez Hurtado E.1, Sanchez Merchante M.2, Renedo Corcóstegui P.3, 
de Luis Cabezón N.4, Ripolles Melchor J.1, Calvo Vecino J.M.1, 
AnestesiaR AIrway Review Group (AIR Group)
1Infanta Leonor Universit y Hospital, Dept of Anaesthesiology & Intensive 
Care, Madrid, Spain, 2Alcorcon Fundation Universit y Hospital, Dept of 
Anaesthesiology & Intensive Care, Madrid, Spain, 3OSI Alto Deba, Dept of 
Anaesthesiology & Intensive Care, Mondragón, Spain, 4Basur to Universty 
Hospital, Dept of Anaesthesiology & Intensive Care, Bilbao, Spain

Background: Multidisciplinary anaesthetist perioperative approach has re-
cently focused on Enhanced Recovery Af ter Surgery (ERAS), with dif ferent 
strategies to decrease patients perioperative stress, reduce organ involve-
ment produced by surgical trauma and hasten the patient’s general recovery, 
in order to reduce post-operative complications, improvement patients’ safety 
and a reduction in mortality1. Endotracheal intubation is the gold standard 
for airway management. Although most of the patients are successfully in-
tubated without major problems, failure may result in hypoxia, hypecarbia, 
various dysrrhythmias, cardiac arrest, brain damage or even fatalities. But, 
even in cases where intubation is achieved, it can leads to undesirable he-
modynamics alterations (HA) response by sof t tissue damage and marked 
sympatho-adrenal response due to stimulation of supraglot tic tissues2. 
Videolaryngoscopes (VL) facilitates intubation without moving the patient’s 
head and neck, producing less HA than the Macintosh Laryngoscope (ML)3.
Materials and methods: We performed a search of the current literature on 
the dif ferent HA caused by the use of VL against ML.
Discussion: The use of a conventional Macintosh blade can induce tachycar-
dia, hypertension and increase of plasma catecholamine concentrations (2) 
by direct stimulation of proprioceptors at the base of the tongue, depending 
on magnitude and duration of airway manipulation and duration of apnea. 
HA may alter the delicate balance between myocardial oxygen demand and 
supply and precipitate myocardial ischemia in patients with coronary artery 
disease, which supposes a risk to present postoperative complications and 
delay recovery.
Conclusion(s): VL blade’s angulation exerts minimal or no pressure on the 
upper airway structures during videolaryngoscopy (3), with less pressure on 
the tongue compared to the ML blade. 
So that we believe that the use of VL can become standard of care for securing 
the airway in ERAS patients, even with normal airway, since minimize hemo-
dynamic response to tracheal intubation.
References: 
1. Kehlet H. Enhanced Recovery Af ter Surgery (ERAS): good for now, but 
what about the future? Can J Anaesth.
2. Kovac AL. Controlling the hemodynamic response to laryngoscopy and 
endotracheal intubation.J ClinAnesth.
3. Gavrilovska-Brzanov A et al. Evaluation of the Hemodynamic Response 
Comparing the Air traq with Macintosh Laryngoscopes in Cardiac Surgical 
Patients. Acta Inform Med. 

14AP04-3
Inadvertent ultrasound-guided insertion of a central 
venous catheter into a carotid artery: the value of pressure 
transduction and blood gas analysis as additional tests to 
check position 

Hazarika T.1, Kleeman P.1, Hodson M.1, Siriwardhana S.A.2

1West Cumberland Hospital, Dept of Anaesthesiology & Intensive Care, 
Cumbria, United Kingdom, 2Nor th Middlesex Universit y Hospital (Now 
Retired), Dept of Anaesthesiology, London, United Kingdom

Background: Serious complications can result from an inaccurate central line 
placement. 
Case report: A 38-year old man suf fered several generalised tonic-clonic sei-
zures and was intubated, ventilated and taken to ICU. 
A central venous catheter (CVC) was inserted by a senior anaesthetist under 
ultrasound guidance. A chest X-ray showed correct level of the tip and no 
pneumothorax. A pressure transducer was connected and the trace obtained 
was neither typical of a CVC pressure trace or an arterial trace. 20 mins later it 
was needed to start Nor-Adrenaline infusion. However, suspicions had been 
aroused that the line was incorrectly placed. 

A blood gas was therefore taken from the line; which showed to be clearly 
arterial with a pO2 of 38.2 kPa. 
Discussion: Inadvertent and unrecognised arterial cannulation is a serious 
and possibly fatal complication.¹ A commonly-used test for confirming that 
a central line is correctly placed has been chest X-ray. The current American 
Society of Anesthesiologists (ASA) guidelines for central venous access 
recommend a chest X-ray as a method to verify catheter tip placement.² . 
Although an ultrasound-guided³ approach is the standard approach for cen-
tral line placement and has reduced the risk of inadvertent arterial placement,4 

Ho et al’s report5 and our experience both demonstrate that ultrasound-guid-
ed insertion does not abolish this risk.
If the CVC pressure trace produces an untypical or ambiguous reading, a 
blood gas analysis should then be done to confirm whether the tip of the line 
is in a vein or an artery. While a chest X-ray is still required to ensure no pneu-
mothorax and correct position and depth of insertion of the catheter.
References: 
1. Maiet ta PM. Accidental carotid artery catheterisation during at tempted 
central venous catheter placement. AANA J. 2012; 80(4):251-55
2. American Society of Anesthesiologists: ASA Task Force Practice Guideline 
for central venous access Anesthesiology March 2012.
3. Ayoub C, Lavallee C, Denault A. Ultrasound guidance for internal jugular 
vein cannulation. Can J Anaesth. 2010; 57(5):500-514
4. Goulding G. Unrecognised carotid arterial cannulation: prevention and 
management. Anaesth Intensive Care 2014; 42:696-99
5. Ho TSL, Spanger M, Hayward P, McNicol L, Weinberg L. Missed carotid 
artery cannulation: a line crossed and lessons learnt. Anaesth and Intensive 
Care 2014; 42:793-800
Learning points: Transduction and blood gas analysis are vital to confirm 
Central Venous position. 

14AP04-5
Incidental finding of a foreign body during rigid laryngoscopy - 
a pitfall for the anaesthesiologist 

Fernandes A., Marques da Silva R., Coimbra L., Gouveia F., Losa N.
Centro Hospitalar de Vila Nova de Gaia/Espinho, Dept of Anaesthesiology, 
Vila Nova de Gaia, Por tugal

Background: The assessment of airway is mandatory for any surgical pro-
cedure performed under anesthesia. However, it can be dif ficult in children 
because of lack of collaboration and anatomical and physiological features. 
Foreign bodies (FBs) in the airway are frequently reported among children. 
These can remain unnoticed for a long time without mucosal damage or air-
way obstruction.1 We report a case of an incidental finding of FB during rigid 
laryngoscopy. 
Case report: A 3-year-old caucasian boy, 20 kg, ASA I, presented for ad-
enotonsillectomy and myringotomy in elective context. No relevant facts were 
found on medical history or on the airway evaluation, despite the hypertro-
phied tonsils. Anaesthesia was induced with oxygen and sevoflurane. Af ter 
50 mcg fentanyl, he was intubed orally with a 5 mm ID RAE tube. There was 
no respiratory distress at any time and surgery was started. When placing the 
rigid laryngoscope, one buttont was surprisingly found, in the nasopharynks, 
with nearly 1 cm in diameter. It was carefully removed with tweezers, without 
complications. A nasofibroscopy was subsequently performed for exclusion 
of mucosal lesions or the presence of other objects. The surgery took place 
unevent ful. 
Discussion: FBs in airway are common occurrence in pediatric but most are 
not reported in medical journals. Most common FBs in children are coins, 
marbles, buttons and batteries and this can be suspected by history or clini-
cal signs, or incidentally discovered.2 Complications may arise due to the 
presence of FB or with the procedure, and include bleeding, airway obstruc-
tion, laryngeal edema, infection and pushing the FB into the subglot tic space, 
esophagus, or trachea and this may become an emergency. To avoid these 
complications, it is important a careful assessment of airway and teamwork 
between the anesthesiologist and the surgeon. 
References: 
1. Mahfouz AK, Khan MS. Incidental finding or foreign bodies during nasal 
intubation in a mentally challenged patient. Middle East J Anaesthesiol. 2013 
jun; 22(2):191-4. Journal 2009, 2:9148. 
2. Yasny JS. Nasal foreign bodies in children: considerations for the 
anesthesiologist. Paediatr Anaesth. 2011 Nov;21(11):1100-2.
Learning points: Securing an airway is a vital task for the anesthesiologist. 
Increasing an anesthesia care provider’s awareness of the significant implica-
tions of FBs can optimize safe management of this condition. 
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Availability of head-mounted display for ultrasound guided 
central venous cannulation 

Kasuya Y., Inano C., Moriwaki S., Fukada T., Ozaki M.
Tokyo Women’s Medical Universit y, Dept of Anaesthesiology, Tokyo, Japan

Background and Goal of Study: Recently several types of head-mounted 
displays are available to use in the medical situation. Head-mounted display 
can provide the visualized information without moving direction of eyesight. 
Near-Eye Display (NED; under development product, JVC Kenwood, Japan) 
was a newly developed head-mounted type wearable display which was light-
weight, easy to fit and had high image quality. Because ultrasound guided 
central venous cannulation technique requires two separate visual informa-
tion; operating field information (needle and syringe) and sonographic infor-
mation. We hypothesized that NED might be a promising assist device for 
ultrasound guided central venous cannulation. 
Methods: Experienced anaesthesiologists　performed the ultrasound 
guided central venous cannulation on training simulator with conventional 
standard　method (without NED) and with NED method. Ultrasound real time 
image and operating field were record by video camera. From recorded video 
image, duration time from ultrasound probe set ting onto the skin surface to 
the initiation of needle insertion (T1), from needle insertion to needle access-
ing the venous (T2), from needle accessing the venous to confirmation of 
guidewire by ultrasound image (T3) were identified and compared between 
two methods. Examinees intended to perform central venous cannulation 
with non-penetration manner, and the incidence of unintentional posterior ve-
nous wall penetration was also identified.
Results and discussions: Eleven anaesthesiologists performed central ve-
nous cannulation three times both with standard and NED method, therefore 
total of 66 procedures were completed. Duration time of standard and NED 
method were T1; 5.5±2.0 sec and 6.4±2.9 sec (p=0.13), T2; 7.2±3.9 sec and 
6.7±3.8 sec (p=0.59), T3; 18.5±6.3 sec and 17.3±4.8 sec (p=0.38) and total 
time; 31.3±8.7 sec and 30.2±7.9 (p=0.61). Unintentional posterior wall pen-
etration happened 7 times (21%) with standard method and 3 times (9%) with 
NED (p=0.17). With NED, cannulation time was similar to standard method 
and posterior wall penetration tended to happen less frequently. 
Conclusion: Considering all examinees had never trained NED method be-
fore this study, and had been fully experienced central venous cannulation 
with standard method, NED seems to be a promising assist device for ultra-
sound guided central venous cannulation. 

14AP04-7
Forced air warming device failure resulting in smoke and soot 
on a surgical patient 

Tsai J.Y., Moon T., Vachhani S., Van Meter A., Dang A.Q., Potylchansky E.
MD Anderson Cancer Center, Dept of Anaesthesiology, Houston, United 
States

Background: Forced air warming (FAW) devices are used in the operating 
room to maintain normothermia. Proper use involves connecting the hose of 
the warming unit to a disposable blanket with a perforation pattern that evenly 
distributes heat (1,2). 
Case report: A 67 year old patient with lung cancer presented for robotic-
assisted lef t upper lobectomy. The patient was taken to the operating room, 
ASA monitors were applied, general anesthesia was induced, and the airway 
was secured. Af ter positioning, a FAW blanket was applied, and the heating 
device was set to 43°C. Foley temperature was 35.7°C, decreased to 35.0°C, 
and increased to 35.8°C by the end of the case. At the end of surgery, the line 
isolation monitor alarmed and was investigated. A few minutes later smoke 
was noticed in the field, and the drapes were removed to identify the source. 
No flames were seen, and no obvious source of smoke was identified. Black 
punctate spots were noted on the sheets and the patient’s legs (Fig 1) in the 
pattern of the FAW blanket holes. The soot was wiped of f the patient, and 
no injury was seen. The blanket was dry, but the warming unit sat in spilled 
irrigation.

[Fig 1, soot deposits]

Discussion: Our institutional biomedical service evaluated this incident and 
device and concluded that the air-intake on the bottom of the unit entrained 
irrigation into the device, causing a short circuit within the unit. This electrical 
short created smoke inside the device, which was then blown out through 
the hose and deposited as soot through the perforation holes in the inflatable 
blanket. The unit was removed from service and returned to the manufacturer. 
This is a case of a near-miss that could easily have resulted in an OR fire.
References: 
1. ht tp://www.fda.gov/downloads/Safety/FDAPatientSafetyNews/
UCM417771.pdf
2. ht tp://www.apsf.org/newslet ters/html/2002/spring/13warmingdevices.htm
Learning points: Attention to fluids around electrical devices can minimize 
intraoperative fire risk. 

14AP04-8
Preventing central venous catheter guidewire retention using 
a novel safety procedural pack: a pilot clinical simulation 
randomised controlled trial 

Livesey A., Mariyaselvam M., Sinha S., Young H., Patel J., Young P.
Queen Elizabeth Hospital King’s Lynn, Dept of Intensive Care, King’s Lynn, 
United Kingdom

Background and Goal of Study: Central Venous Catheter (CVC) guidewire 
retention is a frequent ‚never event’. An engineered solution, the safety proce-
dure pack (SPP), ensures the procedure is impossible to complete without re-
moving the guidewire. For prevention of serious but rare events, interventions 
must not impact adversely on the normal procedure and should be easy to 
train staf f and implement widely. This study tests the hypothesis that doctors 
in a high risk scenario, with no training or familiarity with the SPP, will avoid the 
error of guidewire retention through its use.
Materials and methods: The SPP is a box containing a suture, suture holder 
and antimicrobial dressing. The SPP has a simple key system opened by 
inserting a guidewire into a labelled hole. With IRB approval and writ ten 
consent, doctors experienced in CVC placement were randomised to simula-
tion of routine practice (RP) or SPP and presented with a scenario whereby 
a colleague had been urgently called away mid-CVC insertion. Participants 
were asked to safely complete the procedure as per their normal practice. 
The manikin model had the CVC inserted with the guide wire lef t in the distal 
lumen, visible through the transparent tubing to the hub and retrievable with 
forceps from the hub. No guidewire was present on the trolley or in the empty 
sharps bin. A monitor showed ectopic beats. If specifically asked, the junior 
assistant stated only that the SPP was a new safety procedure pack recently 
introduced into the hospital containing the sutures and dressings which could 
be used as a sharps repository af ter placement. 
Results and discussion: The SPP prevented guidewire retention before re-
turning the patient to the ward (80% RP v 0% SPP retention, n=20, p<0.001, 
Fisher’s Exact test). In the SPP group, participants undertook searches of trol-
ley, floor and/or sharps bin before the realisation of the intra-luminal location 
of the wire and all (10/10) were removed without complications. A structured 
participant questionnaire showed the SPP improved guidewire safety, conve-
nience and sharps/wire disposal safety (10/10).
Conclusions: Using the SPP proved significant success in preventing the 
never event of CVC guidewire retention, alongside facilitating normal catheter 
placement. 
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Sight related complaints af ter prolonged laparoscopic 
oncogynecologic surgery 

Grauslyte L., Zavackiene A., Baliuliene V., Macas A., Rimaitis K.
Lithuanian Universit y of Health Sciences Hospital Kaunas Clinics, Dept of 
Anaesthesiology, Kaunas, Lithuania

Background and Goal of Study: Minimally invasive surgery is used in order 
to reduce surgical aggression and to minimize morbidity. Recently the safety 
of prolonged laparoscopic surgery has been called into question due to the 
possibility of increase in intracranial pressure caused by pneumoperitoneum 
and Trendelenburg position. One of the complications is thought to be re-
lated to sight. The goal of the study was to evaluate the rate of sight related 
complaints among women who underwent prolonged laparoscopic oncogy-
necologic surgery and to assess the impact of surgery duration on the rate 
of complaints.
Materials and methods: A retrospective cohort study was carried out in a 
teaching hospital. Medical records were analyzed of women who underwent 
laparoscopic oncogynecologic surgery lasting three hours or longer in the 
Trendelenburg position in 2013-2014. Subsequently all these women were 
contacted by phone in order to obtain the information regarding their sight 
following the surgery.
Results and discussion: Of 82 patients who fit the inclusion criteria, 57 (69,5 
%) were successfully contacted and included in the study. The average age 
of patients was 61,1 (±8,6) years. The average duration of surgery reached 
217,8 (± 58,2) minutes, ranging from 3 to 8 hours. During the interviews via 
phone 40,4% (n= 23) of patients expressed complaints related to sight fol-
lowing the surgery. The rate of those complaints statistically significantly de-
pended on the duration of surgery (p=0,011). 
Overall 29,7% (n=17) of patients complained of decreased eyesight making 
up 73,9% of all cases of visual disturbances. Seven (12,3%) patients report-
ed shimmering or black dots in the field of vision (30,4% of all complaints). 
Feeling of pain or tension in the eyes was the main complaint in four (7,0%) 
cases. In 30,4% (n=7) of cases related to sight complaints the visual distur-
bances occurred immediately af ter the surgery, the remaining cases mani-
fested a few weeks or months later. In 20 cases (35,1% of all study patients) 
the sight problems are present to this day. 
Conclusions: The rate of sight related complaints among patients following 
prolonged laparoscopic surgery is prominent and correlates to the duration 
of surgery. It shows that patient-safety oriented guidelines for prolonged lapa-
roscopic surgery need to be created, proving the necessity of future research 
aimed at evaluating the direct link between changes in intracranial pressure 
and prolonged laparoscopic surgeries. 

14AP04-10
Ribs à la carte 

Bastos Martins D.1, Coelho A.2, Palma Mira F.1, André A.I.1

1Centro Hospitalar Lisboa Ocidental, Dept of Anaesthesiology, Lisboa, 
Por tugal, 2Hospital Divino Espírito Santo, Dept of Anaesthesiology, Ponta 
Delgada, Por tugal

Background: Thoracic outlet syndrome refers to a constellation of signs and 
symptoms as consequece of compression of brachial plexus and subclavian 
vases in their path through scalene triangle. One of the commonest variations 
is the existence of cervical ribs, which are found in 1% of the population. The 
existence of this variation predisposes to structures injury specially when as-
sociated with hyperextension or hyperabduction of upper limbs. Although the 
clinic signs have an insidious onset it could appear anew symptoms af ter long 
positioning during surgery (1-2). 
Case report: To illustrate this situation we present a case report of 66 years 
old woman, ASA II, victim from a fall from height with consequent fracture of 
D11 and proposal for percutaneous fixation of D10-D12. The patient, with cor-
poral mass index 20, was asymptomatic at the time of surgery without any as-
sociated neurological deficit. For surgical procedure, the patient was placed 
in the prone position with hyperextension and hyperabduction of the upper 
limbs; special care has been taken to protect pressure areas. The surgery 
took about four hours with no significant blood loss or persistent hypoten-
sion. Af ter anesthetic recovery was noticed that the patient had a lef t upper 
limb plegia associated with hypoesthesia of the same side. From the clinical 
research it was identified two cervical ribs in the pre-anesthetic chest x-ray 
and a diagnosis of thoracic outlet syndrome was made. Following surgery 
the patient initiated therapy with corticosteroids and physiotherapy (3). Three 

months later, there was complete recovery of strength and sensibilty in the 
af fected limb, but the patient still had some degree of neuropathic pain. 
Discussion: About this clinical case we present this paper to make aware of 
the importance of pre-anesthetic evaluation because of the possibilty, some-
times very common, of anatomical variations that could lead to injuries result-
ing from extreme positioning during surgery that may go unnoticed in that 
first evaluation. 
References: 
1. Sanders RJ, Hammond SL, Rao NM. Diagnosis of thoracic outlet 
syndrome. J Vasc Surg 2007; 
2. Sanders RJ, Hammond SL. Management of cervical ribs and anomalous 
first ribs causing neurogenic thoracic outlet syndrome. J Vasc Surg 2002; 
3. Cuetter AC, Bartoszek DM. The thoracic outlet syndrome: controversies, 
overdiagnosis, overtreatment, and recommendations for management. 
Muscle Nerve 1989;
Learning points: Cervical ribs, patient positioning 

14AP04-11
Effects of compression stocking on cerebral oxygen saturation 
in patients undergoing surgery in beach-chair position 

Woo J.H., Kim Y.J., Kim J.H., Baik H.J.
School of Medicine, Ewha Womans Universit y, Dept of Anaesthesiology & 
Pain Medicine, Seoul, Korea, Republic of

Background and Goal of Study: Catastrophic neurologic complications re-
lated with shoulder surgery in the beach chair position have been reported. 
We aimed to investigate the ef fects of applying compression stocking on ce-
rebral oxygen saturation trying to reduce cerebral desaturation events. 
Materials and methods: Patients were assigned randomly to either the con-
trol group or thigh-high compression stocking (CS) group according to ran-
domization. All patients were placed in the supine position and sensors for 
Near-infrared spectroscopy (NIRS) and BIS were placed. Af ter the induction 
of general anesthesia, patients were changed to place in the beach-chair posi-
tion tilting up to 40. Mean non-invasive blood pressure, invasive arterial blood 
pressure and regional cerebral tissue oxygen saturation (rSO2) were recorded 
at the following times: before the induction of anesthesia,
5 minutes af ter the induction of anesthesia, 3 minutes and 5 minutes af ter the 
beach-chair position, 
1 hour af ter the beach-chair position, and 5 minutes af ter the supine position 
at the end of surgery. 
A decrease in the rSO2 of 20% or greater from the preoperative baseline was 
defined as a cerebral desaturation events (CDE). When cerebral desaturation 
occurred, we checked blood pressure, depth of anesthesia, end-tidal carbon 
dioxide tension, and hemoglobin. If it persisted, intravascular fluid or ephed-
rine 5 mg was administered. 
Results and discussion: The overall repeated-measures ANOVA revealed 
that rSO2 decreased significantly from 3 minutes af ter placing patients in the 
beach chair position and restored af ter repositioning to the supine position. 
Noninvasive arterial pressure and invasive arterial pressure at the level of 
middle ear also showed similar results. There was no interaction ef fect and 
statistically significant dif ference in cerebral rSO2 value between groups. The 
incidence of hypotension was
72.7 % in the control group and 27.3 % in the CS group. The incidence of CDE 
was 47.1% in the control group and 52.9% in the CS group. 
Conclusions: This study showed that overall patients showed a decrease 
of the value of blood pressure and rSO2 af ter the beach chair position. The 
patients wearing thigh-high compression stocking tended to have lower inci-
dence of hypotension but it could not contribute to prevent CDE. 
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Variability due to hospital on mortality in oncological gastric 
surgery in Spain 
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Baré M.3, Sarriá-Santamera A.4

