
placebo in prevention of postoperative pain. This effect of tramodol was sig-
nificantly higher than that of lornoxicam.

A-935
Cost effectiveness analysis of PCA versus continuous
elastomeric pump for postoperative pain treatment 
with tramadol and metamizol
I. Lara, D. Hernandez, F. Caba, P. Ramos, A. Nuñez y, M. Echevarria

Department of Anesthesiology and Acute Pain Service. University Hospital
of Valme, Seville, Spain

Background and Goal of the Study: One of the most important activities at
an acute pain service is to review the costs and effectiveness of their post-
operative pain treatments (1). The current study was designed to compare
costs and effectiveness of two different administration systems for an intra-
venous postoperative analgesia with tramadol and metamizol: PCA and
Elastomeric Pumps.
Material and Methods: A prospective study was carried out in 50 patients,
ASA I or II undergoing scheduled gynaecological mayor surgery. Two grams
of metamizol and 100 mg of tramadol were administrated intravenous as
loading dose, followed by 8 g of metamizol and 400 mg of tramadol diluted
in 100 ml of physiologic serum as maintenance. Patients were randomised
located in two groups of treatment: Group 1 PCA with 1.5 ml/h as continuous
rate, 1 ml bolus and 20 minutes lockout interval. Group 2 Elastomeric pump
with a continuous rate of 2 ml/h. Analgesic effectiveness was analysed in the
first 48 hours after surgery as well as adverse effect events, patients satis-
faction and direct and indirect costs of each system.
Results: Both groups were homogeneous at demographic evaluated data.
Analgesic effectiveness was similar in the 27 patients in group 1 and the 23 in
group 2, measured by VAS 0 to 10. However Elastomeric pump group required
iv morphine in 61% of patients versus 33% in PCA group (p � 0.05).
Postoperative nausea and vomiting incidence was similar in both groups
(about 50%). In PCA group 81% of patients would repeat the analgesic treat-
ment versus 56% in Elastomeric group (p � 0.05). The average number of
nurse staff interventions was 15.6 for PCA group and 19 for Elastomeric group,
with an average spent time of 51 and 57 minutes respectively. Costs from-
material (not including the PCA pumps, provided by the brand) were higher
than costs from staff analgesic interventions and altogether were in average
40.06� per patient in PCA group and 53.83� in Elastomeric group (meas-
ured in 2004 values).
Conclusions: Both groups had a similar analgesic effectiveness but the
PCA resulted to be more satisfactory and a 37% cheaper. At our hospital,
where we carried the study out the PCA amounted to be better comparing
costs and effectiveness than the Elastomeric Pump.
References:
1 Rawal N. Anesthesiol Clin North America 2005 Mar;23(1):211–25. Review.
2 Choiniere M, Rittenhouse B, Perreault S, et al. Anesthesiology 1998;89:1377–88.

A-936
The contribution of parecoxib to postoperative function
recovery after total knee arthroplasty
A. Menten1, M. Claeys2, F. Camu2

1Department of Anesthesia, Pain therapy unit, O.L.V. Clinic, Aalst;
2Department of Anesthesiology, Free University of Brussels V.U.B. Medical
Center, Brussels, Belgium

Background and Goal of Study: Parecoxib, a selective COX-2 enzyme
inhibitor, has opioid-sparing properties in acute postoperative pain.1 This
study evaluated the impact of this property on patient outcomes after a 4-day
treatment with parecoxib added to standard of care with patient controlled
intravenous morphine (PCA).
Materials and Methods: The study was double blinded, randomized and
placebo-controlled. After protocol approval by the Ethical Committee of the
University and written informed consent, 46 patients scheduled for elective
total knee arthroplasty were randomly assigned to receive either parecoxib
40 mg BID or placebo BID treatment i.v. for 4 days. All patients received PCA
morphine (bolus dose 1 mg/ml, lockout 6 min, max dose 25 mg/4 h). Pain VAS
on movement, cumulative morphine consumption, joint function (Knee Society
Clinical Rating Score, CRS) and of respiratory function (FEV1) assessments
and incidence of side effects were evaluated for 4 days postoperatively.
Analysis of variance for repeated measures, Neuman Keuls’ test for post-
hoc comparisons and Chi Square testing were used for data analysis.
Results and Discussions: Parecoxib (n � 24) decreased the total consump-
tion of PCA morphine at 48 and 72 h post-operatively by 23% versus placebo

(n � 22; P � 0.05). Compared with placebo, patients receiving parecoxib
experienced similar postoperative pain intensity, but had significantly less
opioid-related side effects (confusion: 5/24 vs.11/22; vomiting: 7/24 vs.15/22;
bladder spasm: 2/24 vs. 9/22; P � 0.05) during the first 72 h postoperatively.
A significant improvement of FEV1 was seen during the first two days in the
parecoxib group (98% vs. 76% of the normalized FEV1 at baseline vs. placebo
group; P � 0.05). In the parecoxib group, the clinical knee function score
improved by 43% and maximal angle of joint flexion by more than 10° com-
pared with patients receiving placebo (P � 0.05). Parecoxib use was safe
and well tolerated.
Conclusions: Administration for 4 days of IV parecoxib sodium 40 mg BID
with PCA morphine improved significantly rehabilitation of the knee joint and
of respiratory function and contributed to a decreased incidence of opioid-
related side effects.
Reference:
1 Amabile CM, Spencer AP. Ann Pharmacother 2004; 38: 882–6.

A-937
Does intraperitoneal instillation of THAM improve
postoperative analgesia after laparoscopic
cholecystectomy?
C. Mitre, I. Acalovschi, V. Butz

Department of Anaesthesia and Intensive Care, University of Medicine and
Pharmacy Cluj Napoca, Romania

Background and Goal of Study: The purpose of this randomized double
blind and prospective study was to evaluate the postoperative analgesic effi-
cacy of the intraperitoneal instillated THAM sol (trometamol-N®) vs. bupiva-
caine 0.5% in patients submitted to laparoscopic cholecystectomy.
Materials and Methods: 58 patients ASA I/II undergoing laparoscopic
cholecystectomy, after intraperitoneal insuflation of CO2 received subdiaphrag-
matically saline 0.9%, bupivacaine 0.5% or trometamol. Patients were
assigned in one of three groups: control group S (n � 20) which received
100 ml saline 0.9%, group B (n � 19) in which we instillated 100 mg bupiva-
caine 0.5% and group T (n � 19) in which we instillated 100 ml sol Trometamol.
All patients received a general anaesthesia with isoflurane. We evaluated the
postoperative abdominal pain, the right shoulder pain at 1, 3, 6, 9, 12 and
24 hrs after surgery, as well as analgesic requirement. The postoperative res-
piratory function expressed as peak expiratory flow and the incidence of
vomiting were also investigated. Results were analyzed using chi-square
and Fisher’s test and Student’s t-test with statistical significance p � 0.05,
and the confidence interval (CI) 95%. Data were expressed as mean � SD.
Results: Intraperitoneal instillation of 100 mg trometamol compared to bupi-
vacaine 0.5% provided a significant reduction in the incidence and intensity
of postoperative right shoulder pain. The overall dose of analgesic (pethidine)
used for postoperative analgesia was significantly reduced by the instillation
of trometamol. The incidence of vomiting was influenced neither by trometa-
mol nor by bupivacaine, but the administration of bupivacaine significantly
reduced the PEF at 6 hours postoperatively.
Conclusion(s): The intraoperative administration of trometamol-N® improved
the postoperative analgesia, reduced right shoulder pain, and postoperative
opioid dose. In comparison to bupivacaine, 0.5% instillation of trometamol-
N® did not influence respiratory function. The incidence of postoperative vom-
iting was influenced neither by trometamol-N® nor by bupivacaine 0.5%.
Reference:
1 Pasqualucci A, De Angelis V, Contardo R, et al. Anesthesiology 1996; 85:11–20.

A-938
The effectiveness of endoscopic epidurolysis and ozone,
ciprofloxacine and hyaluronidase medication in treatment 
of degenerative spondylolisthesis: a prospective analysis
A. Di Donato, C. Fontana

Concordia Hospital for Special Surgery, Rome

Background and Goal of Study: To evaluate the effectiveness of endo-
scopic epidurolysis in the treatment of degenerative spondylolisthesis.
Materials and Methods: Forty four patients that did not want lumbar fusion
and, Oswestry Low Back Pain Disability Index from 20% to 60% were enrolled
and treated prospectively with epiduroscopy by means of a flexible fiberoptic
endoscope introduced into the caudal epidural space and adhesions nearby
degenerative spondylolisthesis were mechanically mobilized and 150 UI
hyaluronidase, 50 mg ciprofloxacina and 8 ml of ozone at 38 �/ml concentration
were applied close to the abnormal areas under direct vision by endoscopy.
Short and long term efficacy (1 week, 3 months, 6 months, 12 months, 24
months) was prospectively evaluated; pain scores were measured by visual
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analog scale (VAS) modified by the identification of three qualitative rates:
very good (VAS 0–2), good (VAS 3–4); and not sufficient (VAS 
5). Disability
were evaluated by Oswestry Low Back Pain Disability Index.
Results and Discussions: Short term follow-up of one week demonstrated
significant relief of pain in 100% of patients and Oswestry Index until 40% in
79% of patients. At medium term follow-up (12 months) showed 74% with
significant relief of pain and 26% with no pain relief and Oswestry Index until
40% in 82% of patients. Longer term follow-up (24 months) demonstrated
67.5% with significant relief of pain and 32.6% with no relief and Oswestry
Index until 40% in 77.5% of patients.
Discussion and Conclusion(s): Epiduroscopy by mechanical adhesiolysis
and administration on targeted areas of hylarunidase, ciprofloxacina and ozone
seems to be, in this prospective study, an effective technique to provide a
sensible and persisting pain relief and act of improving Oswestry Low Back
Pain Disability Index in chronic low back pain for degenerative spondylolis-
thesis with neurogenic claudication/radiculopathy.

A-939
The effect of intravenous dexmedetomidine and midazolam
premedication on pain and sedation scores in burned
patients undergoing wound dressing change 
with ketamine anaesthesia
M. Gunduz, S. Sakalli, Y. Gunes, E. Kesiktas, D. Ozcengiz, H. Akman

Department of Anaesthesiology, Cukurova University, Faculty of Medicine,
Adana, Turkey

Background and Goal of Study: The present study was designed to compare
the sedative and analgesic effectiveness of intravenous dexmedetomidine

and midazolam premedication in burned patients undergoing wound dress-
ing change.
Materials and Methods: Following ethic committee approval and informed
patient consent, 90 burned patients (Grade I–III) undergoing wound dressing
change were randomized into the following three groups. Ten minutes before
the wound dressing change; patients in Group D (n � 30) received 1 microg
kg
1 of dexmedetomidine, patients in Group M (n � 30) received 0.05 mg kg
1

of midazolam and patients in Group S (n � 30) received equal volume of
saline intravenously. One minute before the wound dressing change; all
patients received a standardised dose of ketamine (1 mg kg
1) for anaesthe-
sia. Patient characteristics, haemodynamic variables, duration of anaesthesia
after single dose of ketamine, cumulative ketamine consumption and time to
recovery were recorded. Pain, discomfort, and sedation scores and any side
effect were also recorded after recovery and at 1, 2, 6, 12 and 24 hours after
the procedures.
Results and Discussions: There was no significant difference in patient
characteristics, recovery time and cumulative ketamine consumption.
However, the number of patients requiring supplement ketamine was 
significantly higher in S Group than in D and M Groups (p � 0.05). Dura-
tion of anaesthesia after single dose of ketamine was significantly longer 
in D and M Groups than in S Group (p � 0.05). Pain, discomfort, and 
sedation scores were significantly lower at the first postoperative hour in 
D group than in M and S groups (p � 0.05). No significant side effect was
recorded.
Conclusion(s): In burned patients undergoing wound dressing change, both
dexmedetomidine (1 microg kg
1) and midazolam (0.05 mg kg
1) supple-
mented to ketamine anaesthesia, provided effective intraoperative analgesia
and patient comfort without causing any haemodynamic or respiratory dis-
crepancy. However, dexmedetomidine offered longer postoperative pain relief
and sedation compared to giving midazolam and saline.
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A-941
The CompuFlo® helps unexperienced operators identify the
epidural space in a simulator model
O. Ghelber1, P. Szmuk1, R. Gebhard1, J. Katz2, M. Rabb1, C. Hagberg1

1Departmennt of Anesthesiology, University of Texas Health Science Center
in Houston, USA

Background and Goal of Study: The initial success rate of finding the
epidural space by untrained residents is low and the learning curve is slow
(1). CompuFlo® (C) [Milestone Scientific, Livingston, NJ, USA] is a novel
computerized device capable of injecting fluids with a precise rate and pres-
sure setting. The pressure is displayed in real time visually as well as with a
corresponding audible tone that reflects the pressure data. We successfully
used this device for identification of the epidural space in 20 parturients (2).
We tested the hypothesis that using C will help inexperienced operators to
successfully identify the epidural space in a simulator model.
Materials and Methods: With IRB approval and signed informed consent,
30 subjects with �10 previous epidural placement experience were enrolled
the study. A Life/form® spinal injection simulator (Nasco, Fort Atkinson, WI,
USA) was used as a model. After the techniques of finding the epidural space
using loss of resistance (LOR) with saline and with C use were described, the
subjects were asked to identify the epidural space using both methods. The
starting method was randomized and after correctly identifying the space, or
failing 5 attempts, the subjects were asked to use the alternate approach.
Subjects were instructed to report the difficulty of each approach on a 1–10
scale. The main study outcome was the number of attempts and the difficulty
score. The results were analyzed using t-test 2 paired samples for mean.
Results and Discussions: 96% of the subjects correctly identified the
epidural space using LOR and 100% using C in 5 attempts or less. There
was a significant difference (p � 0.05) between the two methods both with
regard to number of attempts (1.8 vs. 1.2) and reported difficulty score (5.4
vs. 3 in LOR and C respectively).
Conclusion: Using CompuFlo® significantly improved inexperienced oper-
ators’ success rate for the identification of the epidural space in a simulator
model. All subjects tested found CompuFlo® less difficult to use in compar-
ison to LOR.

References:
1 De Olveira Filho CR. Anesth Analg 2002; 95: 411–16.
2 Ghelber R, Gebhard P, Szmuk et al. Anesth Analg 2005; 100: S–255.

A-942
The value of debriefing in simulation-based education: oral
versus video-assisted feedback
G. Savoldelli1,2, V.N. Naik2, J. Park2, H. Joo2, R. Chow2, P. Houston2, 
S. Hamstra2

1Department of Anesthesiology, Geneva University Hospital, Switzerland;
2Department of Anesthesia, St Michaels Hospital, University of Toronto,
Canada

Background and Goal of Study: Videotape feedback may enhance the
impact of instructor’s debriefing during simulation-based education. The
purpose of this study was to investigate the value of the debriefing process
during simulation and to compare the educational efficacy of two types of
feedback against control (no debriefing): oral feedback and videotape-
assisted oral feedback.
Materials and Methods: We pre-tested 42 anesthesia residents during a
simulated crisis scenario using a high fidelity mannequin. Participants were
then randomly assigned to receive no debriefing (control), oral feedback
(oral), or videotape-assisted oral feedback (video-assisted) (n � 14 in each
group). The debriefing focused on crisis resource management principles.
Participants were then required to manage a post-test scenario. The per-
formances were later reviewed by two blinded assessors who rated partici-
pants’ anesthesia non-technical skills (ANTS) using a validated scoring
system (1). The mean changes in score were analyzed using an ANOVA and
Tukey’s test for post-hoc comparisons.
Results and Discussions: Participants’ non-technical skills did not
improve in the control group whereas the provision of oral feedback,
assisted or not with videotape review, resulted in significant improvement
(p � 0.005). There was no significant difference in score changes between
oral and video-assisted feedback groups.
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Conclusion(s): Exposure to a simulated crisis without constructive feed-
back given by instructors offers little educational benefit. The addition of
video review did not offer any advantage over oral feedback alone. Valuable
simulation training can therefore be achieved even when video technology is
not available.
Reference:
1 Fletcher G. Br J Anaesth 2003;90(5):580–8.

A-943
Continuing education in postoperative pain
S. López, D. Fernández-Galinski, F. Gordo, C. Pulido, J. Real

Department of Anaesthesiology, Hospital de Sabadell, CPT, Barcelona,
Spain

Background and Goal of Study: The underuse of opioids during postopera-
tive period is common in many hospitals, because of expected adverse effects
by nursing staff. Our objectives were to assess the efficacy and nurse percep-
tions of a refresher course about analgesia and postoperative pain.
Materials and Methods: Fifty six staff nurses who completed a 12 h refresher
course of analgesia and postoperative pain were assessed regarding the
theoretical knowledge achieved. Before and after the course nurses were
asked to anonymously complete a 10-point questionnaire about opioids,
NSAIDS and their adverse effects. In addition, the contents and the impor-
tance of the course were evaluated (0–10). Statistical analysis: Mc Nemar
and Wilcoxon signed rank test.
Results and Discussions: The median of correct answers before and after
course were 6 and 10, ranges were (1–9) and (6–10) respectively.
Percentages of nurses with 10 right answers before and after course were
0% and 61% respectively. Correct answers related to side effects induced
from opioids and its treatment improved significantly after course
(p � 0.007). The same trend was observed for knowledge about NSAIDS
and their adverse effects (p � 0.005). Suitability of multimodal treatment for
postoperative pain was significantly understood after course (p � 0.001).

The median and range of the contents and importance of the course were
9 (7–10).
Conclusions: Involvement of nursing staff is essential for improving post-
operative pain outcomes. Continuing education is necessary to increase
nurse knowledge about treatment of pain.

A-944
Comparison of two didactic methods in teaching
resuscitation
M. Grzeskowiak, Z. Zaba, A. Turowska-Koska, R. Podlewski, Cz. Zaba

Department of Teaching Anaesthesiology and Intensive Care, University of
Medical Science, Poznam, Poland

Background and Goal of Study: The amount of remembered information
depends on the attractiveness of teaching method. Most of the university
centres prefer traditional method of teaching skills, which consists of
demonstration with vocal commentary and practices with teacher supervi-
sion. ERC spreads four stage method of teaching skills. In our students
teaching process we modified this method and two students were involved
in the third stage. The aim of our study was to compare the results achieved
by the students in a group taught in traditional method and in modified four
stage method.
Materials and Methods: Each four year students group was divided into
two smaller groups and in randomised way one of those groups was taught
endotracheal intubation in traditional manner while the other in four stage
method. Then their skills were assessed. Students also filled out anonymous
poll assessing four stage teaching skills method.