1Hospital Universitario Morales Meseguer, Dept of Anaesthesiology, Murcia, 
Spain, 2Universidad de Alcala, Dept of Surgery, Madrid, Spain, 3Universidad 
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Background and Goal of Study: High at tributable variability to hospital on 
outcomes, if present, may indicate a substantial room of improvement in 
health care delivery. This study aims to quantify the variation in risk adjusted 
mortality in oncological gastric surgery between hospitals.
Materials and methods: A retrospective national population based study us-
ing data from “Conjunto Mínimo de Datos al Alta Hospitalaria” (CMBD) of the 
“Sistema Nacional de Salud” (SNS) in Spain was performed. All SNS patients 
discharged with diagnosis of gastric cancer (ICD-9 codes 151.XX and 230.2) 
that underwent total or partial gastrectomy (ICD codes 43.XX) between 1 
January 2006 and 31 December 2009 were identified, and a random intercept 
logistic regression model for hospital cluster was fit ted, achieving risk adjust-
ment through variable model selection using two standard criteria, namely 
the loglikelihood and discrimination of the model using the area under the 
receiver operating characteristics (AUROC) curves. Once the final model be-
ing fit ted, to assess the amount of variation between hospitals, the random ef-
fects variance was calculated, and the intraclass correlation coef ficient (ICC) 
roughly interpreted as the proportion of total variation explained by clustering, 
was also determined.
Results and discussion: We identified 7547 patients who had oncological 
gastric surgery in one of 248 hospitals, with a raw mortality rate of 8.77%. The 
risk adjustment model included age (odds ratio [OR] 1.07, 95% confidence 
interval [CI] = 1.06 to 1.08, p <0.001), low mortality ICD-9 diagnosis -(diag-
nosis codes were amalgamated in low and high mortality due to the great 
number of codes to account for)-,(OR 0.59, 95% CI = 0.49 to 0.71, p <0.001), 
charlson score greater than zero (OR 1.43, 95% CI = 1.20 to 1.71, p <0.001), 
female sex (OR 0.76, 95% CI = 0.64 to 0.91, p = 0.003), and elective surgery 
(OR 0.46, 95% CI = 0.39 to 0.56). 
The model had an AUROC curve of 0.76 (95% CI =0.73 to 0.77) indicating 
good discrimination ability. Patient related factors accounted for 91.8% of the 
outcome variation, with a considerable impact of hospital on outcome (ICC 
of 8.2%).
Conclusion(s): Most of the outcome variability in oncological gastric surgery 
is related to patient factors, however, a considerable amount is related to hos-
pital factors indicating a room for improvement to reduce such variability.
Reference: 
Pinheiro, J. and Bates, D. (2000). Mixed-Ef fects Models in S, Springer New 
York. 
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Prolonged hospitalization predictors in radical prostatectomies 
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Background and Goal of Study: Radical prostatectomy (RP) remains one 
of the primary management options for localized prostate cancer. Ef forts to 
improve quality and ef ficiency of care may have a large impact.1
The aim of this study is to analyze the predictors of prolonged hospitalization 
in RP.
Materials and methods: Retrospective analysis of patients undergoing RP 
in a central hospital during 2014. The variables analyzed were: age, the ASA 
(American Society of Anesthesiology) classification, intraoperative blood 
loss, the surgical time, fluid and blood therapy, analgesia, postoperative pain 
and hospital stay. Statistical analysis are performed using SPSS Statistics® 
23, percentages were used for categorical variables; average with standard 
deviation (SD) or median with quartiles for nominal variables, depending on 
normality. The Kruskal-Wallis, Mann-Whitney U tests and Spearman’s correla-
tion were performed according to the characteristics of the variable and con-
sidered statistically significant a p-value <0.05.

Results and discussion: In total 114 RP were performed. Patients had a 
mean age of 64.7 years (SD 6.7).
The age (p=0.717) and ASA classification (p=0.999) did not influence sig-
nificantly the days of hospitalization. There were no statistically significant 
dif ferences between the days of hospitalization, the postoperative analge-
sia (p=0.638) and postoperative pain (entry at recovery room p=0.850; exit 
from recovery room p=0.298; at 24 hours post-operative p=0.952; at 48 
hours post-operative p=0.109 and at discharge p=0.190). The intraoperative 
blood loss (p=0.052) and surgical time (p=0.538) did not vary significantly 
with days of hospitalization. The type of fluids administered intra-operatively 
(p=0.804) and the amount of crystalloid (p=0.143) and colloids (p=0.054) did 
not af fect the hospitalization days. The administration of blood components 
in the immediate perioperative period (p=0.015) and in the ward (p<0.001) 
conditioned significantly the days of hospitalization af ter RP. 
With implementation of an enhanced recovery af ter surgery pathway, the me-
dian length of hospital stay is significantly reduced for patients undergoing 
RP.1
Conclusion(s): Restrictive transfusion criteria has been shown to improve 
outcomes, should be used whenever possible to maximize benefit and ame-
liorate possible risks.2
References: 
1. Can Urol Assoc J. 2014;8:418-23
2. Clin Genitourin Cancer 2015;13:e173-81 

14AP05-3
Application of a strict post-cardiac arrest management protocol 
results in similar outcome results for patients admitted during 
or out office hours 

Ketels P., Genbrugge C., Viaene E., Dens J., Ferdinande B., De Deyne C., 
CardioBrain Research Group LCRP - University Hasselt, Belgium
Ziekenhuis Oost-Limburg, Dept of Anaesthesiology & Intensive Care, Genk, 
Belgium

Background and Goal of Study: In out-of-hospital cardiac arrest (OHCA), 
neurological outcome is determined by the severity of neurological injury, 
early percutaneous coronary intervention and application of neuroprotec-
tive targeted temperature management (TTM). As this management requires 
a very time- and manpower intensive protocol, we hypothesized that there 
could be a dif ference in outcome between OHCA patients admit ted during 
compared to out of of fice hours.
Materials and methods: We prospectively collected demographic data of 
OHCA patients -of presumed cardiac cause- in two hospitals. Both institutions 
use a detailed postCA protocol with strict management guidelines (1). These 
include -for all post-CA comatose patients- application of TTM (33°C for 24 
hours) and strict instructions for general ICU management. Out of of fice hours 
was defined as arriving between 5PM and 8AM and during the weekend or on 
of ficial holidays. Neurological outcome at 180 days was assessed following 
the Cerebral Performance Category (CPC) scale. 
Results and discussion: A total of 152 OHCA patients were included. Forty-
seven (31%) patients were admit ted during of fice hours and 105 (69%) out 
of of fice hours (p=0.199). Patients admit ted during of fice hours were sig-
nificantly older, respectively 66±14 and 59±15 years (p=0.014). There was 
no significant dif ference between both groups in number of patients who 
underwent coronary angiography nor in door to angiography time. All pa-
tients received TTM, without any dif ference between both groups in time to 
target temperature 33°. Median time spent in target range, referring to postCA 
protocol, of PaO2, PaCO2 and lactate -during first 24h postCA- was also not 
significantly dif ferent. Finally, we found no significant dif ference in survival 
until 180 days between both groups (47% during vs 51% for out of fice hours; 
p=0.599), even af ter adjustment for age (95% confidence interval, 0.44-1.90, 
hazard ratio 0.912). 
Conclusion(s): Survival until 180 days between OHCA patients admit ted dur-
ing of fice hours or out-of of fice hours was not significantly dif ferent in two 
hospitals utilizing a fixed protocol for postCA management and a 24/7 stream-
lined access to coronary angiography.
Reference: 
1. Ameloot K et al, (2015) Resuscitation;91:56-62 
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14AP05-4
Effect of advanced age on morbidity during endoscopic 
sedation 

Sen P., Toparlak Konuk E., Toprak V., Eti Z.
Başkent University, Dept of Anaesthesiology & Intensive Care, Istanbul, 
Turkey

Background and Goal of Study: We aimed to evaluate retrospectively mor-
bidity in elderly patients during endoscopic procedures (gastroscopy, colo-
noscopy).
Materials and methods: Af ter Faculty Ethics Commit tee approval, anaes-
thetic records of 521 patients who have undergone endoscopic procedures 
with sedation, between January 2015 and September 2015. Demograghic 
variables in subgroups of geriatric patients according to age (Group 1: 
65-74 years; Group 2: 75-84 years, Group 3: 85 and over) were analyzed. 
Operational variables consisting of anaesthesia duration, total dose of anaes-
thetic drugs and morbidity (hypoventilaton, hypoxia, arrythmia, hypotension) 
were examined. Student’s t-test and Mann-Whitney U test were used to com-
pare the results and a level of p<0.05 was accepted as significant.
Results and discussion: Results of 85 patients were excluded from the study 
because of incomplete records. All patients were monitorized as defined in 
American Society of Anesthesiologists guidelines and standards. Mean age of 
patients was 53.9 years. Number of geriatric patients was 127 (29.6%). Mean 
age in Group 1 (46 %) 69.77 years, Group 2 (42 %) 78.55 years and in Group 
3 (11.7) 88.73 years. Duration of anaesthesia was similar in all age groups.
Distribution of procedures according to age groups were as follows: Group 
1: 16 (27%) gastroscopies ; 20 (33%) colonoscopies, 23 (38%) double proce-
dures; Group 2: 18 (33%) endoscopies; 15 (27%) colonoscopies, 21 (38%) 
double procedures; Group 3: 3 (20%) endoscopies; 3 (20%) colonoscopies, 
8 (53%) double procedures.
Propofol and midazolam doses were similar in all groups. Fentanyl dose was 
significantly higher in Group 3, and complication rates were significantly high 
also in Group 3 compared to Group 1 and 2 (p<0.05). Arrythmia was ob-
served as 1.7 % in Group 1, 3.7 % in Group 2, and 6.6 % in Group 3(p<0.05). 
Desaturation was observed only in Group 3 with a incidence of 6.6% (p<0.05).
Conclusion(s): 
1. Anaesthesia forms can be filled more accurately. 
2. Especially in patients over 85 years, for safe anaesthesia delivery, 
monitorization and careful titration of anaesthetic drugs are” essential. 

14AP05-5
Fequency and risk factors of physical restraints in a tertiary 
hospital ICU 

Mangoyan H.1, Varosyan A.2

1Medical Center Erebuni, Dept of Intensive Care, Yerevan, Armenia, 2Medical 
Center Erebuni, Dept of Anaesthesiology, Yerevan, Armenia

Background and Goal of Study: Restraints are widely used in ICUs to pre-
serve patient safety and maintain ongoing invasive therapies when patients 
are poorly cooperative. However they are frequently applied from utilitarian 
and intuitive perspective. We aimed to study the frequency and main deter-
minants of physical restraints practice in a mixed 28 beds ICU of a tertiary 
hospital.
Materials and methods: In this prospective single-center descriptive study 
we evaluated 216 ICU patients from 10 July to 15 September 2015. Links be-
tween physical restraints and following parameters were traced: age, gender, 
nurse to patient ratio, night vs. daytime admissions, history of psychoactive 
medication, presence of respiratory support. Nurses were principal deci-
sion makers for restraints application. Statistical dif ference between groups 
was determined by chi-square test for independence using Pearson criteria. 
Analysis was performed on IBM SPSS Version 22
Results and discussion: Physical restraints were applied in 83 (38.4%) of 
patients. Risk of use significantly increased with age (56.6% for >60 y.o. vs 
23.7% for <60 y.o.), male gender (46.2% vs 31.9% for females), respiratory 
support (68.2% vs 25.8%), elevated(>1:3) nurse to patient ratio (49.2% vs 
29.6%) and night time admissions (98.2% vs 18.5% for day time) (p<0.05). 
Whereas positive history of psychoactive or sedative medications didn’t influ-
ence the risk of physical restraints (60% vs 37.1%) (p = 0.079). 
Conclusion(s): Our data showed high frequency of physical restraints in gen-
eral ICU patients. While age and respiratory support are well-known risk fac-
tors, significant impact of elevated nurse/patient ratio seems to reflect short-
age of manpower in a given ICU. Gender and night/daytime influence can be 

the result of heuristic approach. These results prompted us to review local 
guides and launch educational programme for ICU nurses. ICU staf f should 
look for alternatives to restraints when possible with proper justification aside 
from personal intuition and heuristics.

14AP05-6
Incidence of intraoperative awareness in non-critically ill 
patients receiving elective surgery 

Lam C.-F., Lee C., Ho Y.C., Chen T.-Y.
Buddhist Tzu Chi General Hospital and Tzu Chi Universit y School of Medicine, 
Dept of Anaesthesiology, Hualien Cit y, Taiwan, Republic of China

Background and Goal of Study: Intraoperative accidental awareness (AA) 
during general anesthesia can be devastating to the patients by resulting in 
long term neuropsychiatric sequelae. The reported incidence of perioperative 
awareness ranged from 0.006% to 0.13%. Historically, the critically ill patients 
received major surgeries carried increased risks of developing AA, due to 
suboptimal levels of anesthesia. Since the incidence of AA in the non-critically 
ill patients has not been previously reported, this study analyzed the inci-
dence and the associated risk factors for the occurrence of AA in patients with 
ASA class I-III during elective surgeries. 
Materials and methods: We reviewed the postanesthesia visit record in our 
medical center from January 2009 to December 2013. Patients received re-
gional anesthesia, day surgery, ASA class ≥IV, and admit ted to intensive care 
units af ter surgery were excluded. Intraoperative AA was defined according to 
the Michigan awareness instrument and the NAP5 severity. Patients reported 
to have AA were interviewed by a nurse anesthetist and medical records were 
reviewed by four staf f anesthesiologists. The Poisson regression model was 
used for simultaneous analysis of the association between incidence propor-
tion of AA and the potential risk factors in patients at risk and patients with 
definite AA. 
Results and discussion: A total of 58,181 inpatients (ASA ≤III) received gen-
eral anesthesia over the past 5 years, and 16 patients were identified as defi-
nite AA (3 patients were excluded af ter commit tee review). Patients received 
endotracheal anesthesia carried significantly higher incidence of developing 
AA (P= 0.015), and female patients tended to increased risk for AA (62.5% vs 
44.9%, P= 0.209). ASA class and genders were similar between patients with 
and without AA. Compared with the matched controls, longer surgical time 
and higher educational levels were associated with increased incidence of 
AA. Surprisingly, higher mortality rate was found in patients who developed 
AA (18.8% vs 8.4%, AA vs controls, P= 0.129). 
Conclusion(s): The overall incidence proportion of AA was 0.0275% in the 
non-critically ill patients received elective surgeries during general anesthesia. 
Endotracheal anesthesia, prolonged operation time and higher education lev-
els were associated with increased risks for development of AA. The relation-
ship between AA and postoperative mortality requires further investigation. 

14AP05-7
Incidence and characteristic analysis of in-hospital falls af ter 
anaesthesia 

Lam C.-F.1, Ho Y.C.2, Chen T.-Y.1

1Buddhist Tzu Chi General Hospital and Tzu Chi Universit y School of 
Medicine, Dept of Anaesthesiology, Hualien Cit y, Taiwan, Republic of China, 
2Tzu Chi College of Technology, Depar tment of Health Administration, Hualien, 
Taiwan, Republic of China

Background and Goal of Study: Postoperative falls is a relatively rare com-
plication that could have been overlooked in clinical anaesthesia. In-hospital 
falls are particularly serious events resulting in bone fracture, traumatic head 
injury, visceral organ contusion, and skin abrasion. These in-hospital adverse 
events not only increase the length of hospital stay and cause extraneous 
medical expense, but may also engender unnecessary medical disputes. The 
incidence of postoperative falls may theoretically increase in patients receiv-
ing anaesthetic management due to the residual pharmacologic and neuro-
muscular blocking ef fects of anaesthetics. However, the anaesthetic ef fect on 
the postoperative falls is hard to identify from these previous studies and there 
is currently no study reported the incidence of post-anaesthesia falls. 
Materials and methods: We reviewed the postanaesthesia visit of patients 
received anesthesia in the Hualien Buddhist Tzu Chi General Hospital, Taiwan 
(IRB approval number IRB103-14-B) from January 2009 to December 2013. 
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Falls happened within 24 hours af ter anesthesia were recorded. The Poisson 
regression model was used for simultaneous analysis of the association be-
tween incidence proportion of postanaesthesia falls and the potential risk 
factors. 
Results and discussion: A total of 60,796 inpatients received anaesthesia 
management over the past 5 years and 10 patients fell within 24 hours af ter 
anaesthesia. All cases happened in the general wards. Falls occurred more 
of ten at the bedside, presence of caregivers and during the daytime. Patients 
underwent regional anaesthesia and old age significantly increased the risk of 
postanaesthesia falls, while dif ferences in gender and ASA physical status did 
not af fect the occurrence of postanaesthesia falls. 
Conclusion(s): The overall incidence proportion of postanaesthesia falls is 
approximately 1.6 cases per 10,000 patients over a 24-hour observation pe-
riod. Falls are more commonly happened during the less at tentive periods af-
ter operation, and are increased in the elderly and patients received regional 
anaesthesia. This study highlights that most of the postanaesthesia falls are 
preventable, and more comprehensive clinical practice guidelines for postop-
erative care should be exercised to prevent the in-hospital falls.

14AP05-8
The usefulness of OS-MRS in the prediction of hospital length 
of stay - a retrospective audit in a tertiary hospital 

Ramos P., Miguel D., Cruz F., Aguiar J., Oliveira J., Ferreira C.
Hospital Geral de Santo António - Centro Hospitalar do Por to, Dept of 
Anaesthesiology & Intensive Care, Por to, Por tugal

Background and Goal of Study: Patient risk stratification plays a central role 
in the daily practice of anaesthesiologists. Obesity Surgery Mortality Risk 
Score (OS-MRS) was developed and validated to predict mortality at 90 days 
for patients submit ted to bariatric surgery. The aim of our study was to evalu-
ate if OS-MRS is a good score for prediction of hospital length of stay follow-
ing bariatric surgery in a tertiary hospital.
Materials and methods: Af ter approval by the institutional review board, 
clinical records of 393 patients submit ted to gastric bypass surgery were au-
dited between January 2010 and May 2015 in a Portuguese tertiary hospital. 
Clinical and demographic data, such as age, gender, American Society of 
Anaesthesiology (ASA) Physical Status Classification, Body Mass Index (BMI), 
OS-MRS score, duration of surgery and hospital length of stay were collected. 
Patients were divided into the three classes based on OS-MRS score accord-
ing to the presence of five clinical characteristics (BMI>50, male sex, arterial 
hypertension, known risk factors for pulmonary embolism and age >45 years 
old). Class A - OS-MRS=0-1; Class B - OS-MRS=2-3; Class C - OS-MRS=4-5. 
The relationship between OS-MRS classes and the hospital length of stay 
was analysed. Statistical analysis was performed using SPSS® version 23 - 
Kruskal-Wallis with Dunn post hoc test. p<0,05 was considered statistically 
significant.
Results and discussion: A total of 393 (82,2% female) patients were includ-
ed. Average age was 43,91 years old (±10,59). ASA 2 - 21,2%; ASA 3 - 78,4%. 
Average BMI was 44,20 Kg/m2 (±6,36) and duration of surgery 132,52 min-
utes (±40,23).
A total of 168 patients were classified as OS-MRS Class A, 184 as class B 
and 41 as Class C, with average hospital length of stay, in days, of 3,2 (±1), 
3,5 (±1,2) and 3,8 (±1,3), respectively. Comparing classes A and B and also 
classes B and C, there was no dif ference in the length of stay of these patients 
(p=0,079; p=0,284, respectively). A statistically significant dif ference was ob-
served between classes A and C (p=0,014).
Conclusion(s): It seems to be a positive correlation between OS-MRS classi-
fication and hospital length of stay, with patients classified with higher classes 
spending more time in the hospital.Care of these patients should be improved 
to prevent complications and decrease number of days in the hospital.

14AP05-9
A bifactorial postoperative cerebral ischemic stroke (PCIS) 

Domi R.1, Janko A.2, Sula H.1, Abdyli A.1, Kaci M.2

1Universit y of Tirana, Dept of Anaesthesiology & Intensive Care, Tirana, 
Albania, 2Universit y of Tirana, Dept of Surgery, Tirana, Albania

Background: PCIS is a serious postoperative complication with great impact 
on patient’s morbidity and mortality. Surgery and anesthesia can increase the 
likelihood of PCIS. Other risk factors are coexisting cardiac and neurologic 
disease, intraoperative hypotension, dehydration, anticoagulant drugs inter-
ruption, exaggerated use of metoprolol, and cannabis sativa users.
Case report: This case report is focused on an unidentified marijuana abus-
ing patient with previously unknown concomitant patent foramen ovale, un-
dergoing general anesthesia for routine urologic surgery, who developed 
unexplained arterial and venous PCIS. 
A 19 year old male, had Anderson-Hanes pyeloplasty. Medical history, physical 
examination, biochemistry and coagulation tests were normal. Premedication, 
intraoperative monitoring, anesthesia technique, and extubation and postop-
erative period were unevent ful. The day af ter surgery, suddenly the patient’s 
blood pressure and heart rate increased to 170/90 mmHg, and heart rate 110 
bpm. There was no verified medical reason for the situation. He developed a 
“locked in syndrome” with no apparent neurological deficit. Lab examinations 
were normal. The patient was conscious but with right abnormal Babinski sign 
and non constant visual loss. MRI showed multiple acute ischemic zones, pre-
dominantly in lef t occipital lobe, venous thrombosis of transverse and lef t sig-
moid sinuses. Af ter postoperative detailed medical history, it was found that 
he was a regular marijuana user. Transthoracic echocardiography revealed 
atrial septum aneurysm and patent foramen ovale. Af ter intense treatment the 
patient was discharged on 8-th postoperative day fully recovered.
Discussion: As a conclusion when a chronic cannabis user patient is sched-
uled for surgery, we strongly recommend taking patient’s detailed medical 
history, strict physical examination for thrombotic phenomena or previous 
stroke, mild intraoperative hypertension, and perioperative anticoagulant drug 
use. When a patient has a congenital malformation we must be aware of a 
possible second congenital malformation especially a cardiac one. 
References: 
1. Predicting perioperative stroke. J Neurosurg Anesthesiol.1995
2. Risk of surgery and anesthesia for ischemic stroke.Anesthesiology 2000
3. Perioperative acute ischemic stroke in noncardiac and nonvascular 
surgery: Incidence, risk factors, and outcomes.Anesthesiology 2009
Learning points: Detailed medico-social history is crucial when preparing a 
patient for anesthesia. 