Results and Discussions: Student might receive from 1 up to 7 points for cor-
rect endotracheal intubation. Missing or incorrect performance of any activi-
ties caused subtraction of 1 point from total score. Students who were taught
intubation using four stage method showed better knowledge and effective-
ness of intubation procedure and they remembered more details. They
achieved on average 6.69 points (min. 6, max. 7 points), which makes 95.57%
effectiveness of remembered material. While students taught traditional
method got on average 5.72 points (min. 3, max. 7 points) and effectiveness
of remembered material amounted to 81.71%. We decided to check if stu-
dents understood the essence of the four stage method of teaching skills in
additional poll. Most of them (82.35%) described it precisely and faultlessly.
Students carried out qualitative and quantitative assessment of these two
methods. Scale from 1 to 10 points was applied to this end. Four stage
method received average 8.82 points (min. 7, max. 10 points), however tradi-
tional method received average 3.85 points (min. 1, max. 6 points).
Conclusion: Taking into consideration the high effectiveness of four stage
method and its enthusiastic reception, it should be recommended and spread.

A-945
Improvement of anaesthetic management during liver
transplantation: training program in animal model
M.F. Martín1, F. García-Montoto2, C. Calles1, L. Luis1, V. Crisóstomo, 
M.S. Carrasco-Jimémez3, J. Usón
1Department of Anaesthesiology, Minimally Invasive Surgery Centre,
Cáceres; 2Department of Anaesthesiology, Hospital San Pedro de
Álcántara, Cáceres, Spain

Background and Goals: Liver transplant survival is highly related to the
surgical and anaesthesiology team expertise (1). We propose a training pro-
gram in animals for anaesthesiologists, in order to improve assistance qual-
ity during the performance of this highly complex surgical procedure.
Materials and Methods: The critical points in which the trainee should gain
adequate skills for the anaesthetical peritransplant management in swine
are described, presenting one case (weight � 45 kg.) from a total series of
ten that each trainee needs to perform. The surgical protocol includes total
crossclamping of the cava vein, under total balanced anaesthesia (isoflurane
in oxygen/air, remifentanyl and cisatracurium). Standard monitoring (EtCO2,
BIS, TOF, Tª, ECG, SpO2, hourly diuresis), and invasive haemodynamic mon-
itoring (Swan-ganz and LiDCO) were performed. Serial blood sampling was
performed, analysing GAB, Na, K, Ca, Hb, glucose, lactate and coagulation
parameters. Specific drugs, as well as fluid therapy were used.
Results and Discussion: During the dissection phase, the anaesthesiologist
focused on adequate control of fluid therapy to keep a relatively high arterial
pressure (MABP � 100–110 mmHg). During the anhepatic phase a sudden
decrease in cardiac output was observed (from 4.26 to 0.78 L/min), as well as
in vascular resistance (from 2250 to 1200 dinas sec/cm2) along with metabolic
changes (pH � 7.20, HCO3 � 16 mmol/L, Ca � 0.7 mmol/L, K � 5.8 mmol/L)
requiring the administration of noradrenaline (0.5–2 	g/kg/min), bicarbonates
(330 meq), and calcium chloride (750 mg), as well as renal protection measure-
ments (furosemide, 20 mg) and fluid reposition adjustment (hydroxyethyl starch
60 ml/kg and crystalloids 60 ml/kg). On de-clamping, the anaesthesiologist
focuses on the management of metabolic and cardiac changes. On the postim-
plantation phase, metabolic and cardiac changes needed to be addressed.
Conclusions: Using our model, relevant physiologic changes taking place
during liver transplantation are understood and addressed. Familiarity with
fluids, drugs and monitoring management may be gained.
Reference:
1 Steadman RH. Anesthesiology Clin N Am; 22 (2004): 687–11.

A-946
Tolerance to stress affects medical students attitudes toward
cardiopulmonary resuscitation
J. Hallikainen, P.H. Rosenberg, L. Niemi-Murola

Department of Anaesthesia and Intensive Care Medicine, Helsinki University
Hospital, Finland

Background and Goal: Every doctor is expected to master cardiopul-
monary resuscitation and defibrillation (CPR-D). After traditional CPR-D
training, both skills acquisition and retention have shown to be poor (1). The
aim of this study was to examine if stress tolerance and learning style affect
attitudes toward CPR-D.
Materials and Methods: An e-mail questionnaire with 63 items was dis-
tributed to one hundred 5th year medical students in University of Helsinki,
who had been given traditional CPR-D education by the teachers in anaes-
thesiology a year before. The questionnaire included 5 background items, 24
items about attitudes and beliefs concerning CPR-D, 13 items about tolerance
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to stress (2) and 21 items concerning learning style (3). The students had two
weeks to answer and a reminder was sent via e-mail after one week.
Statistics: Mann-Whitney U, Pearson correlation, Cronbach’s alpha.
Results: Fifty-six students (56%) answered the questionnaire, 18 males
and 36 females. Reliability of the questionnaire was acceptable (Cronbachs’
alpha � 0.6). Thirty-seven percent of the students had not witnessed a
resuscitation and they were sceptic about their own ability to perform effec-
tive CPR-D (p � 0.05). Low tolerance to uncertainty and the ability to
become easily embarrassed correlated significantly with anxiety about
meeting a very ill patient (p � 0.01) or with hesitation to start CPR-D
(p � 0.01), Students expressing uncertainty and proneness for embarrass-
ment had poor preparedness to work as a member of the resuscitation team
(p � 0.05). They were lacking confidence in their CPR skills (p � 0.05), their
ability to defibrillate (p � 0.01) and they felt no need to annual CPR-D prac-
tising (p � 0.05) Low tolerance to stress correlated positively with fragmen-
tary learning style (p � 0.05).
Conclusions: Type of personality affects beliefs and attitudes toward CPR-
D. Those with low tolerance to stress have little confidence in themselves as
members of resuscitation team as well as in the need for continuous training
in CPR-D. Probably, specific educational methods are needed to teach and
practice these students.
References:
1 Chamberlain, et al. Resuscitation 2003; 59: 11–43.
2 Pirttilä-Backman AM, Kajanne A. J of Adult Devel 2001; 8: 81–98.
3 Meyer JHF. Reflections on Learning Inventory. 2000.

A-947
Levobupivacaine injection flow pattern and distribution in a
spinal canal model with nerve roots
F. Martinez, C.G. Miranda, P. Aliste, F. Perez Cerda

Department of Anesthesiology, Hospital Universitario, Madrid, Spain

Background and Goal of Study: Previous spinal canal models lack essen-
tial anatomical elements such nerve roots that can modify drug distribution
in simulation studies1. Our aim is to study an isobaric 0.5% levobupivacaine
injection in a low spinal canal model.
Materials and Methods: Model A: nerve roots (T11-S5) and distal spinal
cord were modelled in silicone and attached to the inner wall of a 15 mm diam-
eter PVC tube (T11-S2 segments) or to its bottom (S3–S5). Roots size were
based in data reported by Hogan1. Cerebrospinal fluid and levobupivacaine-
blue methylene (LBM) solutions were based in previous reports2,3. A second
model without nerve roots was used for control (model B). 2 ml of LBM were
administered through a Quincke spinal needle between L3 and L4 in model
A during 1 minute. Flow pattern and time to reach the top were registered.
This was repeated with a Pajunk needle. Both injections were made in model
B. Each experiment was repeated five times.
Results and Discussions: With Quincke needles jet followed the needle
direction but with Pajunk both lines formed an angle of 30 degrees. In all cases
flow pattern was laminar. In model A stream line was interrupted when it
encountered a root but a defined “blue cloud” moving upwards was still visi-
ble. Mean time to reach top in model A was 50.2 s (standard deviation 5.5 s)
with Quincke needles and 43.4 s (2.07 s) with Pajunk. Model B: mean times for
Quincke needles was 39.6 s (5.18 s) and 34.2 s (3.35 s) for Pajunk. Using
paired t test LBM reached the top of the model later in model A than in model
B with both Quincke (p � 0.05) and Pajunk needles (p � 0.01).
Conclusion: When nervous structures are considered in spinal canal models
flow and distribution patterns vary and probably they become more accurate.
References:
1 Hogan Q. Size of human lower thoracic and lumbosacral nerve roots. Anesthesiology

1996; 85: 37–42.
2 Stienstra R, Gielen M, Kroon J, et al. The influence of temperature and speed of injec-

tion on the distribution of a solution containing bupivacaine and methylene blue in a
spinal canal model. Reg Anesth 1990; 15: 6–11.

3 Parlow J, Money P, Chan P, et al. Addition of opioids alters the density and spread of
intrathecal local anesthetics? An in vitro study. Can J Anesth 1999; 46: 66–70.

A-948
Succinylcholine usage – striking differences in various
countries
M. Carev1, N. Karanovic1, A. Ujevic1, G. Kardum2, Z. Dogas2, J. Gal3, 
V. Cengic4, N. Tomanovic5

1Department of Anesthesiology, Clinical Hospital Split, Croatia; 2University
School of Medicine, Split, Croatia; 3Department of Cardiovascular Surgery,
Budapest; 4General Hospit

Background and Goal of Study: Succinylcholine (Sux) has been in clinical
use for more than 50 years. There are some useful clinical features, but also
significant side effects. There are some recommendations that it should not

be used in elective surgery of children and adolescents because of the risk
of rhabdomyolysis, hyperkalemia, and cardiac arrest associated with undi-
agnosed myopathies. However, it seems it is still widely used despite of
newer neuromuscular blockers, e.g. rocuronium (1).
Materials and Methods: A total of 170 randomly selected anesthesiolo-
gists from 5 countries (Croatia, Bosnia and Herzegovina, Hungary, UK,
USA), anonymously filled out the five section questionnaire about the use of
Sux. Its usage in adult elective and emergency surgery, as well as in pedi-
atric anesthesia, opinion about Sux, and experienced side effects were
tested. The difference in regional use was tested using chi-squared test.
p � 0.05 was considered significant.
Results and Discussions:

Table 1. Use of Sux in countries tested; (n).

Adult
Adult elective emergency Pediatric surgery

Country Use No Use No Use No Not practice

CROATIA 30 7 36 1 28 9 0
BOSNIA 31 3 33 1 33 1 0
HUNGARY 9 24 33 0 6 7 20
UK 18 15 31 2 27 4 2
USA 29 4 32 1 17 10 6
Total 117 53 165 5 111 31 28

�2 � 45.8; p � 0.001 �2 � 80.96; p � 0.001

There is significant difference between usage of Sux among various coun-
tries in adult elective and pediatric anesthesia. The most acceptable fea-
tures reported were: rapid onset (76%), short duration (64%) and effective
relaxation (61%). Forty-seven per cent never experienced a complication
from drug usage. The most frequently reported side effects were myalgias
(47%), bradycardias (42%) and prolonged blockade (39%). Asystole was
reported by 23% of physicians. Allergy is only six-ranked side effect (13%).
Conclusions: Succinylcholine is still widely used in clinical practice in
Europe and USA in adult and pediatric surgery, despite of its possible draw-
backs. Therefore, indications for its use and medico-legal aspects should be
precisely defined based on scientific evidences.
Reference:
1 Geldner G, et al. Anesthesist 2003;52:435.

A-949
Effectiveness and security of trained nurses in preoperative
assessment within the outpatient preoperative evaluation
clinic
J. Mata, C. Segura, I. Valldeperas, P. Valentí, A. Ferrer, J.L. Aguilar

Department of Anaesthesia, Son LLatzer Hospital, Palma de 
Mallorca, Spain

Background and Goal of Study: The study analysed the trained nurses
preoperative assessment (using screening questionnaires, locally-developed
protocols, and with overall supervision by a consultant anaesthetist): effec-
tiveness and security. The nurses assess: patients between 10 and 60 years
of age; none comorbidity before; low level surgical procedures that exclud-
ing neoplastic surgery, prothesic surgery, back surgery, airways surgery, and
emergency eyes surgery. All the patients had a full blood count and coagu-
lation profile.
Materials and Methods: The study analysed data over 1 year period
(November 2004–2005) in which patients visited the outpatient preoperative
evaluation clinic (OPEC). The number of day of surgery cancellations (fail-
ures of the preoperative assessment system (PAS)) was collected.
Results and Discussions: Patients: 7343 elective surgical inpatient. 6111
(83,2%) visited the OPEC. Of these, 4366 (71,5%) were assessed by the
anaesthetist (Anest) and 1745 (28,5%) by the trained nurses (Nurs). There
were 475 cancellations (6,47%) on the day of surgery, but only 78 (16.4%) of
this 475 were considered a “failure” of the PAS.

Cancellations due to “failure” of the PAS Nov 2004–2005

N Anest assess Nurs assess None

Comorbidity 24 17 5 2
Use of antiagregants 16 12 0 4
No surgical conditions 8 7 1 0
Anxiety 6 0 0 6
Preoperative tests 6 2 2 2
Different surgical opinion 6 3 2 1
Allergic reactions 6 1 1 4
Insufficient work-up 2 2 0 0
Other reasons 4 2 0 2
Total 78 46 11 21

Conclusion(s): By allowing trained nurses in preoperative assessment, with
overall supervision by a consultant anaesthetist, to serve as a diagnostic filter
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to identify the subgroup of patients who may safety undergo surgery without
further diagnostic workup, anaesthetist can focus who require additional
attention before surgery.

A-950
Comparison of the new perilaryngeal airway (CobraPLA™) with
the laryngeal mask airway (LMA™) by an anesthesia beginner
N. Kanaya, K. Kazui, N. Kamada, N. Hirata, M. Nakayama, A. Namiki

Department of Anesthesiology, Sapporo Medical University School of
Medicine, Sapporo, Japan

Background and Goal of Study: The Laryngeal Mask Airway (LMA™) is a
well established supraglottic airway that is frequently used when endotra-
cheal intubation is not required(1). The perilaryngeal airway (CobraPLA™) is
a novel cuffed airway device. Actually, it is difficult for most of anesthesiolo-
gists to evaluate LMA™ and CobraPLA™ equally because they have enough
experience in using LMA(2). Therefore, we compared the CobraPLA™ with
the LMA™ in regard to insertion time, airway sealing pressure and recovery
characteristics by anesthesia beginners.
Materials and Methods: Forty ASA physical status I–II patients having 
minor elective orthopedic surgery were randomized to receive LMA™ or
CobraPLA™. Two of the investigators, all of whom had �2yr clinical anes-
thesia and hardly experience in LMA™, were selected to insert the airways;
these investigators were trained with 5 CobraPLA™ and LMA™ insertions
before the study started. Anesthesia was induced with propofol, and either
airway was inserted. We measured insertion time, airway sealing pressure,
number of attempts. Postanesthetic complications (bleeding, sore throat, 
dysphonia, and dysphagia) were also evaluated. Results were presented 
as means � SD or actual numbers; P � 0.05 was considered statistically 
significant.
Results and Discussions: Patients characteristics were almost identical
between the two airway groups. Insertion time was significantly shorter with
CobraPLA™ than LMA™. Airway sealing pressure was significantly greater
with CobraPLA™ than LMA™. Number of attempts, and postanesthetic
complications were similar in both groups.
Conclusion(s): CobraPLA™ has better insertion characteristics and airway
sealing capabilities than LMA™.
References:
1 Anesth Analg 1996; 82: 129–33.
2 Anesth Analg 2004; 99: 272–8.

Insertion and removal of LMA or CobraPLA

LMA (n � 20) CobraPLA (n � 20) P value

Insertion time (s) 19 � 7 8 � 3 0.039
Attempts (1/2/3)
Laryngospasm (Y/N)
Airway sealing pressure (cmH2O) 17 � 3 23 � 3 0.007
Blood staining (Y/N) 1/19 2/18 NS
Sore throat VAS score (mm) 8 � 15 12 � 14 NS
Dysphonia (Y/N)
Dysphagia (Y/N)

Data presented as means � SD. VAS � visual analog scale (0 mm � no pain;
100 mm � worst imaginable pain).

A-952
The system of quantitative assessment of postgraduate
training improves the performance of residents
A. Varosyan

Department of Anaesthesiology and Intensive Care, Yerevan State Medical
University

Background and Goal of Study: It was hypothesized that quantitative eval-
uation of postgraduate anesthesia training would stimulate resident activity.
The goal of the study is to assess whether the quantification of training by
credit assignment would influence trainees’ performance.
Materials and Methods: 28 postgraduate residents were randomly divided
into 2 groups. In the experimental group (n � 14), a previously validated system
of quantitative evaluation was applied for assessment, with the principle to
assign a special number of credits to each demonstrated activity [1]. In the
control group (n � 14) training was assessed by conventional methods with-
out quantification of performance and credit assignment. During a two-year
experiment, detailed data on theoretical, practical and scientific activity in all
fields of training is collected. Training was organized in a multidisciplinary
hospital having all types of surgical services with intensive workload and
rapid turnover of patients, which provided the same training conditions for
both groups. The study was strictly blinded to both trainees and research
assistants dealing with data collection.

Results and Discussions: Performance of residents in all fields of training
is presented in the table (mean � SD).

Activity

Attended Clinical Published Attended Managed

Groups seminars presentations works conferences clinical cases

Experimental *98 � 9 8 � 2 *5 � 2 12 � 4 *975 � 56
Control *54 � 6 5 � 3 *0 8 � 3 *568 � 61

*Statistically significant difference (P � 0.05) between both groups.

Experimental group trainees demonstrated markedly higher performance in
all the fields of training, which may be explained by the stimulating role of
quantitative assessment.
Conclusion: Quantitative assessment of postgraduate training based on
the credit assignment principle significantly stimulates the overall activity of
residents and can be routinely used as a training improvement tool.
Reference:
1 Varosyan A. A system of quantitative evaluation of residency training in anaesthesi-

ology. Materials of 13th World Congress of Anaesthesiologists. Paris. 2004. S031.