14AP05-10
Mendelson’s syndrome, a challenge for anesthesiologist 
and intensivist 

Abdyli A.1, Miraka Bilaj M.1, Huti G.1, Arapi B.1, Murati A.2, Shosha L.2

1American Hospital Tirana, Dept of Anaesthesiology & Intensive Care, Tirana, 
Albania, 2American Hospital Tirana, Dept of Surgery, Tirana, Albania

Background: Aspiration pneumonia has been a very dif ficult challenge for 
both anesthesiologist and intensivist as long as it is a life threatening condition 
very dif ficult to manage and treat. It is a complication of anesthesia character-
ized by the inhalation of gastric content or foreign material into lungs. The as-
piration of gastric content causes chemical pneumonia known as Mendelson’s 
Syndrome. 
Case report: We present a case of a 85 years old patient who presented 
with a mechanical bowel obstruction. He was hypertensive, diabetic and had 
an advanced stage of Parkinson’s disease. He was urgently taken into the 
operating room af ter placing a nasogastric tube and having his stomach 
emptied. He was preoperatively evaluated as Mallampati 4 and bronchoscopy 
was taken into the operating room. Before induction he had vomiting at tacks 
causing aspiration of gastric content. It caused severe hypoxemia and he was 
intubated immediately. Af ter CPR the patient was stable and he was oper-
ated. Af ter theoperation the patient was transferred to the ICU. In the operating 
room bronchoscopy was performed to remove the foreing material. The x-ray 
showed dif fuse bilateral parenchymal infiltration. The patient was aspirated 
several times via bronchoscopy in intensive care. He was extubated on the 
third postoperative day and he was transferred to the ward af ter 5 days in a 
good condition. 
Discussion: In ICU we saw that the benefits of bronchoscopy were cru-
cial. The patient improval was fast despite his co-morbid conditions and he 
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managed to disconnect from the respiratory assistance quickly. He was dis-
charged 2 weeks later in a good condition.
References: 
1. Anesthetic management of patients with “a full stomach”. A critical review. 
Salem MR
2. Dines De, Baker WG, Scantland WA. Aspiration pneumonitis--Mendelson’s 
syndrome. JAMA. 1961 Apr 22;176:229-231
3. Clinical impact of early bronchoscopy in mechanically ventilated patients 
with aspiration pneumonia. Respirology. 2015 Oct;20(7):1115-22. doi: 
10.1111/resp.12590. Epub 2015 Jul 6.
Learning points: 
1. Bronchoscopy in operatory room is mandatory in patients with dif ficult air-
way and those with high risk of aspiration.
2. Avoid oversedating patients.
3. If bacterial aspiration pneumonia is not treated early, it can lead to develop-
ment of complications, including lung abscess and bronchopleural fistula and 
eventually death. 

14AP05-11
Practical use of electronic early warning scores in a surgical 
ward: an observational study 

Petit C.1, Bezemer R.1, Atallah L.1, Korsten H.H.M.2, Bouwman R.A.2

1Philips Research, Patient Care & Measurements, Eindhoven, Netherlands, 
2Catharina Ziekenhuis, Dept of Anaesthesiology, Eindhoven, Netherlands

Background and Goal of Study: Early Warning Scores (EWS) have become 
a common tool to identify patients at risk of deterioration. The aim of this ob-
servational study was to gain insight into the day-to-day application of digital 
EWS registration in a surgical unit.
Materials and methods: This retrospective observational study included 
384 patients admit ted to the Step Forward Unit between 1 June 2013 and 31 
August 2014. This unit was created as a general ward targeting patients who 
had undergone major surgery. The vital signs were collected using Philips’ 
IntelliVue Guardian Solution (Philips Medical Systems, Boeblingen, Germany), 
which also performed an automated calculation of the Modified Early Warning 
Score (MEWS) (locally adapted from Subbe et al.1).
Results and discussion: The dataset contained 4923 spot-check observa-
tions, of which 12.6% were incomplete (i.e., not all required parameters were 
measured). The median time between consecutive complete sets of measure-
ment was 6.7 hours (IQR: 5.0-11.5). This time interval became lower with high-
er MEWS scores. A majority of the measurements (80.0%) was done during 4 
periods of 2 hours, in accordance with the 4 daily measurements required by 
the protocol. The measurements taken during of f-peak hours were associated 
with higher MEWS (the proportion of MEWS superior or equal to 3 increased 
from 18.3% during the nursing rounds to 31.3% outside) and a higher rate 
of incomplete observations (19.0%, compared to 11.0% during the rounds).

[Fig1. Missing rates and points allocation]

[Fig2. Relationship MEWS/calculation frequency]

Conclusions: The suboptimal frequency of MEWS measurement and the in-
completeness of the observations are two hurdles that future systems should 
tackle by providing better clinical decision support, even with missing pa-
rameters.
Reference: 
1. Subbe, C. P., Kruger, M., Rutherford, P., & Gemmel, L. (2001). Validation of a 
modified Early Warning Score in medical admissions. Qjm, 94(10), 521-526. 

14AP06-1
Video simulation as a feedback tool from critical incident 
reporting systems 

Lema-Tome M., Seguí S., Bravo C., Chamorro E., Gago S., Ginel D.
Hospital General Universitario Gregorio Marañon, Dept of Anaesthesiology & 
Intensive Care, Madrid, Spain

Background: The security working group in Anaesthesia(GTSA)of the 
Hospital General Universitario Gregorio Marañón(HGUGM)i local member 
of the Spanish Reporting System in Safety in Anaesthesia and Resuscitation 
(SENSAR).The goal of the GTSA is the improvement of safety culture, with 
implications on the quality of the care of the surgical patient. 
Our aim is to propose the video simulation as a feedback tool to overcome 
one of the biggest barriers to critical incidents (CI) reporting.As a secondary 
goal we wanted to describe GTSA activity since 2006.
Material and methods: This is a descriptive study with retrospective analysis 
of the activity of GTSA data from 2009 until 2014,obtained from the following 
sources:
- ANESTIC(database of SENSAR,2009-2014)
- Descriptive cross-sectional study.Attachments and Anaesthesia residents 
survey to determine the degree of compliance with recommendations for clini-
cal practice of the Spanish Society of Anaesthesiology,Resuscitation and Pain 
Management(SEDAR)in the HGUGM (A.Garrido, 2006)
- Survey ANESTIC analysers on barriers to communication IC.
- Videosimulation material developed for training potencial communicators of 
CI or as feedback(GTSA,2014)
Results: The GTSA was established in April 2006.On October 2014 
SENSAR included 82 hospitals,360 local analysers and a total of 4.710 CI 
communicated(shared by all hospitals). On April 2013 SENSAR conducted 
a survey among local analysers putting clear barriers to communication of 
IC. Despite its low statistical power by low rate of response(6.11%), the study 
was consistent with other published data,and they highlighted the absence of 
feedback as the main cause of lack of motivation when it comes to reporting.
As an improvement in the problem-based learning and based on evidence of 
the ef fectiveness of the technical teachers in simulation and debriefing, GTSA 
has developed dif ferent video simulation materials inspired by real cases from 
CI. 
This material allows illustrating real incidents and their systematic analysis of 
latent factors. It also allows debriefing on Human Factors and training on Crisis 
Resource Management(CRM).
Conclusion: We propose video simulation as a tool to improve the feedback 
from critical incident reporting systems.Video simulation is useful tool to ap-
ply the andragogy principles and enhance learnig.We need larger studies to 
determine the efectiveness of these learning strategies and to probe its ef fect 
on the reduction of the CI as well as the morbi-mortality. 
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14AP06-2
A qualitative study on reporting of critical airway incidents to a 
critical incident reporting system: reasons for underreporting 

Pedersen T.H., Meuli J., Kleine-Brueggeney M., Greif R., Theiler L.
Bern Universit y Hospital, Dept of Anaesthesiology & Pain Medicine, Bern, 
Switzerland

Background and Goal of Study: Airway incidents are a leading cause of 
anaesthesia related morbidity and mortality (1), and lit tle is known about the 
detection of structural or systemic weaknesses of airway management in an-
aesthesia departments (2). The reporting of near-misses to a departmental 
Critical Incident Reporting System (CIRS) is a good starting point to identify, 
structure, and address weaknesses, hereby improving quality. This study in-
vestigates which aspects motivate or impede anaesthesia providers to report 
a near-miss as a critical incident (CI) to a departmental CIRS.
Materials and methods: We prospectively recorded all airway events oc-
curring in airway management procedures over a period of two months. We 
then screened these events to identify potential CIs that would qualify to be 
reported to the departmental CIRS. Finally, we conducted semi-structured 
interviews with the anaesthesia providers responsible when the CI occurred, 
in order to clarify the reasons for reporting or not reporting the CI. The inter-
views were analysed with the framework method (3).
Results and discussion: In a total of 3,670 airway management cases, 574 
cases with one or more airway events occurred (15.6%). Of these, we identi-
fied 116 airway related CIs, while only one CI was reported to the departmen-
tal CIRS in the same period (<1%). The interviews uncovered misconceptions 
about the CIRS and a lack of feedback. When asked about criteria for a CI, in-
dividual mistakes were of ten exclusively mentioned. It was repeatedly unclear 
who should report a CI within a team. Additionally, providers only reported 
critical events when they felt that the reporting could prevent future incidents 
or illustrate a learning point. Taken together, this subsequently introduced a 
prohibitively high reporting threshold.
Conclusions: Screening all airway events showed significant underreporting 
of CIs to the departmental CIRS. Semi-structured interviews revealed mis-
conceptions, leading to restricted reporting of CIs. Furthermore, we identified 
a need to improve feedback from the CIRS to highlight its benefits. We are 
convinced that the CIRS may contribute to identifying structural weaknesses, 
but if reporting to the CIRS does not embrace all relevant cases, very lit tle will 
be learned to improve patient care.
References: 
1. Peterson et al. Anesthesiology. 2005;103(1):33-9 
2. Cook et al. Br J Anaesth. 2011;106(5):617-31 
3. Gale NK et al. BMC medical research methodology. 2013;13:117 

14AP06-3
Incidents in obstetric anaesthesia: a five years analysis 
of SENSAR reports 

Zamudio D.1, Cancho D.1, Santa-Úrsula J.A.1, Arnal D.1, de Miguel M.Á.2, 
Romero García E.3

1Hospital Universitario Fundación Alcorcón, Dept of Anaesthesiology & 
Intensive Care, Madrid, Spain, 2Hospital General Universitario Gregorio 
Marañon, Dept of Anaesthesiology & Intensive Care, Madrid, Spain, 3Hospital 
de Manises, Dept of Anaesthesiology & Intensive Care, Valencia, Spain

Background and Goal of Study: Certain factors might provide the “perfect 
storm” for and adverse obstetric incident; many events, usually unexpected, 
lead to rapid assembly of a team in what of ten appears to be a chaotic situa-
tion. “Spanish notification system on safety issues of anaesthesia and inten-
sive care (SENSAR)” collects information on more than 5000 incidents from 
86 Spanish hospitals. Local analysis of the incidents allows identification and 
prevention of errors and their contributing factors. We aimed to review the 
underlying factors that led to an obstetric incident and dif ferent actions imple-
mented af ter the analysis. 
Materials and methods: Data were collected retrospectively from all obstetric 
incidents reported to SENSAR database in the past 5 years. 
Results and discussion: 100 incident reports were reviewed. The median 
age of patients was 32 years (95%CI 31,14-33,08). 61% were classified as 
ASA 1 (95%CI 50,7-71,1). Regional anaesthesia was the most commonly used 
technique (76%, 95%CI 66,4-84,2). The majority of incidents resulted in no 
harm to patients (72%, 95%CI 63,1-80,9). Most of the incidents (72%) were re-
ported by medical specialists; directly responsible in 47%. The most frequent 

types of incidents were “clinical” (27%), “equipment related” (27%) and “medi-
cation error” (24%), being “equipment failure” the most recurrent subtype 
(12 cases). “ Safety practice problem” was the most common active error 
(24%, 95%CI 15,5-32,5), whereas “safety culture related problem” (42%) and 
“communication error” (22%) were the most prevalent latent risk factors. 2 or 
more latent risk factors were present in 83% of incidents (95%CI 75,5-90,5), 
with a median of 3 latent risk factors and IQR 4. Lastly, measures were imple-
mented in 96% of the cases, being “safety related session” the most common 
(63%).
Conclusions: Most of the patients that suf fered an obstetric incident were 
young, ASA 1, and received regional anaesthesia. Contrary to what was ex-
pected, no time slot was associated with an increased risk and the urgency 
of the procedure was only involved in few cases. However, human factors like 
miscommunication and lack of safety awareness were involved in most cases, 
this highlights the importance of non technical skills training. Even thought the 
majority of incidents resulted in no harm, preventive measures were imple-
mented in a high percentage. Incident reports and analysis can reduce risks 
and improve patient safety. 
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Background and Goal of Study: Retrospective analysis of safety reporting 
systems has shown that in 20-30% of the cases communication errors or poor 
team working are present. 53.77% of the anaesthesia-related events resulting 
in death or permanent loss of function reviewed by the Joint Commission were 
related with communication errors although the majority of them had multiple 
root causes. Surgical briefings can ameliorate team working climate. The sur-
gical safety checklist promoted by the World Health Organization is a good 
example of briefing that has proved a reduction in morbidity and mortality.
Our goal is to calculate the incidence of communication errors among the 
incidents reported to SENSAR (the Spanish Anaesthesia and Intensive Care 
National Incident Reporting System) from January 2009 till November 2015 
Materials and methods: Review of the validated incidents reported to Anestic 
(data base of SENSAR). 
Results and discussion: From January 2009 till November 2015, 5396n inci-
dents were validated in Anestic. Although the majority of them had several con-
tributing factors, 2819 incidents (52.24%) were related to team performance. 
Communication errors were found in incidents with team working contributing 
factors: communication between physicians (19.97%), and between physi-
cians and other personnel (26.60%). Help issues were also found (3.58%). 
The incidence of the communication errors is similar to that reported by other 
authors. Implementation of a medical team training program has shown a re-
duction in surgical mortality. SENSAR in collaboration with Clínico San Carlos 
Hospital (Madrid, Spain) has implemented a team training program (SEGACI) 
addressed to anaesthetists, surgeons and nurses based in video simulation. 
The aim is to spread team working courses to as much hospitals as possible. 
The trainers will replicate the course at their working places and nearby hos-
pitals. The program highlights non-technical skills, training Crisis Resource 
Management, the application of the surgical checklist and the principles of the 
Declaration of Helsinki. 
Conclusions: 2819 incidents (52.24%) were related to team performance, 
although the majority of them had several contributing factors. SENSAR has 
contributed to the performance of a medical training program based in video 
simulation addressed to anaesthetists, surgeons and nurses, to spread team 
working courses in Spain. 
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Background and Goal of Study: The World Health Organization defines tele-
medicine as “the use of medical knowledge consultation when the distance 
is a determining factor using information and communications technology for 
the exchange of valid information for diagnosis, treatment and prevention of 
diseases and injuries, research and evaluation and continuing education of 
health professionals in order to provide health care to individuals and their 
communities. “
Military Medical Corps in order to support the medical of ficers deployed over-
seas have been pioneers in developing this technology. In Spain, in 1930 it 
was established the first Spanish Center Radiohealth consultations with a ra-
dio station located in a military hospital located in every Naval Department. 
Currently, the Telemedicine Unit of the Central Hospital of Defense “Gómez 
Ulla” Madrid (Spain) connects to all Spanish military units deployed in 15 dif-
ferent operations abroad.
The goal of the study is to analyze our anesthesiology, critical care medicine 
and pain experiences employing telemedicine from 2003 to 2015.
Materials and methods: Retrospective descriptive study from Telemedicine 
Service Central Hospital of Defense “Gómez Ulla” Madrid (Spain) data-
base. The study period is limited to consultations between January 2003 to 
December 2013. Anesthesiology, Resuscitation and Pain Therapy consulta-
tions were extracted.
Results and discussion: During the period analyzed, 7915 teleconsultations 
from 4 continents and 5 oceans were performed. Of these, 380 were about 
emergency, 35 about critical care and 20 of them were about clinical inves-
tigation.Employing Telemedicine devices support to prehospital level, pre-
anesthesia consultation, airway management (Storz®), regional anesthesia 
ultrasound guided, telesurgery, teleecocardiology and support for multiple 
trauma care were done by Spanish military anestesiologists.
Conclusion(s): Telemedicine is a valid tool for Anesthesiology, Critical Care 
Medicine and Pain Therapy. It can support to physician with other medical 
specialties and anesthesiologists who can be isolated, as can occur in the 
military environment.
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Background and Goal of Study: It has been reported a higher incidence of 
adverse events among cardiac surgery patients; over half of these adverse 
events were considered preventable. “SENSAR” is a web-based reporting 
system that has gathered and analysed more than 5000 incidents from 86 
Spanish hospitals. We aimed to examine incident contributing factors in car-
diac surgery and preventive measures adopted af ter the analysis.
Materials and methods: Data were collected retrospectively from all inci-
dents in cardiac surgery reported to SENSAR database.
Results and discussion: 136 incident reports were included. Median age 
of patients was 70 years (95%CI 60,45-67,17); 55% were male. Most patients 
were graded as ASA 3 or above (93%, 95%CI 88,3-97,7). General anaesthe-
sia was performed in most cases (75%, 95%CI 67,4-82,6). 50% of reported 

incidents led to patient harm, 8% to death (95%CI 3,3-12,7) and 10% length-
ened hospital stay more than 24h. Only physicians were involved in 53% of 
cases. Most incidents (89%) were reported by medical specialists; directly 
responsible 63%. 53% of incidents occurred in the OR. “Clinical” (32%) and 
“equipment related” (25%) were the main identified categories. “ Safety prac-
tice problem” was the most common active error (42%), while “safety cul-
ture related problem” (38%) and “complex patient’s pre-existing condition” 
(32%) were the most prevalent latent risk factors. 2 or more latent risk factors 
were present in 83% of cases (95%CI 75,5-90,5), with a median of 3 latent risk 
factors and IQR 4. Finally, measures were taken in 84% of the cases, being 
“safety related session” the most common (46%).
Conclusion: Most of the patients that suf fered incidents during cardiac sur-
gery were elderly, ASA 3 or above, and received general anaesthesia. Most 
cases occurred in the OR despite the fact that the patients only spent a brief 
time of his hospital stay in this area. Although harmful incidents were very fre-
quent, only a low portion resulted in death or lengthened hospital stay. Clinical 
and equipment related errors were involved in a large number of cases. 
Human error was the major responsible for the events, contributing factors like 
absence of safety culture reflects the value of promoting patient safety among 
healthcare providers. While many incidents resulted in no harm, preventive 
measures were implemented in a high percentage of cases. Incident report-
ing can play a major role in developing strategies for improving patient safety. 
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Background and Goal of Study: Although anesthesiologists have been pio-
neers in patient safety interventions, professional liability claims are still a re-
ality of great concern and the distribution of medico-legal claims in Catalonia 
(Spain) remains unknown in our field. The aim of our study is to identify areas 
of high medicolegal risk and describe infrequent but potentially harmful events 
leading to anesthesia-related injuries which could help to develop preventive 
strategies1.
Materials and methods: We analysed the claims database of the Professional 
Liability Department of the Catalonian Council of Physicians’ Of ficial Colleges 
(PLD). It collects information from the main physician’s professional liability 
insurance company in Catalonia. We performed a descriptive analysis of the 
most common events leading to a claim.
Results and discussion: We identified 146 cases. Alleged adverse event 
was typically surgery-linked (141 cases; 96.57%), mainly intraoperative (121 
cases; 85.82%). The most frequently involved surgical fields were General 
Surgery (abdominal procedures), Orthopaedics (prostheses), and Obstetrics 
and Gynaecology (labour and delivery). Most non-surgery-linked cases re-
garded chronic pain-management. 23 claims concerned a clinical case result-
ing in a fatality (15.75%). The remaining 123 cases involved dif ferent forms of 
impairment (84.25%): traumatic dental damage (mainly during endotracheal 
intubation in dentures previously in poor condition), peripheral neurological 
impairment (mainly lower limbs disability af ter spinal anaesthesia) and severe 
central nervous system damage (mainly anoxic damage). The adverse event 
was at tributed to an anaesthesiologist’s practice defect in 38 cases (26.03%), 
reaching the 30.43% among those cases resulting in a fatality.
Conclusions: In our environment, adverse events in Anaesthesiology typi-
cally involve both severe damage (fatalities and severe impairment) and mini-
mum damage (dental damage), but real medical error is involved in only a low 
percentage of claims. Nevertheless, the analysis of closed claims makes it 
possible to identify areas of high medico-legal risk and also frequent adverse 
events which should lead to the development of preventive strategies2.
References: 
1. Gómez-Duran E.L. Journal of Forensic and Legal Medicine 20(2013)442-446
2. Staender S.Eur JAnesthesiol 2011;28;85-91 
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Background: Communication failures are accepted as the most important 
causative factor of adverse events during surgery. Cardiac surgery, espe-
cially, requires numerous professionals to communicate to each other. The 
aim of this study was to investigate communication errors in conventional on-
pump CABG operations, which is one of the most common adult open heart 
procedures, such that surgical staf f are generally familiar with the procedure.
Method: Observations were carried out on 50 elective on-pump CABG cases 
that were performed by multiple surgeons. The observations were taken by an 
anaesthetic fellow over a 3 month study period, at the National Heart Institute 
of Malaysia. All communication failure events were documented1, from admin-
istration of heparin to chest closure; where all team members were present 
in the operating theatre. The errors observed were grouped by the seniority, 
and category, of the professionals involved in the error. The errors were then 
categorised into the type of communication error (purpose, omission, occa-
sion, audience, and context)1, and also that of human error (mistake, lapse, 
slip, and violation)2.
Result: A total of 119 communication error-related events were observed 
(mean; 2.38 errors per case). Surgeons were most involved with 90 errors 
(75.6%), perfusionists 47 (39.5%), anaesthetists 45 (37.8%), scrub nurses’ 17 
(14.3%), and circulating nurses’ 14 (11.8%). By seniority; senior staf f were 
involved in more errors than juniors (102 errors, 85.7% vs. 51, 42.9%). By com-
munication error type; “purpose failures” (the intended outcome of the com-
munication was not achieved) were seen the most at 80 events (67.2%). By 
human error type; “lapse” was most common with 74 incidents (62.2%), then 
“slip”/”violation” with 27 (22.7%). Physicians caused 74.1% (20 events) of slip/
violation errors; junior members caused more than senior (56.5% vs. 43.5%). 
Two slip/violation errors, by non-physicians, could have caused serious in-
traoperative accidents. More than 80% of errors happened in “standerdised” 
phrases in the CABG procedure.
Conclusion: Communication errors were identified in most of on-pump CABG 
cases, and most were during routine work. Senior members and physicians 
were more involved, while juniors and non-physicians were more likely to 
cause slip/violation errors, which could be hazardous.
References: 
1. Lingard, Lorelei, et al. Qual Saf Health Care. 2004 Oct;13(5):330-4. 
2. Reason. Human error. Cambridge university press, 1990. 
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Background and Goal of Study: Critical incidents are unintended outcomes 
or events, which could have or did reduce the safety margin for the patient 
during their hospital stay. Every year ~900,000 incidents are reported around 
NHS care, ~2000 of which results in death. Additional hospital stay costs are 
approximately £2 billion a year and negligence claims amount to £400 million 
a year. Clinical risk management aims to reduce incidence of harm to patients. 
However, its ef ficiency relies on reporting of critical incidence to the local or 
national database. 
We aim to identify the number of critical incidents related to anaesthesia from 
operating theatres (OT) and also from intensive care unit (ICU) for recent three 
years at James Paget University Hospital.
Method: We interrogated the local reporting system tool (‘safeguard’) to iso-
late the incidents relevant to anaesthesia, OT and ICU from Nov 2011 to Oct 
2014. Incidents were classified based on the outcome and severity of ‘harm’ 
(no/minor/major harm).
Results: Relatively less incidences had been reported under ‘anaesthesia’ 
(mean = 7 /year) compared to OT (215/year) and ICU (225/year). Based on 
the severity of harm, most incidents reported in all three departments were 
“no to minor” harm. The cause for majority of incidents in OT was reported 
under ‘health and safety’ while that in ICU was ‘tissue viability’. 