A-954
An anaesthetist on nurse-led preoperative assessment within
outpatient preoperative evaluation clinic (OPEC): 
workload and efficiency
J. Mata, M.M. Moya, M. Nolla, R. Pelaez, I. Grigorov, J.L. Aguilar

Department of Anaesthesia, Son LLatzer Hospital, Palma de Mallorca,
Baleares Islands, Spain

Background and Goal of Study: To assess whether trained nurse (TN) pre-
operative assessment using screening questionnaires, locally-developed pro-
tocols, and with overall supervision by a consultant anaesthetist is efficiency
within the OPEC. To determine the workload to the anaesthetist. TN assess-
ment included: patients 10–60 years; none comorbidity; low level surgical
procedures, excluding neoplastic, prothesic, back, airways, and emergency
eyes surgery. All of them had a full blood count and coagulation profile.
Materials and Methods: To analyse the rate replacement of the anaesthetist
preoperative assessment (Anest PA) by the nurse preoperative assessment
(Nurs PA): the patients labels “ready” by the nurse with/without consulting the
anaesthetist before. To assess number of days without carring out Anest PA. To
determine the anaesthetist workload to the Nurs PA (10 minutes for consulting).
Results and Discussions: 6111 patients visited the OPEC (November 04–05).
71.5% were assessed by Anest and 28.5% by the Nurs (from them 1624
(93.1%) were “ready” for surgery). 317 (19.5%) patients were consulted to the
anaesthetist before.

Means reasons for consulting to the anaesthetist

n %

Comorbidity 129 40.7
Laboratory test abnormalities 125 39.4
Pulmonary instability 25 7.8
Likely difficult intubation 23 7.3

121 (6.9%) patients were referred to the anaesthetist for further evaluation.
The mean reasons were: comorbidity 54 (44.6%), administrative mistakes 38
(31.4%), medium or high laboratory test abnormalities 11 (9.1%). The rate
replacement of the AnesPA/NursPA was 26.6% and the number of days with-
out caring out Anest PA was 116 (1624/14 patients-day). The workload to the
anaesthetist with overall supervision was estimated in 3170 minutes. It was
14 minutes/day if dividing among 226 working days.
Conclusion(s): A system for preoperative evaluation that uses TANs to deliver
high quality and efficient patient preparation can be developed with low work-
load to the anaesthetist of the OPEC and efficiency.

A-955
Irish anaesthesia research in peer reviewed journals – the
last decade
J. Lynch, M. Doherty, C. McCaul

Deptartment of Anaesthesia and Intensive Care, Waterford Regional
Hospital, Ireland

Background and Goal of Study: A recent report in Anaesthesia ranks Ireland
in the top twenty for share of articles for research in anaesthesia (1). We sought
to determine the number of articles published between 1995 and 2004 and
elicit any changes in publication trends over time.
Materials and Methods: Six journals on anaesthesia were selected from
the category “Anesthesiology” set by the Institute for Scientific Information
(Anesthesiology, British Journal of Anaesthesia, Anesthesia and Analgesia,
Anaesthesia European, Journal of Anaesthesiology, and Canadian Journal of
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Anesthesiology). Journals selected had all ranked within the top 10 list of
anaesthesia journals according to published impact factors. Only journal arti-
cles were included for analyses, i.e. correspondence, news etc were excluded.
Each journal was handsearched. Publications were further categorized accord-
ing to journal in which they were published, year of publication, originating insti-
tution and article type. The study involved review of all publications in the
relevant journals, documenting each Irish publication, the institution of origin
and category in which it was published. This was done using hardcopies of
journals where available and also online databases.
Results and Discussions: A total of 142 Irish articles were published in the
10 year time period (figure). We observed a 49.12% increase in the number
of articles published 2000–2004 as compared with 1995–1999 (P � 0.001).
55% of articles published were original articles. In order of number, articles
appeared in EJA (36), CJA (33), BJA (27), Anaesthesia (19), Anaesthesia &
Analgesia (19), Anaesthesiology (8). Breakdown of articles published per
journal per year is graphically represented below.
Conclusion(s): There has been a substantial increase in the number of Irish
articles published over the past 10 years. Original articles being the most
common publication type. There has been a positive trend towards European
journals in particular European Journal of Anaesthesiology is the most fre-
quent journal of publication.

A-956
An alternative method for low flow anaesthesia with desflurane
L. Ponz, J. Saenz, J. Garcia, H. Iraeta

Department of Anaesthesia of the Instituto Oncologico, San Sebastian, Spain

Background and Goal of Study: Most experienced authors(1,2) recommend
to start low-flow anaesthesia (LFA) with an initial phase of high fresh gas flow

(FGF) rates, to compensate the first period of high intake by the patient(1,3).
It was proposed by Mas-Marfany(4) to start LFA with desflurane keeping FGF
low from the beginning of the anaesthesia, to minimize desflurane wasting.
Materials and Methods: We started this technique as elective for general
anaesthesia for all our adult patients, ASA status I–III (From 2000 to date,
�2500 patiens of both sexes). Induction was performed by IV propofol, 
a muscle relaxant, and fentanyl 0.10–0.15 mg. With the induction phase 
completed, we selected a FGF of 1/10 of the estimated minute volume
(10 mg/kg/min(5)) and opened the vaporizer to the maximum output value of
18% (12% if �70 years). When the desired Fet was reached (about 6–7%
young adults(6)), we put a vaporizer setting of 10% (8% if �70 years). After a
time, we found an increase of the Fet of desflurane indicating the end of the
high intake phase. We then set the vaporizer to 1–2% above the Fet value(1)

to maintain the desired desflurane Fet. Tiny corrections (�0.5–1%) on the
vaporizer setting were needed to keep the desired Fet values constant. To
increase Fet, we opened the vaporizer to the max. output (18%) until the
desired Fet was reached, reducing then the vaporizer output to a value about
1–2% over Fet. To reduce the Fet of desflurane, we only had to close the vapor-
izer until the desired lower Fet value was obtained, and then the vaporizer open-
ing was set 1–2% over Fet.
Results and Discussions: Following these steps it was easy to maintain
the Fet of desflurane between the desired range. The pharmacokinetic prop-
erties and the short time constant of low-flow desflurane anaesthesia facili-
tates the control of the anaesthetic concentrations(1). For all the volatile
anaesthetics, and under normoventilation conditions (Fet CO2 � 35–40%),
the difference between Fi and alveolar fraction (equivalent to Fet) will tend to be
equal to 0.5 � 0.2% when the intake reaches the steady status(4).
Conclusion(s): We propose an alternative and easy method of LFA with des-
flurane, keeping low FGF constant (O2/N2; 10 ml/kg/min) from the beginning
of the anaesthesia, validated with more than 2500 anesthetics.
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A-957
Morbid obesity: sevoflurane or desflurane is the volatile
anesthetic of choice for maintainance of anesthesia?
M. Mantouvalou, G. Fraggedakis, J. Karabetian, C. Nikolaidis, 
S. Deverakis, G. Tziris

Department of Anesthesiology, Western Attica Hospital

Background and Goal of Study: Morbid obesity is a growing problem of
our societies associated with significant comorbidities especially concern-
ing safe recovery from anesthesia. In this prospective randomized study we
compared sevoflurane to desflurane as anesthetic agents in morbidly obese
patients.
Material and Methods: We studied 206 morbidly obese patients
(BMI � 35 kg/m2), receiving anesthesia for laparoscopic placement of a gas-
tric band in order to lose weight. They were divided into two groups. Group
A (n � 103), received 1 MAC of sevoflurane for maintenance of anesthesia
whereas group B (n � 103), received 1 MAC of desflurane for the same reason.
Demographic data [age 50(35–65) years, body mass index 40 (35–45 kg/m2)
and length of anesthesia 2(1–3) hours, were not significantly different in both
groups]. All 206 patients received general anesthesia with propofol and fen-
tanyl, had succinylcholine-facilitated tracheal intubation and received
rocuronium for paralysis. Analgesia was provided from continuous remifen-
tanyl infusion. Depth of anesthesia was monitored using Bispectral Index
Analysis (BIS values between 40 and 60 U).Hemodynamic parameters (heart
rate, arterial blood pressure) and oxygen saturation were recorded through-
out the operation. During emergence, we assessed the following: time to fol-
low commands, time till extubation, mini mental status test after extubation,
oxygen saturation, postanesthesia nausea and vomiting, as well as time for
discharge from the PACU (postanesthesia care unit).
Results: Intraoperative BIS values and hemodynamics were pretty much
the same in both groups (BIS values from 40 to 60 U and mean arterial blood
pressure up to �20% of baseline values P � 0.05). The only difference
noticed was that patients of the sevoflurane group had lower oxygen satu-
ration values on admission to PACU (94% � 2%) compared to 97% � 4%
of the desflurane group, a fact however that was not noticed on discharge
from the PACU. All the other parameters studied had no statistically signifi-
cant difference.

Conclusions: There are no differences in emergence and recovery profiles
in morbidly obese patients receiving sevo- or desflurane if concentration is
carefully titrated.
Reference:
Arain SR, et al. in J Clin Anesth. 2005 Sep;17(6):413–9.

A-958
Compund A production from sevoflurane and seven types of
carbon dioxide absorbents in a patient model
C. Keijzer1, R. Perez2, J. de Lange2

1Department of Anesthesiology, The Netherlands Cancer Institute-Antoni
van Leeuwenhoek Hospital, Amsterdam, The Netherlands; 2Department of
Anesthesiology

Background and Goal of Study: Compound A (CA) as a degradation prod-
uct of sevoflurane is known to be nefrotoxic in rats1. This degradation to
compound A depends on the composition of the carbon dioxide absorbent
used. The purpose of this study is to measure the maximum amounts of CA
for sevoflurane with seven different types of carbon dioxide absorbents.
Materials and Methods: We investigated seven different types of carbon
dioxide absorbents: Drägersorb 800 plus®, Medisorb®, Spherasorb®,
Amsorb®, LoFloSorb®, Superia® and Lithiumhydroxide (LiOH). The
absorbents were used in normally hydrated and completely desiccated con-
ditions in a patient model, using a circle anesthesia system connected to an
artificial lung. A low flow anesthesia with a oxygen/nitrous oxide mixture was
maintained using 0.8 vol.% sevoflurane. For quantification of CA, a portable
gas chromatograph was connected to this set up. All experiments were per-
formed in duplicate (28 experiments in total).
Results and Discussions: No CA was measured with LoFloSorb® and
Superia®. Amsorb® and LiOH produced peak amounts of respectively 22
and 3 ppm CA in desiccated conditions and no CA at all in hydrated form.
Desiccated Drägersorb®, Medisorb® and Spherasorb® produced respec-
tively 8, 5 and 5 ppm CA; in normally hydrated conditions concentrations of
12, 7 and 2 ppm CA were measured.
Conclusion(s): In this patient model we demonstrated that different types
of absorbents produce very small amounts of CA or no CA at all. The CA
concentrations found appear not clinically relevant2, therefore we consider
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every one of these carbon dioxide absorbents safe for clinical use consider-
ing possible production of compound A.
References:
1 Iyer RA. J Pharmacol Exp Ther 1997, 283:1544–1551.
2 Eger EI. Anesth Analg 1997, 85:1154–1163.

A-959
Preparation of the Dräger Primus anaesthetic machine for
malignant hyperthermia susceptible patients: improving
washout time by exchanging internal machine components
H. Prinzhausen, M.W. Crawford, G.C. Petroz

Department of Anesthesia,The Hospital for Sick Children, university
Avenue, Toronto, Ontario, Canada

Background and Goal of Study: To prepare anaesthetic machines for use
in malignant hyperthermia susceptible (MHS) patients, residual anaesthetic
vapour has to be removed. We studied the washout profile for isoflurane
(Iso) in the Dräger Primus anaesthetic machine, and investigated various
ways to accelerate the washout time of Iso.
Materials and Methods: Six groups of machines were studied. The
machines were primed with 1.5% Iso. After completion of priming, the
vapouriser was removed and various components of the machine were
replaced. In all groups, including the control group (group 1), the CO2

absorber, circle circuit and test lung were replaced with components that
had not been exposed to Iso. Internal components were replaced with the
following: new ventilator bellows (group 2), autoclaved ventilator bellows
(group 3), autoclaved internal breathing circuit (group 4), flushed internal
breathing circuit (group 5), autoclaved ventilator bellow and internal breath-
ing circuit (group 6). During the washout phase the FGF was set at 10 l/min.
The Iso concentration in the breathing circuit was measured every minute
until a concentration of 5 ppm was reached. The FGF was then reduced to
3 l/min and the concentration of Iso was measured every min for an addi-
tional hour or until 5 ppm was reached again.
Results and Discussion: Washout time for Iso increased in the following
order: group 6 (3.2 � 0.4 min) � group 4 (11.7 � 1.5 min) � group 5 (43.3 �

9.5 min) � group 2 (49.5 � 4.1 min) and group 3 (49.5 � 5.7 min) � group 1
(66.5 � 6.5 min).

A rebound increase of Iso concentration was observed in all groups when
the FGF was reduced to 3 l/min.
Conclusion: To prepare the Dräger Primus anaesthetic machine for MHS
patients we recommend replacing the ventilator bellows and internal breath-
ing circuit with autoclaved components and flushing the machine for 5 min
at a FGF of 10 l/min. The same FGF should be maintained throughout the
duration of anaesthesia.

A-960
Diagnosis of malignant hyperthermia susceptibility in
Switzerland
S. Levano, M. Singer, A. Urwyler, T. Girard

Departments of Anesthesia and Research, University Hospital, Basel,
Switzerland

Background and Goal of Study: Twenty years ago the only Swiss
Malignant Hyperthermia (MH) Investigation Unit was established in order to
provide a diagnostic MH service on the basis of the in-vitro muscle contrac-
ture test (IVCT) [1]. Molecular genetic investigations of the ryanodine recep-
tor type 1 (RYR1), the primary locus of MH, were initiated in 1999. In 2001
the diagnostic approach combined IVCT and molecular genetics [2], accord-
ing to the European guidelines [3]. The aim of the present study was to ana-
lyze the continuous progress of diagnostic tools used in our MH unit since
1986, namely to determine the value of non-invasive genetic screening.
Materials and Methods: IVCT was performed following the protocol of the
European MH Group. Molecular genetic methods used were: polymerase
chain reaction, sequencing, restriction fragment length polymorphism and
dHPLC. IVCT data and genetic results from all subjects and families regis-
tered in the Swiss MH database since 1986 were included.
Results and Discussions: 785 individuals were tested for MH susceptibil-
ity by IVCT. MH causative RYR1 mutations were identified in 31 of 80 fami-
lies, including 377 members. Segregation of familial mutations and IVCT
phenotypes were in good accordance, allowing us to apply genetic testing
as the first diagnostic method for MH susceptibility (MHS) in families with
known RYR1 mutations. Already in 2001 more patients were diagnosed
MHS by genetic testing (29), than by IVCT (14). Due to the identification of
new causative mutations and registration of new families another 12 of 16

MHS diagnoses were obtained by genetic testing in 2005. Three novel RYR1
mutations were identified in 9 families with 182 members: R2336H was iden-
tified in 7 families, 17 of 21 MHS were mutation carriers. In 2 other families,
all 17 and 4 MHS carried mutations D2730G and D544Y, respectively. All MH
normal subjects were negative for these novel mutations.
Conclusion: A good correlation was obtained between the IVCT results
and genetic testing. Investigating the causative effect of the three novel
mutations will further increase the number of MH mutations to be used for
genetic testing in MH.
References:
1 BJA, 56, 1267–9.
2 Anesthesiology, 100, 1076–80.
3 BJA, 86, 283–7.

A-961
Antiinfective wound dressing reduces catheter-related
infections in oncological patients
H. Ruschulte1, M. Franke1, B. Hertenstein2, K.H. Mahr1, H. Hecker3, 
P. Gastmeier4

1Department of Anaesthesiology; 2Department of Haematology & Oncology;
3Department of Biometry; 4Department of Hospital Hygiene, Hannover
Medical School, Hannover, Germany

Background and Goal of Study: Immunocompromised patients as under
chemotherapy are endangered by catheter-related infections (CRI). Routes
of infection lie in the insertion and the suture site, contaminations via three-
way tabs and lines and in bloodstream infections. Besides meticulous clini-
cal attention, impregnation of central venous catheters (CVC) reduces CRI in
these patients (1). We studied in a randomized, prospective, open clinical
trial in 601 catheters (9,781 catheter days) if a wound dressing impregnated
with chlorhexidine (biopatch®, Ethicon, Hamburg, Germany) could further
reduce CRI in patients receiving CVCs for antineoplastic therapy.
Patients and Methods: Following Ethics Committee approval, the study was
conducted according to a three-step sequential analysis protocol (Pampallona-
Tsiatis, power 0.8, a 0.05). Patients received impregnated triple-lumen CVCs
(Arrogard blu®, Arrow, Erding, Germany) under standardised sterile conditions.
After informed consent, patients admitted for chemotherapy of haematological
or malignancies were randomized to the groups either receiving an impreg-
nated wound dressing or a standard sterile dressing. Daily routine included clin-
ical assessment of the insertion site (swelling, pain, redness), body temperature
and white blood count and c-reactive protein. Catheters were removed when
not needed any longer or if CRI was suspected. Catheters with an insertion
duration of at least five days were included. CRI was confirmed with blood cul-
tures via the catheter lumina and peripheral blood cultures according to the
time-to-positivity method (2).
Results and Discussions: The groups were comparable cf. demographic
and clinical data. In the treatment group (300 pts., 4,986 days), 19 cases of
CRI were found. In the control group (301 pts., 4,795 days), 34 cases of CRI
were determined which was significantly higher (p � 0.0271). After the first
unblinding, there were no differences among the groups. After the second
analysis the results allowed to close the study.
Conclusion: Impregnated wound dressings were superior in reducing CRI
in patients under chemotherapy.
References:
1 Jaeger K, et al. Ann Hematol. 2005; 84(4): 258–62.
2 Raad I, et al. Ann Intern Med. 2004; 140(1): 18–25.