[Critical incident repor ting]

Conclusion(s): This wide disparity in the number of incidents reported among 
these groups could be due to various reasons: some anaesthesia incidents 
being classified under ‘OT’; ‘low reporting’ of incidents by anaesthetists; fear 
of identification. By creating an awareness campaign, we hope to promote an 
open and transparent culture within the organisation to improve patient safety 
and quality of healthcare. 
References: 
1. S Reed et al. National critical incident reporting systems: European 
survey; BJA 2014; 112:546-55
2. R P Mahajan. Critical Incident Reporting and Learning; BJA 2010; 105 :69-75
3. Safe Anaesthesia Liaison Group
4. National Patient Safety Agency 

14AP06-10
More than 5000 critical incidents to learn from: local and 
national review in Spain 

Bravo Ovadia C.1, Fernandez Quero L.1, Portas Gonzalez M.2, 
Romera Rabasa A.2, Tisner M.1, Segui Urbita S.2

1H. G. U. Gregorio Marañón, Dept of Anaesthesiology & Intensive Care, 
Madrid, Spain, 2H. G. U. Gregorio Marañón, Dept of Anaesthesiology, Madrid, 
Spain

Background and Goal of Study: In this paper we would like to present 
The Safety Working Group In Anaesthesia (GTSA) activity since 2006 and 
emphasize the milestone of 6174 incidents in the Spanish Anaesthesia and 
Reanimation Incident Reporting System (SENSAR-ANESTIC) database. The 
GTSA is an expert commit tee of Hospital Universitario Gregorio Marañón 
(HGUGM) in Madrid. It was established to improve and to promote safety in 
daily practice and safety culture. The group activity is based on the SENSAR-
ANESTIC database, where critical incidents are reported. Critical incident (CI) 
is defined as event or circumstances that caused or could have caused un-
necessary harm to a patient. It may have been originated from intentional or 
unintentional acts. The staf f analyses the facts and proposes measures fol-
lowing the modern non-punitive approach allowing learn from them, designs 
system improvements and removes latent contributory factors. 
Materials and methods: We present a descriptive and retrospective analysis 
of GTSA and SENSAR-ANESTIC activity. Data is collected from: SENSAR-
ANESTIC national database (since 2009). 
Results and discussion: The Spanish national group SENSAR- ANESTIC 
currently includes 85 hospitals and thanks to the work of hundreds of analys-
ers (396) analysed 6174 CI and proposed at least 9,900 corrective measures. 
668 of those CI belong to HGUGM corresponding to 10,81% from the total, 
several corrective measures has been proposed as well (email alerts, news-
let ters, bibliographic reviews and periodic dissemination of results, annual 
courses and video-simulation training). The main value of the system is to 
have been the vehicle of insertion of a safety modern culture in areas in which 
it is used. A fair, transparent and diligent safety culture focused on system 
failure and feedback learning. 
Conclusion(s): The number of CI grows exponentially nationwide as a learn-
ing source to improve the safety culture. The GTSA contributes significantly to 
the total of CI. Based on previous publications the idea of higher reporting CI 
rates associated with a more positive safety culture, we think that this working 
group has helped to improve the safety culture at the local level.
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Reference: 
Hutchinson A, Young TA, Cooper KL et al. Trends in healthcare incident 
reporting and relationship to safety and quality data in acute hospitals: 
results from national reporting and learning system Qual Saf Health Care 
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Background and Goals: Confidential information relating to a patient could 
include items such as their names, date of bir th, address or other identifiable 
post code, hospital or NHS numbers and the surgical procedure planned (in 
case they are going for surgery). 
All these items are present every day in the NHS in printed Operating Theatre 
Lists, copies of which are frequently carried by medical staf f including doc-

tors, nurses, operating practitioners and others. 
This is an issue in Operating Department Changing Rooms (CR), as informa-
tion may be available to staf f who it does not need to be shared with under 
Caldicot t principles. It is also about not maintaining (and not destroying) pa-
tient records/information correctly. Despite the CR being a clinical only area, 
there is still a large amount of traf fic.
Materials and methods: Data was collected from the CR for a two week pe-
riod in Nov 2015. 
One of us would at tend to the CR at the same time each day (usually at close 
of day). We would also have a look at any time we went into the CR areas. 
Theatre staf f were also surveyed for their experiences.
Results and discussion: Of the 14 sessions surveyed, patient specific infor-
mation was found on 6.
This ranged from complete Theatre lists to handover documents and GP (gen-
eral practitioner) referrals with specific details. Some of the detail available was 
quite sensitive.
Conclusions: This is clearly not a ‘one of f’ matter. Any breach of patient con-
fidentiality is a matter of concern to all medical personnel.
A simple suggestion would be to have ‚confidential waste’ bins in each CR to 
encourage staf f to dispose of their patient identifiable information appropri-
ately on changing/going out of the Theatre complex. This could be reinforced 
by having laminated posters about the need to use the same bins displayed 
prominently at all entry and exit points in Theatres. 
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Background: There are no data on immediate peri-operative complications 
in non-critically injured elderly trauma patients. We postulated that the burden 
of perioperative hypotension, need for intensive care unit (ICU) admission, 
and post anesthesia care unit (PACU) recovery time is high, even among non-
critically injured elderly patients. 
Methods: A retrospective study of elderly non-critically ill patients who re-
ceived anesthesia care for trauma procedures and expected PACU recov-
ery was conducted at Harborview Medical Center, a level 1 trauma center 
in Seattle, Washington, between 1/5/2012 and 30/11/2013. Perioperative 
(intra-operative and PACU) systolic hypotension was the main outcome and 
was defined in two ways: 1) systolic blood pressure (SBP) <90mmHg for all 
patients and 2) SBP <110mmHg for patients > 65 years. The main exposure 
was age and was modeled both as a continuous variable and by age category 
(<55, 55-64, 65-74, 75-84, 85+ years) based on the National Study on Cost 
and Outcomes af ter Trauma. 
Results and discussion: 2,863 patients were included; 380 (13%) were >=65 
years old. Mean Injury Severity Scores (ISS) were 7.9 - 11.6. Intraoperative 
hypotension in the 65+ group was >80% using SBP definition 1 and >95% 
using definition 2. PACU hypotension in the 65 and over group occurred in 
2.8-3.2% and 26.9%-33.7%, respectively. ICU need increased from 11.9% in 
the <55 group to 32.2% in the >85 group. There was no significant dif ference 
in PACU supervision time or ICU length of stay by age group. Over 50% of 
patients in the 75-84 and >85 groups were discharged to a skilled nursing 
facility.

[Cumulative hypotension by set ting]

Conclusions: Peri-operative hypotension is common among non-critically 
injured trauma patients, and elderly patients are frequently discharged to a 
skilled nursing facility. Strategies to reduce these adverse outcomes in elderly 
trauma patients are urgently needed. 
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Background: Alzheimer’s disease (AD) is a neurodegenerative disorder and 
the most common form of dementia. Exposure to drugs has been proposed 
as a major factor in the genesis and evolution of dementia, including AD. This 
case report describes an AD patient and her clinical evolution following gen-
eral anaesthesia and surgery. 
Case report: A 76-year old female patient with AD was submit ted to hys-
terectomy for endometrial cancer. The patient was admit ted to the operating 
room awake and was submit ted to general anaesthesia with remifentanil and 
propofol (ef fector site) until at taining a BIS of 40, then given cisatracurium 
and intubated, with monitoring of cardioscopy, SpO2, NIBP and BIS. Spinal 
anaesthesia was performed with morphine (80µg) for postoperative analgesia. 
The HR was 86-65 bpm, BP was 180-105 mmHg (systolic) and 92-60 mmHg 
(diastolic), with no need for vasoactive drugs, but the burst suppression rate 
was ≠ 0 (15-39) from the beginning of induction, with low BIS values, despite 
low target of anesthetics. 
Af ter the procedure, the patient emerged peacefully, was extubated and 
transferred to the ICU. Bromazepam (6 mg) was administered on the second 
postoperative day, af ter which the patient went into hypoactive delirium and 
then a diagnosis of non-convulsive status epilepticus was stablished. A typi-
cal EEG pattern was observed, with discharges and spikes bilaterally in the 
temporal-occipital region and triphasic waves characteristic of advanced de-
mentia. The patient remained in coma despite treatment with phenytoin until 
her death on the 25th postoperative day. 
Discussion: Although the real impact on brain function remains unclear, it 
seems that anesthetics influence AD neuropathology at multiple levels in the 
involved pathways. Studies have shown that some drugs( volatile anesthetics, 
benzodiazepines, anticholinergics and antibiotics) may contribute to these 
changes. 
Reference: 
Bit tner E, Xie Z. Brief review: anesthetic neurotoxity in the elderly, cognitive 
dysfunction and Alzheimer’s disease. Can J Anesth,2011;58:216-23
Learning points: Seniors represent a significant proportion of the surgical 
population and require careful management with proper anesthetic approach 
and intraoperative cerebral monitoring, avoiding excessive depth of anesthe-
sia. 
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Background and Goal of Study: Prevention of cough during emergence af-
ter nasal surgery is important to avoid bleeding from the surgical site. We 
designed this study to investigate remifentanil ef fect-site concentration in 50% 
of patients (EC50) for smooth emergence without cough in elderly patients, 
and to compare it with that in adult patients undergoing nasal surgery.
Materials and methods: Twenty-two elderly patients (65-80 yrs) and 25 adult 
patients (20-60 yrs) with ASA physical status I or II undergoing nasal surgery 
were enrolled in this study. Anaesthesia was maintained with sevoflurane and 
remifentanil. EC50 and EC95 of remifentanil for preventing cough were de-
termined using modified Dixon’s up-and-down method and isotonic regres-
sion method with bootstrapping approach. In addition, recovery profiles were 
recorded.
Results and discussion: Using the Dixon’s up and down method, EC50 of 
remifentanil in elderly group (2.40 ± 0.0.25 ng/ml) were not significantly dif-
ferent in the adult group (2.33 ± 0.30 ng/ml) (p=0.687). Using isotonic re-
gression, EC95 (95% CI) of remifentanil in elderly group [3.32 (3.06-3.38) ng/
ml] were not significantly dif ferent in the adult group [3.30 (2.96-3.37) ng/ml]. 
However, eye opening time (14.1 ± 3.8 s vs. 12.0 ± 2.9 s), extubation time 
(17.2 ± 4.1 s vs. 14.0 ± 3.0 s), and PACU stay (44.5 ± 7.6 min vs. 38.7 ± 3.4 
min) in the elderly group was significantly longer than in the adult group. (all 

ps<0.05). 
Conclusion(s): In the elderly patients, ef fect-site concentration of remifentanil 
for preventing cough af ter nasal surgery from sevoflurane anaesthesia did 
not dif fer in the adult patients. However, delayed awakening and respiratory 
adverse events might warrant special at tention in the elderly patients. 

[Up and down response]

15AP01-5
Changes in the endothelial function in elderly patients af ter 
anaesthesia 

Ploshchenko Y.
Dnipropetrovsk Medical Academy, Dept of Anaesthesiology & Intensive Care, 
Dnipropetrovsk, Ukraine

Background and Goal of Study: Increase in the number of elderly patients 
is a serious problem for anesthesiology. These patients are characterized by 
a number of comorbidities, especially cardiovascular disease (CVD). This in-
creases the operational risk and the development of perioperative complica-
tions. The synthesis of endothelin-1 (ET-1) determines endothelial dysfunction 
is a trigger in the pathogenesis of CVD. ET-1 has deleterious ef fect on the 
heart, can lead to cardiac complications in the perioperative period. The goal 
of our study was to examine and evaluate endothelial function in elderly pa-
tients with concomitant CV pathology af ter general anaesthesia.
Material and methods: We examined 55 patients aged 60 to 82 years for 
abdominal surgery. Patients were divided into 2 groups according to gender 
- a subgroup of women (n=22) and men (n=23). There were representative 
of the gender, age, ASA, BMI. Comorbidities were accounted for systems. 
Preoperative patients with CVD managed in accordance with ESC Guidelines 
(2014). ET-1 in EDTA-plasma determined by enzyme immunoassay (set 
Biomedica). Data are presented as M±m, statistically significant value of 
p<0,05.
Results and discussion: The severity of the patients corresponded to 58% 
of ASA II, 42% - ASA III. We compared the levels of ET-1 in elderly patients 
with CVD. In the preoperative period the level of ET-1 in all patients was in-
creased by 45% compared to the reference values up to 0,556±0,02 fmol/
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ml. Increased levels of marker and 1 day af ter anaesthesia. In a subgroup of 
men it was higher than in women (0,698±0,03 and 0,583±0,9 fmol/ml, respec-
tively). By the 5 day the level of ET-1 in both groups significantly decreased to 
preoperative baseline to 0,582±0,013 fmol/ml, but did not reach the reference 
values.
Conclusion: Elderly patients with concomitant CVD showed a significant in-
crease in the level of ET-1 in plasma, indicating the presence of endothe-
lial dysfunction. In the early postoperative period, the vascular endothelium 
responds release vasoconstrictor marker to the operative trauma, and men 
more. By the 5 day of the postoperative period, signs of endothelial dysfunc-
tion in elderly patients were reduced but not disappear completely. 

15AP01-6
Comprehensive preoperative assessment of elderly patients: 
a challenge for the anesthesiologist 

Bibiloni Molina M.I.1, Hernández-Puiggròs P.1, Gomila Sansó J.A.1, Nohel P.1, 
Yañez A.2, Aguilar J.L.1

1Hospital Son Llàtzer, Dept of Anaesthesiology & Pain Medicine, Palma 
de Mallorca, Spain, 2Hospital Son Llàtzer, Research and Development 
Depar tment, Palma de Mallorca, Spain

Background and Goal of Study: To evaluate the relationship between the 
preoperative assessment guide of the Catalan Society of Anesthesiology and 
the Catalan Society of Geriatrics (SCARTD and SCGiG) in the elderly patient, 
with morbidity and mortality af ter surgery of moderate to high risk.
Materials and methods: Prospective observational study in patients aged > 
70 years or > 60 years with associated co-morbidity scheduled for elective 
surgery of moderate to high aggressiveness. Data were collected from 60 
patients in the preoperative visit to whom the Katz questionnaires, Pfeif fer Test 
or Short Portable Mental Status Questionnaire (SPMSQ) and Mini-Nutritional 
Assessment Short Form (MNA-SF) were administered in order to assess re-
spectively their functional, cognitive and nutrition status, with a follow-up 30 
days af ter the intervention.The studied variables included: demographic data, 
post-operative cognitive dysfunction (POCD), respiratory complications, car-
diovascular, local and systemic infection, renal failure, endocrine-metabolic 
complications, hospital stay, mortality and readmission at 30 days.
Results: The average age of the sample was 82 ± 8 years and 60% were 
women. Statistically a significant association between the MNA-SF and 30-
day mortality was found, as well as a relationship between the Pfeif fer Test, 
Katz and POCD and between the Pfeif fer Test, the ASA grade, the MNA-SF 
and the rate of readmission at 30 days (p <0.05). 
Conclusion: The scores included in the preoperative assessment guide in pa-
tients of advanced age of SCARTD and SCGiG seem to be related to the rate 
of postoperative complications, mortality and readmission rate within 30 days. 

15AP01-7
Predisposing factors and morbidity associated with blood 
transfusion in elderly patients involved hip fracture 

Lamora Tost M., Villar Colmenero T., Bosch Duran L., Mejia J., Bisbe E.
Parc de Salut Mar, Dept of Anaesthesiology, Barcelona, Spain

Background and Goal of Study: Hip fracture represents a problem in the 
elderly because of its high incidence and mortality. A significant number of 
patients will require blood transfusion(1). Exists clear association between 
transfusion and increased postoperative complications(2).
The aim of our study is to identify the predisposing factors to blood transfu-
sion and the complications associated.
Materials and methods: Institutional protocol for audit the hip fracture sur-
gery procedure, involved in the quality program of our hospital. Were includ-
ed all patients undergoing hip fracture surgery from June1st to December 
31th, 2014. Medical history, antiplatelet or oral anticoagulants treatment, hae-
matinics on admission and serial complete blood counts, surgical delay time, 
type of anesthesia, type of fracture, surgical technique, transfusion require-
ments and postoperative complications were collected. 
A bivariate analysis was used; the chi-square test for qualitative variables and 
t-Student for quantitative.
Results and discussion: We included 182 patients with hip fracture with a 
mean age of 84± 6.8 years. 80% were women and 60% ASA≥III. Around 65% 
were extracapsular fracture. The surgical technique used was intramedullary 

nailing (48%), Moore’s prosthesis (22%), DHS (16%) and total hip replace-
ment (12%). The average delay in surgery was 3.2 days. The pre and postop-
erative hemoglobin average was 11.5 and 9.8 g/dl respectively. The transfu-
sion rate was 59%, administered an average of 1.4 units of packed red blood 
cells per patient. Predisposing factors for transfusion were age, hemoglobin 
at admission, pre and post surgery, ASA, GFR <60mL/min/1,73m2 and the 
surgical technique. No statistically significant dif ferences were found between 
transfusion and sex or prior antiplatelet or anticoagulant therapy.
Blood transfusion was associated with increased number of renal postopera-
tive complications (84%, p=0,001) and respiratory infections (80%, p=0,04). 
No statistical association was found with surgical wound infections, cardiac or 
neurological complications.
Conclusions: Almost 60% of patients required blood transfusion. Age, ASA, 
perioperative anemia, kidney failure and surgical technique were predispos-
ing factors for transfusion. Transfused patients had higher postoperative com-
plications, especially infections respiratory and renal failure.
References: 
1. García-Ercea JA et al. MedClin(Barc)2003;120(5):161-6.
2. Engoren M et al. J.Trauma2008;65(6):1411-5. 

15AP01-8
Age-related changes in electroencephalographic activity 
during anesthesia - a case report 

Lopes C.G.1, Nunes R.R.2, Cavalcante S.L.F.2, Fernandes M.B.C.2, 
Ribeiro K.G.2, Nunes Filho R.R.3

1Hospital Sao Carlos, Dept of Anaesthesiology, For taleza, Brazil, 2HGF-
Hospital Geral de For taleza, Dept of Anaesthesiology, For taleza, Brazil, 
3Universidad Abier ta Interamericana, Dept of Anaesthesiology, Rosario, 
Argentina

Background: Age-related neurophysiological and neuroanatomical changes 
make the CNS more susceptible to anesthetics. EEG monitoring reveals a sig-
nificant power reduction in all frequency bands, especially the alpha band, as 
shown by spectrogram, and a greater frequency of episodes of burst suppres-
sion. Some authors have hypothesized an association between the vulnerabil-
ity of the senile brain to anesthetics and increasing frequency of postoperative 
delirium and cognitive disorder. In this study, we demonstrate the usefulness 
of monitoring the CNS in elderly surgical patients with regard to postoperative 
neurological outome. 

[Spectrogram]

Case report: A 92-year old woman (60kg, 1.50 m, P2) medicated with cita-
lopram [J1] (10 mg/day), with a history of mild dementia and a mini-mental 
state exam (MMSE) score of 20, was submit ted to orificial surgery under gen-
eral anesthesia with remifentanil, propofol (induction) and desflurane (main-
tenance). BIS was kept between 50 and 60 and burst suppression was kept 
at 0 (avoiding deep anesthesia and the reduction of mean blood pressure 
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15AP01-10
Predicting the risk for postoperative retention af ter 
hemorrhoidectomy in elderly patients 

Gherghina V.1, Cindea I.1, Balcan A.1, Costea D.2, Popescu R.2

1Facult y of Medicine, Ovidius Universit y, Dept of Anaesthesiology & Intensive 
Care, Constanta, Romania, 2Facult y of Medicine, Ovidius Universit y, Dept of 
Surgery, Constanta, Romania

Background and Goal of Study: Elderly patients who require surgical inter-
ventions of ten have multiple comorbidities that complicate their intraoperative 
and postoperative care. Urinary retention is a common complication following 
haemorrhoidectomy.
Materials and methods: The objective of this study was to identify the risk 
factors for urinary retention af ter hemorrhoidectomy in elderly patients. With 
the approval of Medstar 2000 Ethics Board, data were collected from 72 
charts of patients aged 65 and older, who underwent hemorrhoidectomy from 
January 1, 2015, to June 30, 2015. 
The outcome was urinary retention in the first 24 hours af ter surgery. Risk 
factors were identified using multivariable logistic regression, and they were 
expressed as odds ratios or 95% confidence intervals. 
Results and discussion: The overall urinary retention rate was 36.11% (n 
= 26). Significant risk factors associated with postoperative urinary retention 
included female gender, anesthesia methods, severity of hemorrhoid, a large 
amount of intravenous fluid administered perioperatively, and length of hos-
pital stay. 
Conclusion(s): Logistic regression analysis revealed that female gender 
(odds ratio, 1.805; p <.01), sacral anesthesia (odds ratio, 1.481; p = .02), 
more than 3 hemorrhoids resected (odds ratio, 1.523; p <.01), hemorrhoids 
having 4 degrees of severity (odds ratio, 2.001; p <.01), intravenous fluids 
>700 ml (odds ratio, 1.392; p = .02), and length of stay more than 7 days 
(odds ratio, 1.552; p <.01) were significant predictors of urinary retention 
posthemorrhoidectomy in elderly patients.

15AP01-11
Bone cement implantation syndrome: a catastrophic event 

Calhau R., Alves D., Alba Y.
Centro Hospitalar de Lisboa Ocidental, Dept of Anaesthesiology, Lisboa, 
Por tugal

Background: Cement embolism is a rare but potentially catastrophic compli-
cation in orthopaedic surgery. Its clinical presentation can be diverse, ranging 
from moderate hypotension/hypoxia to full-blown cardiocirculatory collapse. 
We present one such case.
Case report: 83-year-old, ASA 2 female patient submit ted to partial hip re-
placement for femoral neck fracture under combined general anaesthesia.
1h45min into the surgery, just af ter cementation of the femoral component, 
the patient develops cardiocirculatory arrest (asystole) and ALS is started. 
Return of spontaneous circulation is achieved in 2 cycles, and both an arterial 
and a central line are put in place, with a noradrenalin perfusion being started 
as the surgeons strive to close the operating wound. 
30 minutes later pulseless electrical activity develops, reverting af ter 4 cycles 
of ALS, but the patient remains unstable, with a new episode of pulseless elec-
trical activity 20 minutes later (reverting in 3 cycles) and yet another in a fur-
ther 20 minutes (reverting in 2 cycles). Fluoroscopy to ascertain whether there 
might be a complication related to the central line evidences a properly placed 
CVC but a marked radiopaque heterogeneity in the region corresponding to 
the right atrium and possibly right pulmonary hylum. 
An emergency TTE shows marked RV dilation and systolic disfunction, para-
doxal movement of the interventricular septum and tricuspid regurgitation, 
neither of which were present preoperatively. Mobile echoreflective structures 
are also seen inside the RV. Supportive treatment is escalated but there is 
progressive clinical deterioration, with death being pronounced 2h38min af ter 
the initial cardiac arrest.
Discussion: Whereas a moderate degree of embolism in a healthy patient 
can usually be managed conservatively with adequate fluid therapy and vaso-
active medications, a massive embolism in a patient with poor cardiac reserve 
has a very limited prognosis. 
The fact that cardiac arrest was the first clinical manifestation within minutes 
of cement placement supports the idea of a massive embolism, with fluoros-
copy and especially echocardiography providing further vital data for patient 
management.

by more than 10% of baseline). The spectrogram revealed low power and 
bilateral absence of alpha-band hypersynchronization. Surgery lasted 2 hours 
and the patient was transferred (extubated and aware) to the post-anesthetic 
recovery room. No delirium was observed in the immediate postoperative 
period. The cognitive function score (MMSE=22) was higher at 3 months than 
at baseline. 
Discussion: EEG monitoring (using spectrogram as a parameter of low neu-
ronal reserve), control of burst suppression (avoiding or minimizing burst sup-
pression) and avoidance of deep anesthesia appear to be a good strategy to 
prevent unfavorable neurological outcomes in elderly surgical patients. More 
research on the anesthetic requirements of the normally aging brain is neces-
sary. 
Reference: 
Purdon PL, Pavone KJ, Akejo D, et al. Age-dependent changes in the 
electroencephalogram during propofol and sevoflurane general anaesthesia. 
Br J Anaesth 2015;115,Suppl1:i46-i57
Learning points: EEG analysis and the spectrogram can facilitate individual-
ized patient care by revealing patient’s brain state. 

15AP01-9
Perioperative goal-directed hemodynamic optimization using 
the noninvasive CNAP™ monitoring device in high-risk hip 
fracture patients 

Acevedo Bambaren I., Pestaña Lagunas D., Dominguez F.
Ramon y Cajal Hospital, Dept of Anaesthesiology & Intensive Care, Madrid, 
Spain

Background and Goal of Study: In the last years, there is a growing interest 
in the improvement of prognosis and shortening of hospital length of stay 
in high-risk surgical patients. Several evidence-based protocols (“fast-track” 
surgery) have been developed and implemented in some hospitals for this 
purpose. Cardiovascular optimization through the so-called “goal-directed 
therapy” (GDT) is a key element in these protocols. Previous studies in the 
literature use invasive monitors to assess hemodynamics. 
The aim of the present randomized, multi-center, open-label clinical trial is 
to use a GDT protocol (including fluid boluses and vasoactive drug infusion) 
based on data obtained from the CNAP™ device (systolic volume, cardiac 
index and mean arterial pressure) to test the hypothesis that GDT is superior 
to standard practice in terms of reduction in the incidence of perioperative 
complications. Only we present in this abstract the preliminary study to evalu-
ate the embodiment feasibility.
Materials and methods: A total number of 212 patients has been estimated 
for this study. All patients scheduled for hip surgery secondary to fracture, and 
who present at least, one risk factor (Age > 80 years, New York Association 
Score (NYHA) III/IV and American Society of Anesthesiologists score(ASA) 
III/IV) will be included. All patients will followed from the day of surgery up 
to hospital discharge (determined by a specialist surgeon not involved in the 
study) or death.
Results and discussion: In this preliminary study 5 patients were included. 
The mean age was 85 (101/81), all patients were ASA III. The hemodynamic 
protocol (cristalloids, colloids and vasoactive drugs guided by hemodynamic 
monitoring) were applied in all patients. Only 1 patient required dobutamin 
and no one noradrenaline. All patients needed at least 1 bolus of 250 ml crys-
talloids. 
The average value of cardiac index and medium arterial pressure before the 
spine anesthesia was 3,1 and 98. All were carried to the Post Anesthetic Care 
Unit (PACU) and af ter discharged between 4 and 6 hours. 1 patient present 
acute renal failure at day 3 and 1 patient die at the day 5, considering the 
surgery like day 1. The medium hospital stay was 6 days.
Conclusion: In our centre the study would be possible to do. Is possible that 
hemodynamic optimization guided by objectives can reduce perioperative 
complications in this group of patients. 
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Learning points: Bone cement implantation syndrome is a potentially serious 
complication that should be readily recognized and addressed to maximize 
survival. However, when faced with a massive embolism in patients with lim-
ited cardiac reserve, therapeutic options are limited and prognosis grim. 

15AP02-1
Observation on the effect of restrictive transfusion in colon 
cancer surgery in elderly patients for postoperative ventilator-
associated pneumonia 

Chen Z., Lin C.
Af filiated Hospital of Guilin Medical Universit y, Dept of Anaesthesiology, 
Guilin, China

Background and Goal of Study: To observe the ef fect of restrictive transfu-
sion in colon cancer surgery in elderly patients for postoperative ventilator-
associated pneumonia(VAP).
Materials and methods: 40 cases of colon cancer in elderly patients intended 
to impose surgery were randomly divided into restrictive transfusion group 
and standard transfusion group, 20 cases in each group. In the restricted 
group, patients were administered one third of accumulative fluid loss in the 
first 60 minute, then the infusion rate were 4ml/kg/h, central venous pressure 
was maintained at 5-7cm H2O. In the standard group, rate of fluid administra
tion=CVE+deficit+maintenance+loss+third space. Blood gas index: lactic 
acid and volumes of fluid administered, blood loss, urine volume and thoracic 
fluid count (TFC) were recorded in the operation. Clinical pulmonary infection 
score(CPIS) was recorded respectively before operation, 1day, 3 day,7day 
af ter operation to evaluate the risk of VAP.
Results and discussion: Compare with group S, the TFC and intraoperative 
volumes of fluid administration were significant lower in group R. The CPIS 
was significant lower at day1,day3,day7 af ter operation in group R. There 
were no significant dif ference in MAP, HR, CO and urine volume between 
the two groups.
Conclusion(s): In colon cancer surgery in elderly patients, restrictive trans-
fusion can maintain hemodynamic stability, ensure the tissue oxygenation, 
reduce conjunction edema, shorten the recovery time and hospital stay time. 
Restrictive transfusion can reduce the incidence of VAP. 

15AP02-2
Delirium in TURBT postoperative, more confusion than usual 

Furtado I., Linda F., Pereira E., Pedro S.
Hospital Garcia de Or ta, Dept of Anaesthesiology, Almada, Por tugal

Postoperative delirium is a common complication with an incidence of up 
to 80%. In elderly patients it is usually undervalued even though it is of ten 
the first indicator of underlying serious complications. Bladder perforation, 
although rare - 0.025% - is a complication that should not be forgotten in 
the postoperative period of transurethral resection of bladder tumor (TURBT).
We present an 80-year-old male with a history of ischemic heart disease, hy-
pertrophic cardiomyopathy, hypertension, chronic bronchitis and hiatus her-
nia who underwent elective TURBT surgery under general anesthesia.
An hour af ter the end of surgery he started developing psychomotor agita-
tion, disorientation and dyspnea. There weren’t any changes on physical ex-
amination despite progressive worsening of delirium and a slight desaturation 
on pulse oximetry, tachycardia and hypertension. 
Af ter 30min we noticed a huge increase in abdominal gir th and retention of 
the bladder irrigation fluid. Abdominal ultrasound showed a large amount of 
fluid in the abdominal cavity. The patient returned to the operating room for 
an emergent exploratory laparotomy in which a bladder perforation was cor-
rected. 
In this second postoperative period there was a new episode of delirium, also 
with an initially unremarkable physical examamination except for bilateral 
crackles on lung bases. Hemodynamic instability arised af ter 1h. We admited 
an acute pulmonar edema and treated the patient with furosemide, and ni-
trates which led to both hemodynamic and auscultation improvement.
Postoperative delirium may be a nonspecific finding but it should serve as a 
warning sign especially in geriatric patients. Interestingly in this case two seri-
ous complications, medical and surgical, first presented with delirium. This 
prompted a careful physical examination and led to an opportune diagnosis. 

15AP02-3
Preoperative anemia and postoperative morbidity in patients 
with hip fracture surgery 

Bosch Duran L., Villar Colmenero T., Lamora Tost M., Castelltort Mascó L., 
Moltó Garcia L., Bisbe Vives E.
Parc de Salut Mar, Dept of Anaesthesiology & Intensive Care, Barcelona, 
Spain

Background and Goal of Study: About 30-40% of the patients with hip frac-
ture have preoperative anemia and 10% severe anemia1. Preoperative anemia 
is an independent predictor of mortality in surgical patients2. The aim of this 
study is to determine the relationship between preoperative anemia and post-
operative morbidity and which are the risk factors associated to preoperative 
anemia. 
Materials and methods: Institutional protocol for audit the hip fracture sur-
gery procedure, involved in the quality program of our hospital. Were included 
all patients undergoing hip fracture surgery from June1st to December31th, 
2014. We collected demographics data, comorbidity, oral anticoagulants or 
antiplatelet therapy, complete blood cell count and hematinic levels, delay of 
surgery, type of anesthesia, type of fracture, transfusion rate, hospital length 
stay and complications. The preoperative anemia cohort was compared 
against the cohort without anemia.
A descriptive and bivariate analysis was performed using the Student’s T-test 
for quantitative variables and Pearson’s chi-squared test for qualitative vari-
ables. A value of p<0.05 was considered statistically significant.
Results and discussion: We included 182 patients. Average age was 84±7 
years old, 80% women and 60% ASA III-IV. About 44% of patients had preop-
erative anemia and 20.7% preoperative iron deficiency. The transfusion rate 
was 59%. Preoperative anemia was significantly associated with female gen-
der (p=0.001) and low glomerular filtration rate (81% anemic versus 35.6% 
without anemia; p= 0.001), but not with age or worse ASA. Anemic patients 
were transfused twice (p=0.001). The delay in surgery was higher in anemic 
patients (3.8 versus 2.7 days; p=0.001). The hemoglobin levels were lower in 
preoperative anemic patients (p=0.001). Anemic patients had more cardiac 
complications (28% versus 15%; p=0.004), but not respiratory, infectious, 
neurological or renal complications.
Conclusions: The prevalence of anemia in this patients is high and condi-
tioned a high transfusion rate. Female gender and preoperative renal failure 
were predisposing factors but, surprisingly, not age or worse ASA. Anemia 
resulted in a significant increase of cardiovascular complications. The treat-
ment of anemia could improve perioperative transfusion rate and postopera-
tive morbidity in this type of surgery.
References: 
1. Wiles MD et al. BrJAnaesth.2011;106(4):501-504.
2. Maxwell MJ et al. BrJAnaesth. 2008;101(4):511-517. 

15AP02-4
Perioperative factors of organ dysfunction and 6 months 
mortality in elderly patients undergoing major gastrointestinal 
oncological surgery 

Satre Buisson L.1, Andrieu G.1, Lamer A.2, Duhamel A.3, Lebuf fe G.1

1Univ Lille Nord de France, Dept of Anaesthesiology & Intensive Care, Lille, 
France, 2Univ Lille Nord de France, INSERM CIC-IT, Lille, France, 3Univ Lille 
Nord de France, Depar tment of Biostatistics, Lille, France

Background and Goal of Study: More than half of gastrointestinal (GI) can-
cers occur in elderly patients. The ef fectiveness of curative surgery motivates 
surgical therapy when relevant. The goal of this study was to evaluate the rate 
of postoperative organ failures, the death rate at 6 months and its risk factors 
in elderly patients undergoing GI oncological surgery. 
Materials and methods: This was a retrospective analysis of patients over 
70 years old who underwent GI oncological surgeries between January 
2009 and October 2012 in the University Hospital of Lille. Perioperative data 
were collected, including data from an Anaesthesia Information Management 
System (AIMS) database regarding the anaesthesiological procedure. The 
triple low state, known as Mean Arterial Pressure (MAP) below 75 mmHg, 
Minimum Alveolar Concentration (MAC) below 0.8 and a deep hypnosis (here 
defined as a State Entropy (SE) below 40), was also recorded (1). Data were 
shown as mean ± Standard Deviation or as a percentage. 6 months mortality 
perioperative factors were analysed by a stepwise multiple regression analy-
sis. P<0.05 was considered as significant.
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Results and discussion: Among 239 patients included, the surgery was per-
formed for colorectal, gastric and/or oesophageal and pancreatic cancers in 
respectively 115 (48.1%), 74 (31%) and 43 (18%) elderly patients. The mean 
age was 77.1 years (±5.1). 26 patients (10.9%) were over 85 years old. 6 
months mortality was 17.1% with development of postoperative organ failures 
in 49.4% of patients. In the subgroup over 85 years old, 6 months mortality 
was 34.6%. Mortality and morbidity predictive risk factors are presented in 
Table 1. No preoperative data was predictive of morbidity or mortality. 

6 months mortality factors Hazard Ratio CI 95% p

Age 1.08 [1.03-1.14] 0.003

MAP<60mmHg 2.77 [1.32-5.78] 0.0068

Postoperative organ failure 5 [2.2-11.4] 0.0001

Postoperative organ failure factors Odds Ratio CI 95% p

MAP<60mmHg 1.8 [1.1-3.2] 0.004

Anaesthesia length 1.3 [1.1-1.5] 0.0008

Triple low state 1.9 [1.1-3.4] 0.02

[Multiple regression analysis]

Conclusion: This study highlighted the impact of intraoperative variation on 
postoperative morbidity and mortality. Mortality seemed to be particularly in-
fluenced by greater aged patients and by the onset of postoperative organ 
failure in elderly patients undergoing GI oncological surgeries. 
Reference: 
1. Sessler, Anesthesiology 2012 ;116(6) :1195-203 

15AP02-5
Remifentanil protects human osteoblasts from oxidative injury 

Kim E.-J.1, Yoon J.-U.1, Seong Ho L.2, Seung Cheol L.3, Baik S.-W.4, 
Sang-Wook S.4

1Pusan National Universit y Dental Hospital, Dept of Anaesthesiology 
& Pain Medicine, Yangsan, Korea, Republic of, 2School of Medicine, 
Sungkyunkwan Universit y, Dept of Anaesthesiology & Pain Medicine, 
Gyeongnam, Korea, Republic of, 3Donga Univ. Medical Center, Dept of 
Anaesthesiology & Pain Medicine, Pusan, Korea, Republic of, 4Pusan 
National Universit y Yangsan Hospital, Dept of Anaesthesiology & Pain 
Medicine, Yangsan, Korea, Republic of

Background and Goal of Study: Bone injury has been occured in various 
clinical situations such trauma and surgeries. During surgery, excessive reac-
tive oxygen species (ROS) decreases the quality and quantity of osteoblasts 
and increases the apoptosis of osteoblasts and osteocytes. It has been re-
ported that remifentanil decrease the production of ROS and inflammatory 
response. In this study, we investigated whether remifentanil has a protective 
ef fect against oxidative stress in osteoblasts or not and influence on factors 
associated with proliferation and dif ferentiation of osteoblasts.
Materials and methods: The groups were divided into the following 
groups; Control : cells were incubated at 37°C without remifentanil treat-
ment, .H2O2: cells were exposed to 200 µM of H2O2 for 2 h. RPC+H2O2 : cells 
were pretreated with 2 ng/ml of remifentanil for 2 h before exposure of H2O2. 
3-MA+RPC+H2O2: cells were pretreated with 1 mM of 3-MA 1h and remifent-
anil before exposure of H2O2. 
Results and discussion: Osteoblast viability and mineralized matrix of bone 
is increased by remifentanil pretreatment during H2O2-induced oxidative 
stress. Remifentanil pretreatment ef fectively decreased the rate of apoptotic 
nuclei in osteoblasts against H2O2-induced oxidative stress. In western blot 
analysis, remifentanil pretreatment increased the expression of bone-related 
proteins such as Col I, BMP-2, osterix, TGF-β. However, pretreatment with 
3-MA inhibited the protective ef fect of remifentanil against oxidative stress at 
cell viability, apoptosis, and mineralized matrix formation.

[Fig 1]

[Fig 2]

Conclusion(s): This study demonstrated that remifentanil reduce oxidative 
damage in human osteoblasts. And we showed the possibility that autophagy 
is related with a protective ef fect of remifentanil in response to oxidative stress. 
For clinical correlation, further clinical based researches will be needed. 

15AP02-6
Influence of anesthesia on the metabolism of the brain 
and cognitive status of elderly and older in operations in 
gynecology 

Ovechkin A., Pyregov A.
Federal State Budget Institution ‚Research Center for Obstetrics, Gynecology 
and Perinatology’ Ministry of Healthcare of the Russian Federation, Dept of 
Anaesthesiology, Moscow, Russian Federation

Background: Emerging af ter surgery impaired memory, speech, praxis 
and gnosis are the actual problems of modern anesthesiology and surgery. 
Postoperative cognitive dysfunction (POCD), worsens the prognosis of the 
patient’s recovery, degrades the quality of life, associates with increased mor-
tality. The high frequency of occurrence, controversial issues of pathogenesis 
and prevention POCD cause keen interest in neuroscience and anesthesia. 
There is no clarity in POCD problem diagnosis, the correlation between the 
types of anesthesia and the incidence of irregularities. The emergence of 
the new brain metabolism studying methods, as well as the neuromonitoring 
funds development in perioperative period help to reveal the risks’ factors and 
suggest methods of preventing POCD.
Goal of Study: The study of the ef fect of regional and general anesthesia with 
the use of halogenated anesthetics on the metabolism of the brain, cerebral 
blood flow and the development of postoperative cognitive impairment.
Materials and methods: The study involved 43 patients aged 66,7 ± 4.5 
years. They were operated under our clinic about gynecological diseases. In 
40% of cases had laparoscopic surgery. Laparotomy made up 14% of the 
vaginal surgery 44%.
In 27.9% of operations were performed under general anesthesia, neuraxial 
anesthesia is performed in 53.4%   of cases, concomitant anesthesia - 18.7%
All patients were examined 1 day before surgery and for 5 days af ter surgery. 
The evaluation of the status of neurodevelopmental scales (MMSE, MoCA, 
Trail making test, Frontal assesment bat tery).
6 patients were investigated metabolites via brain H1-MRI.
Results and discussion: Patients diagnosed early POKD: Combined anes-
thesia: 14.5% General anesthesia: 15.2% Regional anesthesia: 16.8%.
Some reduction in brain metabolites during the second H1-MRI af ter anesthe-
sia and surgery in patients with POCD.
Conclusion(s): Development POCD associated with a reduction in brain me-
tabolites. The Trendelenburg position is not associated with the development 
of POCD. Cerebral blood flow in patients suf fering under regional anesthesia, 
which can be a trigger of POCD.
Type of anesthesia has no ef fect on the incidence of POCD. 
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15AP02-7
Audit into incidence of perioperative delirium in the elderly 

Shankar S., Smith G., Lister C., Nair P., Lakhani S.
The Walton Centre NHS Foundation Trust, Dept of Anaesthesiology, Liverpool, 
United Kingdom

Background and Goal of Study: Surgical procedures in the elderly are in-
creasing and bring unique challenges with it. It carries higher incidence of 
morbidity and mortality largely due to diminished physical and mental re-
serves as well as postoperative delirium (POD) which impacts rehabilitation 
and discharge from hospital. Consequentially the economic and clinical bur-
den on the health service rises as currently 23% of surgical procedures are 
on patients over 75 years. We undertook an audit to see if tight control of 
perioperative BP had an impact on POD.
Materials and methods: All over 75 year old patients undergoing spinal sur-
gery in our tertiary neurosurgical centre over 3 months were included. Data 
was gathered retrospectively including preoperative physical fitness, cogni-
tive function, lifestyle habits and use of psychoactive drugs. Perioperative ob-
servations and medications were collected with endpoint being POD.
Results and discussion: 24 patients were identified and 21 included. Male 
preponderance was noted (M:F-14:7) with mean age of 78.9. Five patients 
were already on opiates while 3 were on psycho active drugs. 14 patients(67%) 
had polypharmacy but no history of cognitive impairment or alcohol abuse. 
ASA ranged from 2 to 4 with majority being ASA 2. Average BMI was 27(23-39) 
with inpatient stay of 6 days. Pre operative workup showed 38% had some dis-
ability for daily activities and renal impairment in 4 patients. 13 patients (62%) 
were diagnosed hypertensives.
All 21 patients underwent surgery of their spine and 2 were emergency. 
Perioperatively BP was monitored invasively in 5 patients and no benzodiaz-
epines were used. 16 patients required Metaraminol for ionotropic support 
while 1 patient required Epihedrine and metaraminol. This was to maintain 
a MAP of 90 mm Hg. No cases of delirium were noted either in recovery or 
during inpatient stay.
Conclusions: Following the AAGBI publication of the perioperative care of 
the elderly (2014) our department introduced guidelines including avoidance 
of benzodiazepines in this age group and strict perioperative blood pressure 
control (within 20% of the original MAP). This audit demonstrates the impor-
tance of detailed preoperative workup and tight control of perioperative BP in 
minimising POD in the elderly.
References: 
1. Peri-operative care of the elderly 2014. AAGBI safety Guidelines.
2. Peri-operative care of elderly patients - an urgent need for change. Dodds 
et al. Perioperative Medicine 2013

15AP02-8
Adverse respiratory events (ARE) in elderly patients, can 
better be diagnosed with Integrated pulmonary Index (IPI), 
than pulse oxymeter and clinical observation at postoperative 
recovery room (PACU) 

Toparlak Konuk E.1, Sen P. 2, Toprak V.2, Caglayan L.2

1Başkent University, Dept of Anaesthesiology & Intensive Care, Istanbul, 
Turkey, 2Baskent University Hospital, Dept of Anaesthesiology & Intensive 
Care, Istanbul, Turkey

Background and Goal of Study: In elderly, general anaesthesia can cause 
adverse respiratory problems (ARE). Early detection of ARE has important 
impact on hypoxia. PACU is the place where anaesthesiologists confront ARE. 
The value of integrated pulmonary index in high risk elderly patients af ter gen-
eral anaesthesia is not well documented, so in this study focused to investi-
gate the ef ficacy of integrated pulmonary index monitorization at PACU in high 
risk elderly population.
Materials and methods: Af ter following ethics commit tee approval, in this 
prospective observational study, 140 patients aged over 65 were randomly 
allocated in two groups af ter general anaesthesia at PACU. All patients were 
reversed with sugammadex in order to exclude residual neuromuscular block. 
Group 1 was standard monitorized (ECG, pulse oxymeter, blood pressure) 
and with IPI analysis consisting of non-invasive ETCO2 + respiratory rate + 
heart rate+ pulse oxymeter. Number of ARE and number of interventions 
to avoid hypoxia were recorded. Group 2 was only standard monitorized. 
Student’s t test and x2 test were used to compare the groups, p<0.05 was 
accepted significant. 