A-962
Evaluation of intraoperative medication error reporting and
tracking in major US teaching hospitals
L. Cooper, C. Rankin, M. Barron

Department of Anesthesiology, UM/JMH Center for Patient Safety,
University of Miami Miller School of Medicine

Background and Goal of Study: Institute of Medicine (IOM) has reported
that 44,000–98,000 people die annually in US hospitals secondary to pre-
ventable medical errors.1 Many public safety agencies have advocated the
implementation of better systems for reporting medical errors. Previous
studies have suggested that anesthesiologists administer as many as 25%
of all medications dispensed by hospital pharmacies. Institutional medica-
tion error (ME) data demonstrate a disproportionately low percentage of ME
reported by anesthesiologists.2 This may occur because of the lack of an
organized, convenient intraoperative system of reporting that may be trans-
mitted to the pharmacy department. Our objectives were to: 1) identify if a
standardized intraoperative medication error (IME) reporting system exists

Patient safety 247

Abstracts 0917...-1050 pgs 237-270.qxd  4/29/06  5:38 PM  Page 247



at the institution and define the method of reporting; 2) identify percentage
of medications administered by the anesthesia department; and 3) identify
the percentage of total ME that are reported by the anesthesia department.
Materials and Methods: We investigated IME reporting systems of ten
major US teaching institutions via telephone survey of anesthesia and phar-
macy personnel.
Results and Discussions: Of the 10 institutions surveyed, only 30% had a
standardized system of reporting IME’s to pharmacy. An average of 15.8%
of total medications dispensed by pharmacy was administered by anesthe-
sia. However, the anesthesia department reported �1% of the total institu-
tional medication errors.
Conclusion: Current pharmacy medication error reporting systems may be
inadequate in tracking IME’s; therefore, institutional data on medication
errors may be inaccurate. A convenient, standardized system of reporting
IME’s may improve patient safety by identifying IME’s so strategies can be
developed to help prevent them from occurring in the future. The true risk of
anesthesia can only be determined by identifying the risk of IME.
Reference:
1 Institute of Medicine. To Err is Human: Building a Safer Health System, Washington,

DC: National Academy Press, 1999.

A-963
Performance of oxygen therapy masks when oxygen and
nitrous oxide are coadministered
P. Carrasco, F. Martinez, C. G. Miranda, F. Perez-Cerda

Department of Anesthesiology, Hospital Universitario de Octubre, 
Madrid, Spain

Background and Goal of Study: Some clinicians use nitrous oxide (N2O)
through air entrainment masks (AEM) during minor procedures. Previous
studies concerning with O2 and N2O delivered by oxygen therapy devices
have assumed that concentrations of these gases in gas supply and air are
simply additive1,2. This is probably wrong because pressure gradient
between room air and the AEM will be modified if source gas composition
changes, according to Bernouilli’s principle. The aim of the study is to test if
negative pressure inside an AEM varies with source gas composition: 100%
O2 versus 30% O2 and 70% N2O.
Materials and Methods: An AEM mixing chamber and pipe were attached to
a wood base. A 18G cannula was connected to an air filled pressure trans-
ducer. The cannula was placed inside the chamber, perpendicularly to the gas
stream with its tip “touching” the nozzle border (in a front view). AEM pipe was
connected to an anesthesia machine fresh gas outlet. Pressure transducer
was zeroed to show 15 mmHg because it showed 0 mmHg with a flow of
10 l min
1 of 100% O2. We verified that pressure was 0 mmHg with 100% O2

10 l min
1. Then a 30% O2 and 70% N2O admixture was selected and pres-
sure registered after 1 minute. The experiment was repeated 15 times.
Results and Discussions: Mean pressure measured during 30% O2 and
70% N2O 10 l min
1 was 
1.26 (standard deviation 0.46) mmHg compared
with 0 mmHg 100% O2 (p � 0.01, paired t test). We have measured a lower
negative pressure when N2O is administered with O2. Probably more air will
entry the AEM diluting both O2 and N2O higher than calculated in previous
studies. This concentrations may be inappropriate for both oxygen therapy
and for analgesia.
Conclusion: AEM are reliable if 100% O2 is administered but probably not
if there is a change in gas composition. Considering this and the risks of pro-
fessional exposure to N2O, this practice should raise concern.
References:
1 Joshi P, Ooi R and Soni N. Nitrous oxide administration using commonly available

oxygen therapy devices. Br J Anaesth 1992; 68: 630–632.
2 Sosis M. Can nitrous oxide be administered effectively by nasal cannula? A prelimi-

nary report. J Clin Anesth 1996; 8: 110–112.

A-964
A comparison of the incidence and cost of needlestick
injuries in Germany, the United Kingdom, France, and the
United States
F. Hofmann1, Y. Yazdanpanah2, N. Kralj1, A. Wittman1, J. Burkowitz3, 
B. Neukirch4, S. Kavanagh5

1Bergische Universitat Wuppertal, Wuppertal, Germany; 2Centre 
Hospitalier de Tourcoing, Tourcoing, France; 3Alpha Care GmbH, 
Celle, Germany

Background and Goal of Study: Needlestick injuries (NIs) are the most fre-
quent occupational accidents that occur in hospitals, and they can have

severe economic consequences. The goals of this analysis were to deter-
mine the incidence and estimate the costs of NIs.
Materials and Methods: A search of published literature and the Internet in
Germany (GER; 1990–2004), the United Kingdom (UK; 1985–2004), and the
United States (US; 1990–2004) was conducted. Databases included MED-
LINE, EmBASE, SOMED, DAHTA, EPINET, MEDIKAT, and the Cochrane
database, among others. In addition, interviews were conducted with 4
physicians at different institutions in France (FRE) to assess the current man-
agement of NIs in French hospitals.
Results and Discussions: Annual estimates of NI incidence were: 700,000
in GER, 100,000 in the UK, and 600,000 to 800,000 in the US, primarily in the
inpatient setting. In a recent US survey, 24% of nurses reported having
had 
1 NI compared with 18% of healthcare workers (HCWs) in general in
the previous year. Results of interviews (FRE) indicated that surgeons and
nurses were the most exposed HCWs, with physicians frequently underre-
porting NIs, and that approximately 1.3–3 hours are generally required to
treat each NI. Annual cost estimates of NIs were: €12–30 million/year (GER);
£300 million/year (UK); and $37–173 million/year (US). Intangible costs that
are difficult to assess include: emotional and societal costs, drug toxicities,
and lost time from work. The General Accounting Office in the US estimates
that 29% of the 236,000 NIs that occur annually in US hospitals could be
prevented by the adoption of safer devices.
Conclusion(s): NIs are common occupational hazards among HCWs, and
costs of NIs to HCWs and institutions are significant. Thus, the adoption of
safer devices may reduce the incidence and economic costs of NIs.

A-965
Dysfunctions and failures in an anesthesia department: a two
year survey
E. Lambert, S. Ausset, G. Pelee de Saint Maurice, J.P. Tourtier, Y. Auroy

Department of Anesthesiology and Intensive Care, Military Teaching
Hospital Percy, Clamart, France

Background and Goal of Study: Systems to monitor and analyze dysfunc-
tions and failures are spreading, especially in anesthesia. We report the features
and the results of a return of experience system in our anesthesia department.
Materials and Methods: In January 2004, we started off a return of experi-
ence system in our anesthesia department. The principles of this system are
voluntary reporting of the events, confidentiality with anonymity of informations,
initial management of the informations independent of the hierarchy, feed-
back to collectivity, follow-up of the initiated effects, commitment of the hos-
pital management team not to ask for the withdrawal of anonymity. In fact,
any personnel are entitled to report a failure event (FE), defined as any event
that has been or could have been dangerous for the patient, the personnel
or the structure. A structured form is filled with the nature of the FE, the facts
that preceded and followed the FE with day and time, the dangerousness of
the FE out of a visual scale, real or supposed possible consequences, cor-
rective measures implemented or to implement to avoid recurrence. Forms
are dropped off in a mailbox managed by 2 people who capture the data in an
anonymous way. Initial data are then destroyed. Every trimester, the whole
personnel meet with the management team to discuss the data.
Results and Discussions: From January 2004 to December 2005, 130 FE
have been reported: 30 about organization (lack of personnel, late surgeon),
23 about equipment (lack of equipment, technical problems), 30 about oper-
ating room program (too heavy, wrong side surgery noted, name error), 9 about
drugs (use-by date, dilution), 15 about reception area (jewelry, wrong file), 3
about pharmacy (supply), 13 about transfusion (computer prescription, incom-
plete file) and 7 about hygiene (tracability, decontamination). In several cases,
people reported their own mistakes. Almost 1/3 of the cards had formulated
solutions. 14 solutions were instituted. One of them led to a secondary FE
which was reported with a new formulated solution.
Conclusion: The described system enables the inventory of potentially seri-
ous events and the implementation of corrections. It also keeps the memory
of the events. Its efficiency depends on a collective culture of safety and on
a “professional” confidence.

A-966
A one year report of a critical incidence reporting system and
its function in error prevention at an anaesthesia department
J. Nicolet, A. Rindlisbacher, T. Coi, St. Henle, N. Paul, R. Greif

Department of Anaesthesiology , University Hospital Berne, Switzerland

Background and Goal: In one year of critical incident reporting system (CIRS)
97 anonymous reports were made. The departmental CIRS circle issued 4
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recommendations for improvements. These improvements were communi-
cated via staff meetings on all levels of the department, the clinic information
bulletin, and CIRS information meetings. We did a cross-sectional survey to
assess whether the change implementation succeeded.
Materials and Methods: With informed consent the appropriate anesthesia
staff were asked to answer a questionnaire about the recommendations and
all anesthesia working places were checked to see if the changes were car-
ried out. The 4 changes were: 1) elimination of a red tape used to write on drug
concentrations; 2) green stickers were introduced to alert the staff about the
use of a drug which is not within the department standards; 3) part of the
new staff member introduction is information about drug standards; 4) estab-
lishing a new standard operating procedure (SOP) in bariatric surgery (removal
of gastric tubes).
Results and Discussions: 1) red tape was still found in 22% of all anesthesia
working places; 2) We asked 30% of the anesthesia staff and all working places
were checked for the green stickers. Remarkably, 83% of the staff knew
about the stickers but they were still only at 46% of the working places; 3) Only
half of the 23 new anesthesia staff knew about the information on depart-
mental standard drug concentrations; 4) All abdominal-surgery anesthesia
staff answered the questionnaire about the new SOP. Overall 60% of the
personnel knew about the new standard and the correct SOP, although no
written SOP was found. Resident knowledge differed significantly (P � 0.01)
from attendings and nursing staff.
Conclusions: We reached over 50% of the target personnel with verbal and
written distribution of the information. To increase the success of the change
management we recommend involving the operational level of staff mem-
bers in the decision and in the change management process. Consequently,
in our own institution we had to determine the personnel who will be responsi-
ble and the time allotted for the realization of the changes. A formal process
of evaluation of the accomplishment of changes has to be made.