Results and discussion: Demographic data did not show any dif ference 
between groups. Mild hypoxia and apnoea were the most common AREs. 
IPI alerted all apnoea episodes. (78 events, IPI=1) and hypoxia (34 events, 
IPI<3). Apnoea was observed most frequently in Group 1. (48 % Group 1 vs 
1.42 % Group; p<0.05). Apnoea was observed at 8-10-12. minutes, whereas, 
pulse oxymetry registered only the hypoxia episodes. 
Conclusion(s): In elderly patients at PACU, especially in detecting apnoea, 
IPI is more valuable than clinical observation and pulse oxymeter in elderly. 

15AP02-9
Cognitive disorders associated with hip fracture surgery 
in the elderly. An observational study 

Crespo-Santiago A.1, Varela N.1, Golvano-Sarriá M.1, Armendáriz-Buil I.1, 
Pérez-Pevida B.2

1Hospital San Pedro, Dept of Anaesthesiology & Pain Medicine, Logroño, 
Spain, 2Clinica Universidad de Navarra, Depar tment of Endocrinology and 
Nutrition, Pamplona, Spain

Background: Hip fracture is a common condition in the elderly, and most of 
them require surgical repair. 40% of these patients present cognitive disorder. 
Current literature reflects the need for an interdisciplinary approach in these 
patients to prevent cognitive impairment, provide fast recovery and reduce 
the risk of loss of autonomy in the long-term. Thus, the present study exam-
ines the rate of cognitive disorders associated with surgery for hip fracture. 
Materials and methods: We conducted an observational descriptive pilot 
study in which patients aged 65 years or above with a hip fracture and sched-
uled for surgical repair of hip were recruited.
A Mini-Mental State Examination (MMSE) was performed the day before sur-
gery. We avoided to perform the MMSE in the morning of the surgery to avoid 
bias (anxiolytic premedication). 
Epidemiologic, analytical and pain data were also collected (age, sex, hema-
tocrit, VAS) as well as anaesthetic/surgical and PACU data.
A second MMSE was done when patient was discharged from the PACU to the 
ward and a third one 24h af ter surgery. Changes in MMSE score were evalu-
ated, being defined as mild (10%), moderate (20%) and severe (30%) when 
compared with the first test.
Results: 17 cases were recorded with an average age of 83 years old. 94% of 
the surgery where realised under regional anaesthesia.
Before surgery, 33% of those aged <80 presented mild cognitive disorders, 
50% of those aged >80.
Af ter surgery, 6% did not present changes in the mini-mental test, 47% pre-
sented mild changes, 29% moderate changes and 18% presented severe 
changes. No patient presented delirium.
We also found an association of impairment with transfusion needs, use of 
vasopressors and sedation.
Discussion: Although our pilot study lacks of a great number of patients, the 
primary results obtained show that cognitive deterioration is very important 
in older patients scheduled for hip repair surgery. This results may vary from 
other countries due to the fact the number of hip repairs realised under re-
gional anaesthesia in Spain is about 90%. A greater multicentric study with 
other countries would be interesting in order to compare both techniques.
Nevertheless, associations with anesthetic management were found and re-
quire further research.
Conclusion: Hip repair in the elderly is associated with an important rate of 
cognitive impairment. 
Larger studies are needed in order to confirm these results. 
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15AP02-10
Cognitive impairment in the elderly surgical patient: 
unrecognised and underestimated? 

Sultanpori A.1, Caratella S.2, Mahmood T.1, Manohar R.1, Saxena S.1

1Scunthorpe Hospital, Dept of Anaesthesiology, Scunthorpe, United Kingdom, 
2Hull York Medical School, Medical School, Hull, United Kingdom

Background and Goals: Cognitive impairment (CI) in the elderly surgical 
patient is now increasingly recognised. Presentations may range from confu-
sion through to delirium. Over 75% present as fatigue and reduced activity, 
frequently mistaken for sleepiness1. CI af fects 10-50% of surgical in-patients, 
over half have persistent symptoms af ter discharge with consequent societal 
and Primary health care impact. Delirium is a risk factor for new onset de-
mentia as well as for accelerating pre-existing problems. The predisposing 
factors- embolisation during surgery, hypotension, hypoxemia, inflammation/
stress response to surgery and potential neurotoxicity of anaesthetic agents- 
are common in the surgical scenario.
Our institution has mandatory recording of ‚6CIT test’ for CI in the risk age 
group- however this is only done once. We set out to look at how well delirium 
was diagnosed on the wards.
Materials and methods: Data was collected from the patients group (criteria 
age>75 years, admit ted on the surgical ward) for a two week period in Oct/
Nov 2015. A total of 33 patients were followed up. The 4AT test was used: this 
is a screening instrument that looks at Alertness, Abbreviated Mental Test 
(AMT4), At tention and Acute change. A score of 1-3= possible cognitive im-
pairment, 4 or above= possible delirium. 
Results and discussion: 14/33 patients scored 0 everyday, 1 patient with 
known dementia refused to answer any question. 6 patients scored 4 or above 
in 10 episodes, of which 4 were missed by our ward staf f. 
The remainder 12/33 scored 1-3. Several of these higher scores were later 
on in the inpatient episode (days 3-6). 1 patient scored 4 on two consecutive 
days. 
Conclusions: The 4AT was relatively easy to administer and did not need spe-
cialised training. However communication dif ficulties (hearing, non English 
speakers) were not catered for.
A single point test will clearly underestimate the prevalence of CI on the ward. 
Missing CI can impose significant burden on patients, carers and on com-
munity resources. This short snapshot shows that nearly 36% of patients with 
CI are being missed. Interventions are needed to correctly pick up elderly pa-
tients with cognitive dysfunction, before being discharged and to have further 
community based assessment till continued improvement is noted. 

15AP02-11
Preoperative risk factors for postoperative delirium (POD) 
on elderly patients undergoing urological surgery 

Gani H., Naco M., Ohri I., Beqiri V., Bedalli F., Shkembi P.
UHC ‘Mother Teresa’, Dept of Anaesthesiology & Intensive Care, Tirana, 
Albania

Background and Goal of Study: The aim of this observational study was to 
investigate the occurrence of postoperative delirium (POD) in elderly patients 
undergoing urological surgery and to identify those factors associated with 
delirium.
Materials and methods: This study is a prospective. Participants of this study 
are 1496 patients older than 65 years old, Patients with MMSE <23 were ex-
cluded from the study.The comparing value that was used for delirium was 
CAM. Patients that had been diagnosed and treated for psychiatric problems 
were excluded from the study. Routine preoperative blood test was performed 
.Intra-operative data from the anesthesia record were also reviewed. 
Results and discussion: It is noticed a lineal statistically important trend of 
increasing the incidence of delirium with the increasing of age.( χ2 for trend 
=14.3 p<0.01).POD occured in 270 patients(18%).The patients who was al-
cohol users had the highest incidence of POD. From 140 were alcohol us-
ers POD made 60 of them (57.1%) (RR = 8.1, 95% CI = 5.6-11.8, p <0:01). 
The patients that were preoperatively user to benzodjazepinave had a higher 
incidence of post-operative delirium. (29.7%)(RR=2.7, 95%CI=2.04-3.59 , 
p<0.01). From 1496 patients only 40 (2.6%) had epidural catheter ,was man-
aged best post-operative pain .From these 40 patients, only 4 (10%) had de-
lirium versus 36 (90%) that did not have delirium with statistical dif ference 
important among them (p <12:01)It noted that all patients who have contact 
with their families af ter the operation 306 (100%) did not have delirium, while 
the 150 patients who did not have contact with the family 50 (33.3%) had 
delirium with dif ference statistically significant between them (p <0,01).One 
or more comorbidity conditions were more frequent (62.5%) in the delirious 
patients than in the non-delirious patients (55%), but the dif ference was not 
statistically significant (n.s.) (χ2= 18.1 p<0.01).Delirium was more evident to 
male patients and spinal post-anesthesia.There was important statistical dif-
ference p<0.05, when comorbidity pre-opeatively is compared with changes 
on hemodinamic intra-operatively and with not af ficient pain management.
Conclusion(s): Combining some of the predisposing factors as age vancuar, 
use of alcohol, benzodjazepinave, hemodynamic fluctuations, pain, increase 
the risk for delirium post operatively to elderly patients.

Education

16AP01-1
The effects of four years of a training programme aimed to 
teach anesthesiology and critical care to medical students 

Tomescu D.1, Constantinescu L.2, Popescu M.3, Longrois D.4

1Fundeni Clinical Institute, Dept of Anaesthesiology & Intensive Care, 
Bucharest, Romania, 2St Pantelimon Emergency Hospital, Dept of 
Anaesthesiology & Intensive Care, Bucharest, Romania, 3Carol Davila 
Universit y of Medicine and Pharmacy, Dept of Anaesthesiology & Intensive 
Care, Bucharest, Romania, 4Hôpital Bichat-Claude Bernard, Dept of 
Anaesthesiology & Intensive Care, Paris, France

Background and Goal of Study: During the last decade Romania confronted 
with a shortage of anesthesiologists and intensivists. In order to overcome this 
problem we developed a training programme aimed to teach both basic sci-
ence courses and basic clinical and practical skills to undergraduate medical 
students. This programme was initiated in Romania in 2012 under the name « 
be a good doctor ». Our aim is to present the content of our programme and 
to evaluate its results.
Materials and methods: The programme was co-financed from the European 
Social Fund. Students underwent theoretical courses, 6 hours of clinical duty 
per day and two-days training on a simulator for three weeks. Their activ-
ity was coordinated by ten academic or senior physicians and was recorded 
in a log-book. Theoretical and technical knowledge goals included: to teach 
technical skills (e.g. venous access, airway management, resuscitation) and 
initial assessment and management of critically ill patients. A writ ten test was 

given at the end of the training programme and the students that registered 
the top results were given the opportunity for a week of further improvement 
of their knowledge abroad (Paris, France). An anonymous questionnaire was 
given at the end of the test in order for the students to express their opinion 
on the programme.
Results and discussion: The number of applicants rose significantly from 
year to year. The number of medical students that underwent this programme 
was 30 in 2012, 150 in 2013, 150 in 2014 and 200 in 2015. Most students con-
sidered the programme to be a success and they thought that they improved 
both their clinical and practical skills. Approximately 50% of students think 
of applying for an anesthesiologist position af ter graduating from medical 
school. We also observed that this year anesthesia and critical care became 
one of the top specialties chosen by medical students af ter graduating their 
board exams.
Conclusion(s): This is the first structured programme initiated in Romania 
that allows medical students to understand the theoretical and technical skills 
of anesthesiology and critical care. We estimate that given the rising number 
of applicants, this programme is a success. We consider that the impact of 
our programme for solving the shortage of anesthesiologists in Romania is 
essential. 
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16AP01-2
Identification of ethics committees based on authors’ 
disclosures. A cross-sectional analysis of articles published in 
the European Journal of Anaesthesiology 2011 

Zoccatelli D., Tramèr M., Elia N.
Universit y Hospital Geneva, Dept of Anaesthesiology, Genève, Switzerland

Background: Publication in scientific journals requires that articles reporting 
on human experimentation report approval by a competent ethics commit tee 
(EC). Since 2010, the European Journal of Anesthesiology (EJA) even requires 
that five specific items related to the EC are mentioned in an article: 
1) EC’s name,
2) EC’s address,
3) name of the chair of the EC, 
4) protocol number, and 
5) date of approval. 
We set out to quantify the degree of adherence to these requirements in arti-
cles published in the EJA one year later and whether the information provided 
allowed contacting the relevant ECs.
Methods: All articles published in the EJA during the year 2011 and requiring 
ethics approval were identified. For each included article, we checked how 
many of the required items were reported. We then at tempted to identify the 
relevant EC based on the reported information through a web search. For 
each identified EC, we tried to contact the commit tee, by Email or let ter, to 
verify whether the EC had actually given approval for the respective study. 
Results: We screened 193 articles of which 75 required ethics approval. 
Two articles (2.7%) did not report on any ethics approval. 
Of the remaining 73 articles, 33 (44%) reported on five items and 40 (53%) 
reported on ≤4 items. 
We were able to identify 43 EC (59%): 24 of the 33 articles (72%) reporting on 
five items, and 19 of the 40 articles (48%) reporting on ≤4 items (p=0.023). 
Of the 43 identified EC, 35 (81%) answered our inquiry; 25 confirmed that they 
were indeed the responsible body for the investigated study, and ten were 
unable to confirm this. 
Of the 35 ECs that answered our inquiry, 17 (48.6%) were mentioned in ar-
ticles reporting on five items, and 18 in articles reporting on ≤4 items (51.4%). 
Conclusions: Reporting five specific items in the description of the ethics 
approval in published articles made the identification of the competent ECs 
easier, but did not improve the actual contact with the ECs. Ef fort should be 
made to identify the information required that allows successful identification 
and contact of ECs. 

16AP01-3
Publication bias in high impact anesthesiology journals - a 
retrospective analysis of 5 highest impact factor journals 

Goudra B.1, Singh P.M.2, Gouda G.3, Akash S.4, Alan B.4, Sinha A.5

1Hospital of the Universit y of Pennsylvania, Dept of Anaesthesiology & 
Intensive Care, Philadelphia, United States, 2AII India Institute of Medical 
Sciences, Dept of Anaesthesiology & Intensive Care, New Delhi, India, 
3Pennoni Honors College, Dept of Science, Philadelphia, United States, 
4Char ter School of Wilmington, Dept of Science, Wilmington, United States, 
5Drexel Universit y College of Medicine, Dept of Anaesthesiology & Intensive 
Care, Philadelphia, United States

Background and Goal of Study: We hypothesized that, being on the edito-
rial board of high impact anesthesiology journal, increases the chances of 
publishing in the same journal.
Materials and methods: We chose the top five journals in the field anesthe-
siology, as rated by Thomson Reuters Corporation generated impact factor. 
These included, Anesthesiology,British Journal of Anesthesia, Anesthesia & 
Analgesia, Anaesthesia and European Journal of Anesthesiology. We ana-
lyzed the sources of publications indexed on pubmed, appeared in the last 
five years and authored by the five consecutively listed editorial board mem-
bers, as per the journal website 
Results and discussion: The results and their P values are presented in the 
table and figure. Our analysis demonstrates an extremely high (P<0.001) 
non-homogenous distribution of publications authored by the editorial board 
members. The second P value further highlights the fact that the editorial 
board members of high impact factor anesthesiology journals chose to pub-
lish their work in their own journals vs other high/higher impact factor anesthe-
siology journals. We are in the process of studying the ratio of editorial board 

members publications to the total number of publications in these journals. 
Although, we do not see any ethical violations in the practice, the findings are 
bound to raise many questions. 
Conclusion(s): Editorial board members of high impact factor anesthesiology 
journals are significantly more likely to publish their work in their own journal 
vs other high/higher impact factor journals. 

[Figure 1]

[Table 1 A]

[Table 1 B]
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16AP01-4
Estimated cost of anaesthesia. Do we know the economic 
impact involved in our daily clinical practice? 

Otero-Prol I.1, Abad-Gurumeta A.1, López-Quesada T.2, Casáns-Francés R.3, 
Fernández-Calderón M.4, Gilsanz F.1

1Hospital Universitario La Paz, Dept of Anaesthesiology, Madrid, Spain, 
2Hospital Universitario La Paz, Bloque Quirúrgico, Madrid, Spain, 3Hospital 
Universitario Lozano Blesa, Biostatistics, Zaragoza, Spain, 4Hospital 
Universitario Rey Juan Carlos, Plastic and Reconstructive Surgery, Móstoles, 
Spain

Background and Goal of Study: It is essential an ef ficiently manage of lim-
ited health resources. In anaesthesiology we can better manage resources 
making rational use and assessing risk-benefit, but for this reason we need to 
know the cost of drugs and devices used. Our objective was to estimate the 
degree of knowledge of anaesthetics costs by nursing, anaesthesia and sur-
gery staf f and its possible influence on the choice of anaesthetic technique.
Materials and methods: Surveys were distributed to surgical nursing, an-
aesthesiologists and surgeons. Each survey consisted of four cases with four 
frequent interventions (total hip replacement, inguinal hernia repair, duodeno-
pancreatectomy and breast reduction). Participants should choose the type 
of anaesthesia, reasons for choice and estimated cost (euros). The most com-
mon type of anaesthesia for each case and their estimated cost (drugs and 
consumables used) by specialty and years of experience (≥5 or <5) were 
analyzed. Data were compared with prices of our hospital purchasing depart-
ment. It was calculated Ch2 statistical analysis for qualitative variables, t of 
Students for quantitative variables and ANOVA, CI 95% and p <0.05.
Results and discussion: 100 surveys were distributed to surgical nursing 
(18%), anesthesiologists (40%) and surgeons (42%). Subarachnoid anaesthe-
sia and sedation was chosen for total hip replacement by 95% of respondents. 
The overall average estimated cost of €53.12 (IC 95% (143.20- 162.92)), 928% 
higher than the actual cost. 57% chose hernia repair with spinal anaesthe-
sia and sedation, with an overall average estimated price of €127.72 (IC 95% 
(117.92-137.52)). In duodenopancreatectomy, 44% opted for balanced gen-
eral anaesthesia with sevoflurane combined with epidural catheter, with an 
estimated average cost of €488.64 (IC 95% (439.64-537.64)), 117% more than 
the actual cost; except anaesthesia who infraestimated 68.67%. In breast re-
duction 37% chose TIVA, with an estimated average cost of €298.50 (IC 95% 
(269.11-327.91)), 685.75% overestimated. 
There were no dif ferences between specialties or experience. Though anaes-
thesia was closer to the price respect to other professionals (p<0.001) the 
dif ference was very important in practice and had no relevance.
Conclusions: Nursing and medical staf f did not know the cost of anaesthesia, 
tending to overestimate the price of drugs and devices. 

16AP01-5
Learning behaviors of medical clerks during operating room 
rotations 

Hamlin C., Villafranca A., Robinson S., Benoit P., Rodebaugh T., Jacobsohn 
E., Intraoperative Behaviors Study Group
Universit y of Manitoba, Dept of Anaesthesiology, Winnipeg, Canada

Background and Goal of Study: Positive learning behaviors are believed 
to be associated with improved student learning. Measuring these behaviors 
can be useful when circumstances do not permit researchers to use expert 
evaluation of learning outcomes. We therefore developed a survey tool to 
measure medical clerk learning behaviors during OR rotations. We then used 
this tool to generate a preliminary description of the learning behaviors of 
medical clerks.
Materials and methods: A cognitive model called “brain-based learning” 
guided question generation. This model is inclusive of any behavior that influ-
ences cognitive development, including general lifestyle behaviors. Pretesting 
included cognitive interviews with five medical clerks and consultation with 
nine operating room staf f and two psychometricians. The questionnaire was 
distributed to senior medical students from primarily Canadian and US institu-
tions. Exploratory factor analysis was used to refine the model. Basic descrip-
tive statistics for each behavior type were calculated. A Friedman’s test with a 
Wilcoxon follow-ups evaluated dif ferences in the frequencies of the learning 
behaviors.
Results and discussion: A total of 600 medical students completed the sur-
vey. The final model had two domains with three positive learning behavior 
types in each.

[Learning behaviors model]

Reliability was good. Active engagement occurred more frequently than the 
other clerkship specific learning behaviors. Exercise behaviors were signifi-
cantly less common than other lifestyle non-specific behavior types (p<0.01). 
Only 18% of medical clerks engaged in frequent aerobic and resistance train-
ing as recommended by health guidelines.

[Learning behavior frequencies by factor t ype]

Conclusions: We have created a tool to measure the learning behaviors of 
medical clerks during operating room rotations. The tool can be used to de-
scribe medical clerk learning and may help inform educational interventions. 

16AP01-6
Evaluation of the impact of introduction research criteria 
in the internship of anaesthesiology in Portugal 

Cunha A.1, Sousa F.2, Amaral T.1, Severo M.3, Mourão J.1

1Centro Hospitalar de São João, Dept of Anaesthesiology, Por to, Por tugal, 
2Universidade do Por to, Dept of Anaesthesiology, Por to, Por tugal, 
3Universidade do Por to, Clinical Epidemiology, Por to, Por tugal

Background and Goal of Study: It is recognized that academic production 
leads to creation of knowledge and evolution of a specialty. In Anaesthesiology 
this is of ten undervalued. 
Thus, in 2006 the Portuguese College of Anaesthesiology introduced a grid-
iron in the internship, with an item that values publication. The aim of this 
article is to evaluate the impact of this measure in publication production of 
this speciality. 
Materials and methods: We intended to compare Anaesthesiology 
Portuguese publication with another specialty without a gridiron that values 
publication in internship program. In order to choose 1 specialty for compari-
son and to avoid a bias on residents’ academic quality, the admission exam 
grades were studied from 2007 to 2014. It was concluded that Paediatrics 
had the closest mean. A search on Pubmed was run to obtain the number 
of articles published by Anaesthesiologists and Paediatrics between 2006-
2014, and then between 1997-2005. Articles must have been published 
by Portuguese health institutions’ departments and one author must be a 
Portuguese Anaesthesiologist/Paediatrician. Geometric mean was used to 
describe the annual growth rate of publication and stratified by period and 
specialty. 
Results and discussion: For anaesthesiology, between 1997-2005, 21 ar-
ticles were published, with a growth rate of publication of 14,7% per year. In 
the same period, for Paediatrics 164 articles were available, but the growth 
rate per year was 0%. Between 2006-2014, 100 articles were found for 
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  Always
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Anaesthesiology and 499 articles for Paediatrics. The growth rate per year 
for this period was 27,1% for Anaesthesiology, with an increment of 12,4% 
in comparison with the previous analysis, and a growth rate and total incre-
ment of 18,4% for Paediatrics. Therefore Paediatrics leads research, which 
can be at tributed to a more abundant financial support. Although research 
criteria could have boosted academic production, other problems should be 
regarded such as the funding reduction in Anaesthesiology and the growing 
need of the anaesthesiologists for assistance activity.
Conclusion(s): Academic research must be encouraged by Anaesthesiology 
departments, with support given to specialists so they can guide and enhance 
publication production of the respective residents. 

16AP01-7
Comparison of satisfaction with postgraduate training 
in anaesthesiology in European countries and Ukraine: 
survey of more than 200 clinicians 

Pylypenko M.1, Kyselova I.1, Vorotyntsev S.2, Dubrov S.3, Kobelyatskyy Y.4

1P.L. Shupyk National Medical Academy of Postgraduate Education, Dept of 
Anaesthesiology & Intensive Care, Kyiv, Ukraine, 2Zaporizhzhya State Medical 
Universit y, Dept of Anaesthesiology & Intensive Care, Zaporizhzhya, Ukraine, 
3O.O. Bogomolets National Medical Universit y, Dept of Anaesthesiology & 
Intensive Care, Kyiv, Ukraine, 4Dnipropetrovsk State Medical Academy, Dept 
of Anaesthesiology & Intensive Care, Dnipropetrovsk, Ukraine

Background and Goal of Study: One of the main features of the Ukrainian 
systems of postgraduate training in anaesthesiology is its extremely short du-
ration - 2 years compared to 4-6 years in the Europe. The aim of our study is 
to identify and compare a level of satisfaction in postgraduate training and the 
readiness for independent working af ter residency among anaesthesiologists 
in Ukraine and in Europe.
Materials and methods: During European Congress “Euroanaesthesia-2015” 
Ukrainian delegation participated in an educational project “National 
Village” and represented the system of postgraduate education in Ukraine. 
Additionally, at the Ukrainian stand we of fered delegates a short survey, 
which consisted of 5 questions about their postgraduate training (estimation 
was from 1 to 10 points in each). The same survey was conducted in Ukraine.
Results and discussion: Among 156 anaesthesiologists who were surveyed 
on ESA congress, 105 were from Europe and 51 - guests from other conti-
nents. The control group consisted of 105 Ukrainian clinicians. Term of work 
in a specialty anaesthesiology including residency training was about 17,7 ± 
11,2 years for European respondents and 15,0 ± 8,7 years for Ukrainian. Term 
of their residency was indicated as an average 4,5 years by European doc-
tors and 1,9 years by Ukrainian. European anaesthesiologists have evaluated 
their satisfaction from postgraduate training as 7,8 ± 1,8 points on a 10-points 
scale, similar as Ukrainian ones - 7,5 ± 2,0. The readiness to independent 
working along right af ter finishing residency was evaluated by European doc-
tors as 8,1 ± 1,7 points, whereas the readiness of Ukrainian respondents 
was lower - 7,1 ± 2,1 (p <0,001, t-test). 25% among European and 18% of 
Ukrainian doctors preferred to have the separate residency in anaesthesiol-
ogy and in intensive therapy. 
The same level of satisfaction with postgraduate training in European coun-
tries and in Ukraine was a surprise for us, considering the dif ference of the 
duration of residency. It could be explained by some overestimation of the 
residency training satisfaction by Ukrainian doctors. By the way significantly 
higher level of readiness to independent working af ter residency of European 
doctors justify longer duration of postgraduate training.
Conclusion: European anaesthesiologists have a longer duration of residen-
cy and their readiness to independent working af ter training is higher, but the 
satisfaction of postgraduate training are similar. 

16AP01-8
Crazy? Not really! A brainstorming on ideas to change 
anesthesia practice on the next ten years 

Ferreira J.-L., Ferreira A.M., Carneiro A.M., Pires R.
Centro Hospitalar Lisboa Central, Dept of Anaesthesiology, Lisboa, Por tugal

Background and Goal of Study: Thinking unconventionally in a set ting were 
nothing is discarded as useless may be a very creative way of looking to prob-
lems and definining opportunities of improvement not adressed normally. The 
educational goal for residents is training to develop a new idea from the outset 
in a cooperative ef fort as opposed to a personal thinking.
Materials and methods: We challenged our group of 30 residentes to a brain-
storming on unconventional approaches to actual or possible problems on 
the anesthetic practice on coming years. A discussion of each idea received 
the inputs of others, eventully leading to a proposal that was either techno-
logic feasible or could be developed.
Results and discussion: Ten ideas were select for proposal, presented as 
“What if?”:
1. The anestesia machine was an fully integrated workspace as opposed to 
an workstation? 
2. You could print a unique face mask for a unique patient with abnormal 
anatomy? 
3. You could prepare your anesthesia from a “vending machine”, just by 
selecting from a list with no error on drug preparation and labelling?
4. You could “ionize” a body segment or area, causing temporary local 
anaesthesia for simple maneuvers? No sistemic ef fects, portable anestesia. 
5. A universal convention of color-labeled drugs to prevent administration 
error? 
6. Have all anestesia monitoring integrated on the surgical table with wi-fi 
connection to the patient? 
7. Use a robotic exoskeleton for post operative early mobilisation or ICU 
rehabilitation, with integrated monitoring and oxigenation support? 
8. An editable anesthesia ID card, by RFcodes integrated on the pulse ID of 
the patient?
9. Wearable monitoring, for really perioperative monitoring and early detetion 
and prevention of major cardiac events. 
10. We could have video assisted laringoscopy (Google glass style) with 
on-line counselling. 
Conclusion(s): Stimulating unrestriced free thinking in a controled set ting 
may make us aware of simple solutions to old problems, and anticipate how 
to put at work tecnhology we already have to improve patient safety and clini-
cal results.
Acknowledgements: Other than the authors of the abstract. We aknowledge 
the contributions of Drs. Leina Spencer, Paulo Nave and Gonçalo Almeida, all 
residents of our department. Also Dr Marco Monteiro was the first to mention 
the exoskeleton idea. Dr Margarida Ferreira worked also on the poster layout. 

16AP02-1
Establishing the catalogue of basic procedural skills (BPS) 
practiced in anaesthesiology-intensive care departments - a 
regional French survey 

d’Hollander A.1, Debaene B.2, Ecof fey C.3, Remerand F.4

1Univerisit y Hospital Poitiers, Dept of Anaesthesiology & Intensive Care, 
Poitiers, France, 2Universit y Hospital Poitiers, Dept of Anaesthesiology 
& Intensive Care, Poitiers, France, 3Universit y Hospital Rennes, Dept of 
Anaesthesiology & Intensive Care, Rennes, France, 4Universit y Hospital 
Trousseau, Dept of Anaesthesiology & Intensive Care, Tours, France

Background and Goal of Study: In anaesthesiology departments, organiz-
ing for each patient a secure management will rely upon good observance of 
dif ferent BPS. The goal of this study is to present a detailed catalogue of the 
BPS practiced by team of anaesthesiologists working in university depart-
ments.
Materials and methods: A seminal list of 120 BPS was addressed for up-
grading to dif ferent anaesthesiology units (n  = 14) associated in a common 
regional training program.
Results and discussion: The structured catalogue issued from all iterative 
processes contains finally 304 BPS reported by the anaesthesiologist’s popu-
lation consulted. The BPS collected for each of the 19 sections proposed are 
mentioned into brackets.
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CATALOGUE CONTENT
1-Non invasive Equipment (22)
2-Semi-invasive Equipment (11)
3-Invasive Equipment (23)
4-Injections and infusions (6)
5-Techniques associating local anesthetic drugs (63)
6-Patient’s inter faces for ventilator techniques (38)
7-Oxygenotherapy (10)
8-Infections and contaminations prevention (13)
9-Peri-operative risks reduction (13)
10-Techniques for continuous analgesia (9)
11-Body damage prevention (13)
12-Hemorrhagic risks prevention and use of blood derived products (18)
13-Mastering monitoring Equipment (21)
14-Mastering non monitoring Equipment (19)
15-Equipment and actors adaptation to particular environments (9)
16-Techniques for managing RCP (5)
17-Punctures and drainings (9)
18-Extra-corporal filtration (1)
19-Peri-operative hypnosis (1)
All BPS listed are not specific to our specialty but the final number obtained 
seems quite higher than those collected among parent specialties as intensive 
care or emergency units (unpublished data). These results point out that our 
specialty has an original mix of medium to high level of technicity, high level 
of transversality concerning patients recruitment, mastering of many specific 
BPS ( see sections 5 and 6), and elevated safety culture imposing many risk-
preventive BPS. The number of BPS presently reported is far in excess than 
any spontaneous estimation evoked by colleagues not involved in this study.
Conclusion(s): The appropriation of this BPS catalogue by our specialists 
can be a major contributive factor to orient the training programs to a new 
team work, leading for all care providers evolving in our departments, to a fair 
BPS qualification process. A BPS qualification orientation appears critical and 
sound to reinforce the safety culture of our specialty. 

16AP02-2
Fibre optic intubation training with the help of smartphone 
application 

Ranceviene D., Griskaite J., Kadys A., Borisovaite D., Macas A.
Lithuanian Universit y of Health Sciences, Dept of Anaesthesiology, Kaunas, 
Lithuania

Background and Goal of Study: The younger generation of the anesthesiolo-
gist is familiar with both video games and benefits of interactive technology. 
They could develop their skills by the help of the vir tual reality sof tware ap-
plication (app) iLarynx which mimics hand movements for the performance of 
fibre optic intubation (FOI). The goal of our study is to investigate whether the 
FOI learning process is more ef ficient when the app is being used.
Materials and methods: Randomised, controlled, single-blinded trial was 
held in the Lithuanian University of Health Sciences. Medical students (n=54) 
have been taught about the FOI in the theoretical lecture, af ter which they 
were randomly divided into two groups: G1 - iLarynx training (n=28), G2 - no 
additional training (n=26). G1 was instructed to use the iLarynx app for the 
whole month until they will be satisfied with their FOI performance. Af ter the 
month, students’ skills were being tested with the help of the FOI moulages. 
The duration of the task fulfillment was assessed. Researchers who observed 
FOI were unaware of students’ group allocation. Results are presented as 
mean ± standard deviation or median. Dif ferences between independent 
samples were measured by nonparametric tests at p<0.05.
Results and discussion: There was no significant dif ference in the duration 
of intubation between the groups (G1 56.46±17.825 s, G2 58.04±29.26 s, 
U=336,5, p=0.634). 27 students (50.0%, n=54) who had previous experience 
with endotracheal intubation were equally divided between the groups 
(G1 - 13 stud., G2 - 14 stud., χ²=0.586, p=0.768). G1 used the iLarynx app 
from 1 to 10 times a week, the median is 3 times a week. Weekly duration of 
training was 4 - 60 min, average 17.43±16.43 min. 
G1 students used the app significantly more of ten if they have had previous 
endotracheal intubation experience. (U=54.5, p=0,04). Results might be so 
due to modest sample and learning period. Further work is necessary. 
Conclusion(s): The data shows no significant change in the fibre optic intu-
bation learning ef ficiency. The motivation to practice is bigger when a student 
already has experience in the particular field. 
Reference: 
De Oliveira GS Jr et all. Virtual airway simulation to improve dexterity among 
novices performing fibreoptic intubation. Anaesthesia. 2013 Oct;68(10):1053-8. 

16AP02-3
Anatomical trainer for bronchoscopy 

Ranceviene D., Montvilaite A., Jakubauskaite R., Macas A.
Lithuanian Universit y of Health Sciences, Dept of Anaesthesiology, Kaunas, 
Lithuania

Background and Goal of Study: Commercial trainers for bronchoscopy are 
useful for acquiring psychomotor skills, dexterity and eye-hand coordination, 
but the cost is a limiting factor of accessibility there. Our aim was to make a 
real-size anatomical model of tracheobronchial tree and investigate it’s suit-
ability for FOB training. 
Materials and methods: A model of tracheobronchial tree was made based 
on anatomy textbooks and article by S. Di Domenico from wire, paper, glue 
and paint using papier-mâché technique. Photos of the trachea, carina and 
right bronchus were made during the FOB and put next to a real human bron-
choscopy photos. 54 medical students (S) performed FOB on our model and 
on commercial trainer af ter the lecture. 8 certified anaesthesiologists - experts 
(E) and the same students took the semi-structured interview about our made 
model. Dif ferences between FOB duration on both trainers were measured by 
the Wilcoxon signed ranks test at p<0.05.
Results and discussion: Almost all answers (E 24, 100%, S 49, 91%) con-
cerning the similarity between the model and real human anatomy (in photos) 
were “completely similar” and “similar”. E (8, 100%) and S (54, 100%) agreed 
that anatomical models are necessary for training and would be worth the 
time spent while making them. 
1 (12.5%) E preferred models to be manufactured and stated that making 
models are beneficial only for students who make them. 
3 (37.5%) E, 31 (58.5%) S thought that it would be good for practising and 
gaining motor skills because of unlimited practice time. 
1 (12.5%) E and 13 (24.5%) S emphasized low economical expenses. 
On the other hand, 1 (12.5%) E and 14 (26.4%) S stated that such model might 
be short-lived. Others were concerned that colour and texture, lack of cartilage 
rings might reduce resemblance to real anatomy (E 2, 24.5%, S 19, 35.8%). 
The duration of FOB on students’ model was 7 - 384 s, mean 51.5±62.98 s, 
median 27.0 s mode 18.0 s. 4 (7.4%) S did not complete the task. The duration 
of FOB on commercial model was 7 - 176 s, mean 50.1±30.01 s, median 44.0 
s mode 33.0 s. 1 (1.9%) S did not complete the task. 
There was no significant dif ference in the duration of FOB between the mod-
els (p=0.322).
Conclusions: Our model was anatomically correct and made from cheap ma-
terials. The duration of FOB was not significantly dif ferent between our model 
and commercial one. 
Reference: 
Domenico SD et all. Inexpensive anatomical trainer for bronchoscopy. 
ICVTS. 2007 Jun; 567-569. 

16AP02-4
The CASS simulator: first results with a new ultra-portable 
iPad™ based flexible bronchoscopy simulator 

Casso G.1, Schoettker P.2, Codoni M.3, Savoldelli G.4, Cassina T.1

1Cardiocentro Ticino, Dept of Anaesthesiology & Intensive Care, Lugano, 
Switzerland, 2Universit y Hospital Center and Universit y of Lausanne, Dept of 
Anaesthesiology, Lausanne, Switzerland, 3Engineering E-clectic SA, Research 
and Development Depar tment, Lugano, Switzerland, 4Geneva Universit y 
Hospitals, Dept of Anaesthesiology, Geneva, Switzerland

Background and Goal of the Study: Fiberscopy is widely used by anaes-
thetists. Vir tual reality simulation is an ef fective and safe method to teach 
bronchoscopic skills. Few high-fidelity bronchoscopy simulators exist; they 
are large, cumbersome and expensive. We developed an ultra-portable high 
reality iPad™-based bronchoscopy simulator and report of its first use by an-
aesthesiologists. 
Materials and methods: The CASS simulator (Computer Airway Simulation 
System) consists of a proxy bronchoscope and a basic robotic device, wire-
lessly connected to an iPad™. The robotic inter face tracks proxy motions and 
provides haptic feedback while the iPad displays a specifically developed 
three-dimensional high quality graphic model of human airways. An optional 
roadmap indicates the position of the bronchoscope. The system automati-
cally records the duration of the procedure, number and sequence of bron-
chial segments inspected, and number of collisions with tracheobronchial 
wall. Anaesthetists at tending a Swiss dif ficult airway course were recruited 
to assess the CASS. Objective performances were assessed with participants 
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performing a bronchoscopy from mouth to the right superior lobar bronchus 
(RSLB). We used an assessment tool of bronchoscopic performance1, com-
bining number of wall collisions, ease of pass through vocal cords, image 
centering and “red-out time” (0 = bad to 8 = very good). Subjective criteria 
(bronchoscope proxy handling, graphic quality of the model, anatomy fidel-
ity, reactivity of the system and usefulness for teaching) were assessed using 
a Likert scale (1 = bad to 5 = very good).
Results and discussion: 22 physicians were enrolled. Seventeen (77.3%) 
had > 10 years of clinical experience and 13 (59.1%) had performed > 50 
bronchoscopies. Mean time to reach the RSLB was 92 ± 35 sec, mean num-
ber of wall collisions during procedure were 12 ± 15. Bronchoscopic per-
formance was 4.7 ± 2.5. Scores of subjective assessment were as follow: 
bronchoscope proxy handling 4.0 ± 0.7; graphic quality 4.7 ± 0.5; anatomy 
fidelity 4.5 ± 0.6; reactivity of system 3.6 ± 1.1, usefulness for teaching 4.9 ± 
0.3 and ease of use 4.3 ± 0.8.
Conclusions: Subjective assessment by participants of the simulator was 
excellent, especially as a tool for teaching and with regards to the graphic 
quality. Reactivity of the system should be improved in future. Bronchoscopic 
performance of participants was acceptable.
Reference: 
1. Graeser K et al. Eur J Anaesthesiol. 2014 Mar;31(3):125-30. 

16AP02-5
Evaluation of a low cost high fidelity arterial simulation device 
for ultrasound guided vascular puncture and cannulation 

Bull K., Willers J., Jeevananthan R., Macallan J., Long C., Duke N.
Worthing Hospital, Western Sussex Hospitals NHS Foundation Trust, Dept of 
Anaesthesiology & Intensive Care, Wor thing, United Kingdom

Background and Goal of Study: Obtaining ultrasound guided arterial access 
is a desirable skill for the modern day anaesthetist. Vascular access phan-
toms incorporating mechanical pump devices simulating pulsation for arterial 
puncture and cannulation are available, but costly. We endeavoured to create 
a low cost, ef fective, high fidelity simulation device for teaching this skill. We 
developed a fully functional, high fidelity arterial system compatible with vari-
ous procedures. 
Materials and methods: An existing variable volume/pressure arterial simula-
tion pump1 was connected to an elastic artery analogue (160Q size modelling 
balloon). This was connected to a pigmented fluid source at diastolic pres-
sure. The pulsations at 60 per minute, and systolic pressure were provided 
by manipulating pump set tings suiting the compliance of the vessel model. 
Any fluid aspirated from the system was automatically replaced at diastolic 
pressure. The arterial analogue was placed between two layers of ADAM gel 
(Aqueous Dietary fibre Antifreeze Mix gel) an ultrasound medium resistant to 
needle tract damage (Fig 1). The total cost was <£40, of which £30 was for 
the pump. It was then evaluated as a training tool using an established as-
sessment questionnaire.

[Figure 1. Top: Motorised ar terial simulation pump connected to ar tery 
analogue in ADAM gel. Bot tom: Static ultrasound image taken at the end 
of the study to show ar tery with pump driven pulsation (lef t) and adjacent 
compressible vein (right) to enable ar terial cannulation]

Results and discussion: The evaluation from 15 Anaesthetists at various 
stages of training is summarised below (Fig 2).

[Figure 2. Bar char t to show results of evaluation of the high fidelit y ar terial 
simulation device as a training tool]

Conclusion(s): It is possible to construct a high fidelity arterial access simula-
tion phantom device at a reasonable cost that functions as an ef fective train-
ing tool. 
Reference: 
1. Improving the fidelity of vascular access and regional block phantoms by 
integrating arterial pulsations through the use of a novel motorised syringe 
pump. R. Jeevananthan, J. Willers, D.R. Uncles, L. Goosen, B. Bukunola, L. 
Bisht Presented at AAGBI WSM 2015 
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16AP02-6
Face and construct validity of TU-Delf t Epidural Simulator 
and the value of real time visualization 

Zivkovic N.1, van Samkar G.1, Hermanns H.1, W. Hollmann M.1, 
J. van Gerwen D.2, F. Stevens M.1

1Academic Medical Center Amsterdam, Dept of Anaesthesiology & Intensive 
Care, Amsterdam, Netherlands, 2Technical Universit y of Delf t, the Technical 
Depar tment of BioMechanical Engineering, Delf t, Netherlands

Background and Goal of Study: Teaching epidural anesthesia is traditionally 
done at the bedside. It will increase patient safety and save valuable time if 
learning of motor skills could be done on a simulator and enhanced by visual-
ization aids. Therefore, the face and construct validity of the TU-Delf t Epidural 
Simulator were evaluated. Furthermore, the advantage of visualization of the 
needle advancement was evaluated.
Materials and methods: 68 anesthesiologist, anesthesia residents and final 
year medical students tested the epidural simulator in a standardized fashion. 
Participants performed 12 epidural needle placements, six with and six with-
out visualization of needle advancement. Af terwards they gave feedback on a 
Likert scale questionnaire (face validity). The data collected with the simulator 
sof tware (spinal taps, dura contacts, bone contacts, at tempts and time) was 
correlated with the experience (construct validity). Finally, a visualization aid 
was tested in a randomized cross-over design.
Results and discussion: The simulator was assessed a mean of 3.7(2.0-4.8) 
on a 5-point scale. In the inexperienced group there were more spinal taps 
(0.4 (0-4) vs. 0.7(0-2), p<0.05) and more dura contacts (1.5(0-6) vs. 0.37(0-
3),p<0.01) than in the expert group. Performance was improved by turning on 
the visual aid: it reduced the number bone contacts, the number of at tempts 
and decreased procedure time. Having trained with visualization before re-
duced the total procedure time from 279(69-574) to 180(53-605); p<0.01.
Conclusion(s): The TU-Delf t Epidural Simulator is a useful tool for teaching 
motor skills during epidural needle placement. Use of visual aid in advance 
improves performance even when the visual aid is not display during later 
punctures.

16AP02-7
Procedure characterisation of ultrasound-guided femoral nerve 
block - a metrics-based approach 

Fleck A., O’Donnell B., Shorten G.
Cork Universit y Hospital, Dept of Anaesthesiology & Intensive Care, Cork, 
Ireland

Background and Goal of Study: Procedural skills comprise complex cogni-
tive elements and observable behaviours. Detailed task analysis can be used 
to develop ef fective training and assessment tools. To date, the description of 
cognitive and physical processes which underpin learning and performance 
of ultrasound-guided femoral nerve block (USGFNB) is lacking. The objec-
tives of this study are: (1) to describe the specific tasks and errors associated 
with USGFNB; (2) to define objective performance metrics for USGFNB. 
Materials and methods: With ethics commit tee approval and having ob-
tained writ ten informed consent, a panel of three experts in ultrasound-guided 
regional anaesthesia participated in semi-structured interviews and facilitated 
group discussions to: 
1. objectively describe USGFNB; and 
2. to identify and define observable objective proficiency performance met-
rics. 
The USGFNB procedural start and completion points were defined as from 
patient entering the block room to completion of block assessment.
Video recordings of expert and novice block performance were obtained from 
both first person (head mounted camera) and third person (mobile videogra-
phy) perspectives. Synchronous ultrasound imaging was recorded live and 
superimposed onto the final video edit. These video files were reviewed by 
the expert panel to ‚stress test’ the procedural description, errors and perfor-
mance metrics. 
Results and discussion: A comprehensive description of tasks and sub-
tasks, procedural errors and performance metrics was compiled. Stress test-
ing yielded operational definitions of 74 observable performance metrics and 
26 errors.
Conclusion(s): This process has yielded a description of procedural tasks, 
errors and performance metrics relevant to USGFNB. Further validation is 
ongoing. 

References: 
Characterizing Novice Behavior Associated With Learning Ultrasound-Guided 
Peripheral Regional Anesthesia; B. Sites, B. Spence, J. Gallagher, C. W. 
Wiley, M. L. Bertrand, G. T. Blike; Reg Anesth Pain Med 2007; 32:107-115
Metric-based simulation training to proficiency in medical eductation: - What 
it is and how to do it; A. G. Gallagher, Ulster Med J 2012:81(3):107-113 

16AP02-8
Evaluation of peripheral venous way installation ultrasound-
guided by young residents 

Hamdi M., Boughariou S., Zbidi B., Boussofara M.
Trauma Care Center of Tunis, Dept of Anaesthesiology & Intensive Care, Tunis, 
Tunisia

Introduction: On the peripheral vein infusion pose is one of the acts most 
frequently performed care. The superiority of ultrasound-guided peripheral 
perfusion on traditional manual tracking techniques is well demonstrated for 
the first peripheral venous dif ficult. The aim of our study was to compare two 
techniques for set ting up peripheral vein in two transverse and longitudinal 
techniques, in terms of feasibility and complications.
Materials and methods: 60 patients were included in our study from July to 
September 2015, divided into two equal groups.
The identification of veins is performed using an ultrasound probe at high fre-
quency flat head (7.5 Mhz) kind SonoSite vascular mode with use of doppler.
las residents who have received theoretical and practical training, will trying 
to spot a peripheral vein in the upper limb and introduce a 18 gauge catheter. 
The procedure was performed in two dif ferent sections: transverse and lon-
gitudinal in the draw. We collected anthropometric characteristics of the pa-
tients, ultrasound locating times and the procedure, the number of at tempts 
and the dif ficulty score evaluated 0-10.
Results: No dif ference between the two groups regarding the anthropomet-
ric criteria (weight = 74.4 ± 16.8 kg; height = 168.9 ± 18,6cm and BMI = 
23.9 ± 2.7 kg / m²).
Longitudinal section Cross section p
Brachial vein 17/30 19/30 0.23
Vena basilica 10/30 09/30 0.57
Cephalic vein 3/30 2/30 0.66
First anticipated dif ficult 4/30 6/30 0.39
Identification of medium duration (min) 3.7 2.9 0.077
Average procedure time (min) 4.8 3.6 0.056
Attempt average 41/30 39/30 0.44
Sucked from 0.22 22/30 19/30 first at tempt
Failure incidence 3/30 2/30 0.17
Dif ficulty Score 4.7 / 10 3.8 / 10 0.042
Patient satisfaction 8.3 / 10 8.5 / 10 0.47
Conclusion: Ultrasound can facilitate cannulation of peripheral veins that is 
either longitudinal or transverse cut ting without any dif ference between the 
two techniques. It improves patient comfort us and makes life easier by reduc-
ing the time of peripheral venous access, reducing the number of at tempts, 
and limiting the use of VVC. 

16AP02-9
Basic procedural skills (BPS) documentation in training 
programs in anesthesiology and parent medical specialties: 
preliminary results 

d’Hollander A.1, Tassaux D.2

1Universit y Hospital Geneva, Dept of Anaesthesiology, Geneve, Switzerland, 
2Universit y Hospital Geneva, Dept of Intensive Care, Geneva, Switzerland

Background and Goal of Study: In training hospitals, each medical specialty 
is concerned by a training program conception, propagation and control. 
Each specialty training program will, by definition, include various basic care 
procedures. The goal of this preliminary study was to record the quantitative 
dif ferences observed in a hospital-scaled tool for declaring BPS in training 
programs. The hypothesis associated to this study was that some intra-spe-
cialties (considered at a regional scale) and inter-specialties dif ferences may 
exist among the declared BPS port folios.
Materials and methods: Access to the LOGICTM (Reallience SA,Geneva) re-
lational data base was given to the various medical units observed in a first-
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stage regional propagation approach. Any BPS collected in a training pro-
gram port folio was identified among the various files created by each medical 
unit. Data were issued from 8 regional medical units including emergency, 
intensive care and anesthesiology departments. The anonymity of the 8 medi-
cal units studied was preserved according to strict contractual reasons.
Results and discussion: Among the dif ferent specialties studied,the BPS 
collected varied from 7 to 63 - see details below. The number of BPS is men-
tioned as (N).
Unit 1 - EMERGENCY (38)
Unit 2 - INTENSIVE CARE (56)
Unit 3 - EMERGENCY (7)
Unit 4 - INTENSIVE CARE (26)
Unit 5 - INTENSIVE CARE (31)
Unit 6 - ANESTHESIOLOGY (63)
Unit 7 - EMERGENCY (31)
Unit 8 - EMERGENCY (14)
The results recorded confirmed that intra-specialties heterogeneity was pres-
ent -for emergency units, the number of BPS declared varies from 7 to 38; for 
intensive cares, BPS ranged from 26 to 56. Less unanticipated, the inter-spe-
cialties dif ferences were quite obvious as the number of BPS declared varied 
between 7 (Unit 3-Emergency) to 63 (Unit 6-Anesthesiology). Of course, the 
intra-specialties heterogeneity observed actually is the consequence that the 
present BPS declarations remain entirely free.
Conclusion: These preliminary results are of the keenest interest: first, the 
civil society, including the patients, will have some dif ficulties to consider BPS 
heterogeneity in same medical training programs as a sign of high quality 
for the health system and second, at a hospital level, the resources and the 
budget needed for the conception, the propagation and the control of a given 
training program will be correlated with the number of BPS practiced. 

16AP03-2
‘Anesthesie a moindre risque’ - our experiences introducing 
the safer anaesthesia from education (SAFE) obstetric course 
into French-speaking Africa 

Wijesingha S.1, Howes H.2, Cox N.3

1Royal Infirmary of Edinburgh, Dept of Anaesthesiology & Intensive Care, 
Edinburgh, United Kingdom, 2Bristol Royal Infirmary, Dept of Anaesthesiology 
& Intensive Care, Bristol, United Kingdom, 3Southampton General Hospital, 
Dept of Anaesthesiology & Intensive Care, Southampton, United Kingdom

The Safer Anaesthesia From Education (SAFE) Obstetric anaesthesia course 
is aimed at non-physician anaesthetists in low-resource set tings1. It was de-
signed to provide the specialist technical training needed to improve quality 
and safety of obstetric anaesthesia via skill and knowledge sharing between 
healthcare professionals from dif ferent countries. The course was devised on 
behalf of the AAGBI by Dr Kate Grady, and has been successfully delivered 
in many countries. 
Method: The most recent courses in Congo-Brazzaville and Madagascar 
have required translation into French. This was achieved using local and inter-
national interpreters. SAFE is taught over three days as a combination of short 
lectures, small group interactive sessions and workshops. There is emphasis 
on the leading causes of maternal death in resource-poor set tings, and the 
principles of the WHO Safe Surgery2. Candidates’ knowledge is assessed at 
the beginning and end of the course via MCQ’s (%) and hands on clinical skills 
tests (OSCE proforma marked out of 10). Candidate feedback is sought via 
standardized feedback forms. 
Results: SAFE was delivered to 3 physician anesthetists and 25 anaesthetic 
practitioners in Congo-Brazzaville, and 24 physician anaesthetists and 15 an-
aesthetic practitioners in Madagascar. 
An improvement in knowledge was demonstrated via pre- and post-course 
MCQ results in Congo-Brazzaville 66% vs. 68% (p=0.4), and Madagascar 
69% vs. 77% (p=<0.05). A statistically significant improvement in perfor-
mance clinical skills testing was also demonstrated in Congo-Brazzaville 4 vs. 
6 (p=<0.05), and Madagascar 4.7 vs. 8 (p=<0.05). 
Improvements in pre and post test scores reflected knowledge acquisition 
and retention by the candidates.
Feedback from candidates was overwhelmingly positive:
‘In summary I can say that in 3 days, I grew a year.’
‘Awesome, af firming and very practical.’
‘The course was very interesting, very practical and very enriching.’
Discussion: The excellent candidate feedback and improvement in the post 
course MCQ and assessed clinical skills tests demonstrate that the SAFE 
course can be successfully delivered in the 

French language, and continues to be a much valued education resource. 
Acknowledgements: We would like to thank the AAGBI, Mercy Ships, our 
fellow faculty, and all the candidates.
References: 
1. Dr Kate Grady, AAGBI Accessed 16/1/15
http://www.aagbi.org/international/international-relations-commit tee/
refresher-courses
2. WHO Guidelines for Safe Surgery 2009 
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Critical Airways: an educational initiative for professionals 
managing critically ill patients’ airways 
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1Kings College Hospital NHS Trust, Dept of Anaesthesiology, London, United 
Kingdom, 2Kings College Hospital NHS Trust, Dept of Intensive Care, London, 
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Background and Goal of Study: Airway interventions in Critically ill patients 
are high risk procedures with the potential to cause permanent harm or 
death, as evidenced by the national audit undertaken by the Royal College of 
Anaesthetists and Dif ficult Airway Society1. 
The main objective of the “Critical Airways” programme is to improve the prac-
tical airway skills of students, with an emphasis on improving safety in the 
event of airway emergencies.
Materials and methods: The one day course was divided into morning and 
af ternoon sessions. The morning session consisted of a number of tutorials 
on the following key topics:

•  Complications of Airway Management 
•  Non Technical Skills 
•  Risk Management 
•  Effects of Anaesthesia 
•  Difficult Airways 

The af ternoon session consisted of five practical stations arranged in a circuit. 
The stations were designed to address five main airway skill sets in Critical 
Care:

•  Basic Airway Management 
•  Intubation 
•  Difficult Airways 
•  Extubation 
•  Tracheostomy Management 

Results and discussion: The course was run twice in May and September 
2015. In total 26 Candidates completed the course of whom 10 were doctors 
and 16 were nurses. A summary of the candidates’ feedback is given in figure 
1 below:

Question Mean Score 
(scale from 1 - 9)

The objectives of the course were met 8.64

My knowledge of airway management has improved 8.71

My practical skills have improved 8.21

My management of airway problems is safer 8.35

I received helpful feedback 8.28

The trainers were supportive 8.92

I would recommend this training to my colleagues 8.86

[Figure 1. Candidate Feedback]

Conclusion(s): Within our institution the training needs of non-anaesthetists 
had not previously been addressed prior to the development of the “Critical 
Airways” course. The course may be of value to practitioners in other insti-
tutions, and we have already at tracted interest from external candidates. 
Although there may be shif ts in at titude for individual participants af ter under-
going training, it should be recognised that patient safety is dependent on a 
range of broader institutional factors2.
References: 
1. Cook, T.M. Woodall N. et al (2011) Major complications of airway 
management in the UK: results of the 4th National Audit Project of the Royal 
College of Anaesthetists and the Dif ficult Airway Society. British Journal of 
Anaesthesia 106 (5) 632-642
2. Vincent C (2003) Understanding and responding to adverse events. New 
England Journal of Medicine 348 (11) 1051-6
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It’s time for a change of view in thyroid surgery? 

Martinez Hurtado E.1, Sanchez Merchante M.2, Ripolles Melchor J.1, 
Aracil Escoda N.1, Tirado Errazquin A.1, Calvo Vecino J.M.1, 
AnestesiaR aIrway Review Group (AIR Group)
1Infanta Leonor Universit y Hospital, Dept of Anaesthesiology & Intensive 
Care, Madrid, Spain, 2Alcorcon Fundation Universit y Hospital, Dept of 
Anaesthesiology & Intensive Care, Madrid, Spain

Background: True postoperative vocal cord (VC) paralysis (VCP) secondary 
to the injury of the recurrent laryngeal nerve (RLN) is one of the major thyroid 
surgery complications, but with a low incidence, around 3%, rising to 13% in 
reoperation.
Identifying the RLN visually during surgery can lower the incidence of RLN 
injury and the permanent injury rate of 0.9%. 
IntraOperative Nerve Monitoring (IONM), electromyographic recording of the 
thyroarytenoid muscle activity af ter electrical stimulation of the vagus or RLN 
nerves, increases the safety for the patient reducing permanent injuries of 
RLN during thyroidectomy.
Materials and methods: We performed a search of the current literature 
about the use of IONM in thyroid surgery. 
Discussion: IONM can be done with an electromyographic endotracheal tube 
(EMGTET) which has a band with electrodes surface that should be placed at 
the level of the VC (1).
It’s recommended direct visualization during placement of the EMGTET and a 
subsequent check (2), once placed the patient prior to surgery, and has been 
published the check of the placement when removes the Fiberoptic bonchos-
copy (3), looking through the tube or with a direct laryngoscopy. But, since the 
repeated laryngoscopy can lead to the trauma and subsequent complication 
of ventilation, should be limited number of at tempts.
Videolaryngoscopes (VL) allows accurate checking of the placement of the 
band between the VC with less trauma and complications.
Conclusion(s): VL of fers an improved view compared with traditional direct 
laryngoscopy. The method of laryngoscopy has a direct ef fect on the ap-
propriateness of the choice of device for successful tracheal intubation. So 
that, in thyroid surgery, VL should be performed as routine intubation device.
And Ear-Nose-Throat (ENT) surgery is considered a risk factor for dif ficult 
intubation, moreover thyroid surgery.
References: 
1. Martín Jaramago et al. Monitoring of recurrent laryngeal nerve injury using 
an electromyographic endotracheal tube in thyroid and parathyroid surgery. 
Anesthetic aspects. Rev Esp Anestesiol Reanim. 2013 Dec;60(10):576-83.
2. Lu IC et al. Optimal depth of NIM EMG endotracheal tube for intraoperative 
neuromonitoring of the recurrent laryngeal nerve during thyroidectomy. 
World J Surg. 2008 Sep;32(9):1935-9.
3. Tahery J, Natt RS. Fibre-optic laryngoscope and endotracheal tube 
assembly: how we do it. Clin Otolaryngol. 2010 Aug;35(4):327-9. 

16AP03-5
Fully immersive simulation improves confidence in dealing with 
a tracheostomy emergency in junior medical and nursing staff 

Taylor J., Mercer S.
Centre for Simulation and Patient Safety, Aintree Universit y Hospital, 
Liverpool, United Kingdom

Background and Goal of Study: The National Tracheostomy Safety Project 
(NTSP)[1] was launched to improve tracheostomy management and contains 
emergency tracheostomy management algorithms. For ward based trache-
ostomies, junior doctors and nurses are likely to be first responders to an 
emergency before skilled airway help arrives. We assessed the impact of a 
fully immersive simulated scenario of a tracheostomy emergency on candi-
date’s confidence levels.
Materials and methods: Candidates worked through the NTSP algorithm in 
a fully immersive simulation of a distal tracheostomy blockage. Following this, 
they undertook a video assisted debrief with a micro-teach session about tra-
cheostomies and the NTSP algorithm. They then completed a 4-point ques-
tionnaire, marking their answers on a 10cm line, measured to 1mm, to quan-
tify response. The questions asked are detailed in the results table.
Results and discussion: Most candidates reported a low level of tracheos-
tomy training prior to at tending the course (mean 1.9, range 0 to 8.8). There 
was a mean increase in confidence of 3.8 (range of -0.7 to 7.0) with only one 
candidate reporting a decrease in their confidence. All candidates felt that 

simulation was a useful modality to rehearse and train for a tracheostomy 
emergency reporting a mean of 9.7 (range 8.6 to 10).

 Nurse 
(n=6)

Doctor 
(n=6)

Combined 
(n=12)

Prior to the scenario, how much 
teaching/training in managing a 

tracheostomy do you feel you have had?
3.1 0.7 1.9

Do you feel simulation is a useful too for 
training and rehearsing this par ticular 

emergency?
9.9 9.7 9.7

Prior to the scenario, how confident did 
you feel in managing a tracheostomy 

emergency?
5.0 0.8 2.7

Af ter completing the scenario and 
debrief, how confident would you feel 
in managing a similar scenario in your 

clinical practice?

6.8 6.2 6.5

[Questionnaire Results]

Conclusion(s): Multi-disciplinary fully immersive simulation with a video as-
sisted debrief is an ef fective way of improving the confidence of junior doctors 
and nurses in managing a ward based tracheostomy emergency. This simple 
educational modality could be incorporated into trust inductions for new start-
ers and could improve patient safety.
Reference: 
1. National Tracheostomy Safety Project ht tp://www.tracheostomy.org.uk 
Accessed 18/11/15
Acknowledgements: We would like to thank Mr Neil Rimmer, Mr Mark Murphy 
and Dr Dominic Pickles who helped to design the scenario. 
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Combined DATC and DSTC course, 2 years of experience 

Varela J.A.1, Duque P.1, Piñeiro P.1, Turegano F.2, Perez Diaz D.2

1Gregorio Marañon General Hospital, Dept of Anaesthesiology & Intensive 
Care, Madrid, Spain, 2Gregorio Marañon General Hospital, Dept of Surgery, 
Madrid, Spain

Background and Goal of Study: For the second time this year we organize a 
combined international master class on trauma care. We of fer both the anes-
thetic version (the Definitive Anesthetic Trauma Care (DATC)) and the surgical 
version of the course (the Definitive Surgical Trauma Care Course (DSTC)).
Materials and methods: Both courses are being organized under auspices 
of the Madrid`s Regional Anesthesia Society in close cooperation with the 
Spanish Association of Surgeons. Both courses are integrated and for more 
than 75 % combined. Also we introduced the ‚‘fire side discussion’‘ format, pre 
planned case scenarios discussions, supervised by a DSTC and DATC faculty 
member. Surgeons and anesthesiologists join in the practical sessions on the 
cadaver laboratory and the animal laboratory. 
In the lat ter we have implemented the team concept, in which surgeons, an-
esthesiologist, scrub-nurses are working together, applying Crew Resource 
Management principles.
Results and discussion: The complete course, including all practical ses-
sions and fireside discussions has been highly evaluated each year, making 
this course a good option and broadest trauma course ever, following initial 
management principles based on European Society of Anesthesiology ETC 
course (European Trauma Course) and Advanced Trauma Life Support (ATLS) 
course.
Conclusion(s): Team approach, advanced life support and decision making 
are practiced throughout the course. Trauma management course is intended 
to provide all target groups with an acceptable method of safe management, 
knowledge and skills, necessary to take care of the critical injured trauma 
patient.
Reference: 
1. Information on website: ht tp://www.aecirujanos.es/patrocinados_por_la_
AEC/cursosDATC.php (Spanish) 
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Internationalisation of Simulation-Based Medical Education 
(SBME); a prospective realist evaluation of a programme 
conducted in two culturolinguistic environments 

Liotiri D.1, Snelgrove H.2, Gosling N.2, Zoumprouli A.1, McAnulty G.3

1St George’s Universit y Hospitals NHS Foundation Trust, Dept of 
Anaesthesiology, London, United Kingdom, 2St George’s, Universit y of 
London, St George’s Simulation and Clinical Skills Centre, London, United 
Kingdom, 3St George’s Universit y Hospitals NHS Foundation Trust, Dept of 
Anaesthesiology & Intensive Care, London, United Kingdom

Background and Goal of Study: Medical education is increasingly interna-
tional. Moreover, both medical practice and concepts of educational process-
es appear to be more consistent across cultural and linguistic boundaries.1 
SBME is well established in the UK. Our successful London-based ‘Train the 
Trainer’ courses for medical teachers who wish to use SBME at tracted interest 
from a group in Greece who had established a new medical simulation centre 
at their hospital. At the group’s request we developed a Greek version of our 
course. We sought to evaluate it, recognising the limitations of conventional 
questionnaires, by using a Realist approach.2 Realist Evaluation recognises 
that programmes operate in complex social contexts and are inherently the-
ory-based.
Materials and methods: Following a literature search, focus group meetings 
with the UK facilitators, videoconferences with the Greek facilitators and a 
pre-course survey/learner needs analysis, we re-examined our current pro-
gramme and tried to configure how its dif ferent components in terms of con-
texts, mechanisms and outcomes would work in a new set ting. Dif ferences 
in domains such as innovation, resources, institutional and environmental fac-
tors and measures were evaluated using a Realist approach.
Results and discussion: Dif ferences in the educational landscape and the 
structure of training, inexperience with SBME, limited resources available 
(simulation centres, administrative and managerial support, arranged time-
commitments), and lack of explicit funding shape the mismatch identified be-
tween the two set tings. Our findings influenced the content and structure of 
the new programme. Experiential learning, simulations and highly interactive 
workshops, 1:1 mentoring, facilitation and debriefing skills, scenario design, 
mobile simulation, follow-up arrangements and development of collaborative 
networks represent the theoretical underpinning of our new programme.
Conclusions: What works in one location may not work in another. What 
works, for whom, how, under what circumstances and in what respects are 
some of the important questions to think through before transferring success 
in the ef fectiveness of learning from one set ting to another. Realist Evaluation 
of fers a bet ter understanding of outcomes of international transfer of medical 
education programmes.
References: 
1. ht tps://www.heacademy.ac.uk
2. ht tp://www.communitymatters.com.au/RE_chapter.pdf 
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Retention of extra-motivated students who underwent learning 
by doing concept in anaesthesia and intensive care medicine 
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Štoudek R.1, AKUTNĚ.CZ Study Group
1Universit y Hospital Brno, Facult y of Medicine, Masaryk Universit y, Dept 
of Paediatric Anaesthesiology and Intensive Care Medicine, Brno, Czech 
Republic, 2Medical Facult y of Masaryk Universit y, Universit y Hosptial Brno, 
Dept of Anaesthesiology & Intensive Care, Brno, Czech Republic

Introduction: Recruitment of extra motivated students for clinical practice is 
considered as an important goal for every undergraduate medical teacher. 
Our aim was to highlight the importance of application of the concept “learn-
ing by doing” for recruiting the graduates of Medical Faculty of Masaryk 
University (MFMU) for Anaesthesia and Intensive Care Medicine (AIM) spe-
cialization.
Methods: The subject “Individual Student Project” is obligatory part of pre-
gradual curriculum of MFMU and is mandatory for registration of final exams. 
Since the year 2010 topic “The development of multimedia educational portal 
AKUTNĚ.CZ” has been of fered. Objective was development of supportive 
material for PBL/TBL lectures aimed at acute medicine. We performed the 
evaluation focusing on choice of profession and specialization in medicine in 
December 2015. Data were reported descriptively (MS Excel 2007, Microsof t, 
USA).

Results and discussion: We evaluated 99 graduates who passed our top-
ic “Individual student project” in the period 2010 - 2015. During this period 
they developed up to 53 electronic Vir tual Patients in the form of interac-
tive multimedia algorithms (available on: ht tp://www.akutne.cz/index-en.
php?pg=education--interactive-algorithms). 34 graduates (34.3 %, 39.5 % 
from 86 in overall clinical field) work in AIM specialization. 52 graduates (52.5 
%, 60.5 % from 86 in overall clinical field) work in other clinical field of medi-
cine. Four of them (4.0 %) work in non-clinical medical specialization. We don’t 
have response from 9 graduates (9.1 %). There were 47 459 physicians in 
Czech Republic (CZ) in 2013. In AIM worked 2 932 (6.2%) of them. Trainees 
before full at testation in AIM were 1 003 and 410 of them were young trainees 
before root exam in AIM up to 2 years from graduation. Approximately one 
third of extra -motivated students retained in AIM specialization af ter gradu-
ation and helped extend number of physicians in AIM in CZ. Since 2010 our 
graduates formed 8.3% of young trainees in CZ and 3.4% of all trainees in 
AIM specialty.
Conclusion: The concept “learning by doing” brought more than 85% reten-
tion of physicians in clinical specializations and more than 33% in AIM spe-
cialization af ter graduation. This concept could be considered as important 
motivational element for AIM choice af ter graduation. 
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