A-967
Proactive approach for patient safety in the operative theatre:
a national pilot survey
A. Levati1, L. Bevilacqua1, F. Petrini2, E. Adrario3, L. Cabrini4, 
F. Paccagnella5, M.G. Barneschi6, D. Pietrini7, F. Borrometi8, M.
1A.O. Riguarda, Milano, Italy; 2A.O. SSma Annunziata, Chieti-Pescara, Italy;
3AO Riuniti, Ancona, Italy; 4H.S.Raffaele Milano, Italy; 5A.O.S.M. Battuti

Background and Goals: Nowadays the clinical risk management and no
blame culture are becoming common in Italy. The Italian Anaesthesia,
Analgesia and Intensive Care Society (SIAARTI) policy is centred on guide-
lines and CME programs held by Study Group for Safety in Anaesthesia 
and Intensive Care: moreover in 2004 a Safety Task Force was set up to 
fulfil a project for the operating theatre for Ministry for Health (1). The knowl-
edge of the complexity of every anaesthesia process suggested to apply 
a proactive analysis of the activities in a prospective, multicentric national
survey (2).
Material and Methods: The Task Force issued a process analysis and two
Check-lists to detect latent failures of anaesthesia related procedures: A) for
every patient, B) for the environment, drugs, and devices management in 
the operating theatre and related rooms, to be applied at every starting of
surgery even in emergency (3). After a test in January 2005 (to assess the
form and the power of the study), the Check-lists were adopted by
Anaesthesiological Departments of 3 General Hospitals and 6 Universitary
Clinics. In order to guarantee patient safety in a multidisciplinary process,
the forms were fulfilled by the responsible (nurse or physician) according the
usual local procedure.
Results: In a two month period 3811 forms were collected: correctly fulfilled
were 2551 forms A) and 1228 forms B). Failures detected by check-list A)
were 25.6%, while 33.2% were detected by B), respectively 9.8% for drugs
and 23.4% for equipment. Mean failure per form was 1.3, highest frequency
detected in the morning (7–14 hour) and in the early days of the week,
related to the highest working charge.
Conclusions: The primary end point, to test the Check-list efficacy in prevent-
ing errors, was satisfied. The final goal was to emphasize how a simple and
quick tool, easy to be recommended by the Scientific Society, is able to stan-
dardize controls and procedures for improving the patient safety in anaes-
thesia field (4).
References:
1 Reason J. BMJ 2000; 320:777–81.
2 SIAARTI: http://147.163.1.67/main-lineeguida.html.
3 Cabrini L. Minerva Anestesiol. 2005; 71(10): 299–300.
4 UEMS-EBA. Guidelines for Safety and Quality in Anaesthesiology Practice (EJA in

press).

A-968
Automated anesthesia medication dispensing systems:
current technology and design do not prevent intraoperative
medication errors
L. Cooper, M. Barron, B. Dollar

Department of Anesthesiology, University of Miami Miller School 
of Medicine

Background and Goal of Study: Automated Anesthesia Medication
Dispensing Systems (AAMDS) were introduced into the US market in 2000,
modeled after automated dispensing systems designed for nursing units.
Pharmacy literature has shown improved patient safety and reduced med-
ication errors with the use of automated systems in the nursing environment.
In the operating room, however, it has not been shown that AAMDS reduce
or prevent medication errors. We present 3 cases of inadvertent medication
error despite AAMDS and suggest an improvement in design that is more
suited to the OR than is currently available.
Case Presentations: 4 mg of undiluted norepinephrine was given instead
of dexamethasone after misreading the label of look-alike vials found in close
proximity to each other in the AAMDS, despite careful design to prevent this.
In the second case, 1 mg of undiluted phenylephrine was given instead of
diphenhydramine when the AAMDS dispensed phenylephrine from the same
drawer as the diphenhydramine, and both vials looked nearly identical. In
the third case, vecuronium was given instead of cefazolin during an awake pro-
cedure under axillary block when “backup” vecuronium and cefazolin vials,
which were similar in appearance, were found in the same, unlocked drawer
of the AAMDS, placed there by a pharmacy tech to prevent changing par
levels in the controlled-access AAMDS drawers.
Discussion: Studies showing reduced medication error using automated
systems relate to those designed strictly for nursing units. Due to the lack of
pharmacist “review” prior to dispensing medication in the operating room, the
anesthetist can inadvertently administer an incorrect med if vials are similar
in appearance and found in an unlocked drawer of the AAMDS or it is stocked
incorrectly. Barcode scanning of vials may help confirm the vial dispensed is
the one intended for administration, in lieu of pharmacist review of medica-
tion order as occurs on nursing units.
Conclusion(s): AAMDS, with their current design and technology, do not
prevent medication error in the operating room. More advanced technology
is necessary.

A-969
Critical incident reporting system: ambulatory vs. inpatient
surgery
J.M. Marzal1, A. Bartolomé1, J.I. Gómez-Arnau1,2, J.A. Santa-Úrsula1, 
F. Gordo2, S. García del Valle1

1Unidad de Anestesia, Reanimación y tratamiento del dolor; 2Unidad de
Cuidados Críticos., Área de Anestesia, Reanimación y Cuidados Críticos,
Fundación Hospital de Alcor

Background and Goal of Study: Critical incident (CI) analysis is now firmly
established in anaesthesia. The aim of this study was to assess if the type of
elective surgery (ambulatory [AS] vs. inpatient surgery [IS]) influences the CI
reporting pattern.
Materials and Methods: This study was conducted between January 1st,
1999 and December 1st, 2005. Obstetrics, vascular, renal and genitourinary,
orthopaedics, ENT, eye and general surgery procedures were carried out. A
computer–based form was designed, and every anaesthesiologist could report
a CI in an anonymous and voluntary way. CI was defined as any situation
that could have led (if not discovered or corrected in time) or did led to an
undesirable outcome.
Results and Discussions: A total of 50607 elective surgical procedures were
performed (29453 IS, 21103 AS). 328 CI were reported (260 IS vs. 68 AS).
The reporting ratio were 0.9% in IS vs. 0.3% in AS (RR 2.73, 2.09–3.56;
�2 � 0.01). A total number of 14817 IS were performed under regional anaes-
thesia (50.3%), 75 CI were communicated in this situation vs. 15194 regional
anaesthesia (72%) with 34 CI in AS (RR 2.26, 1.51–3.39; �2 � 0.01). Eight
cases of permanent damage or death were communicated in IS, whereas no
one was reported in AS.
Conclusion(s):

– Surgical procedures made in AS are associated with lesser reporting and
severity of CI.

– Although regional anaesthesia is performed more often in AS, regional
techniques are a more important source of CI report in IS.

– The pattern of CI reporting is different between AS and IS.
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A-970
Contributory factors in severe anaesthetic critical incidents
D. Arnal, A. Bartolome, J.A. Santa Ursula, G. Puebla, S. Grárcia del Valle,
J.I. Gomez-Arnau

Department of Anaesthesiology and Critical Care, Fundacion Hospital
Alcorcon, Alcorcon, Madrid, Spain

Background and Goal of Study: The system analysis of the Critical Incidents
(CI), focuses less on the individual than on the pre-existing organisational
factors (1). This work has been designed to study the contributory factors
(CF) in CI that resulted in major morbidity or death.
Materials and Methods: We have performed a retrospective analysis of our
departmental critical incident reporting system (CIRS) during a seven-year
period (1999-December 2005). CIRS is based on a confidential and anony-
mous computerised questionnaire form. The CI reported were evaluated after-
wards and those showing major morbidity or death are presented in this study.
CI has been defined as any occurrence that causes or may cause patient
injury. Major morbidity has been defined as any harm that resulted in per-
manent consequences.
Results and Discussions: Six hundred and two CI were reported out of
66430 anaesthesia procedures during the study period. The evaluation com-
mittee found 16 CI with a serious outcome: there were four deaths and nine
produced major morbidity. Patient (P), task (Ta), individual (I), team (Te), envi-
ronmental (E) and organisational (O) CF were assigned as follows:

P CF Ta CF I CF Te CF E CF O CF

10 7 11 7 3 7

Ten CI cumulated three or more contributory factors. The most frequent CF
was patient complex conditions (8 cases) followed by basic safety violations
(7 cases) and verbal or written communication errors (6 cases).

The analysis of these CI allowed the evaluation committee to develop a
new clinical guide for renal ultra-filtration, modify the anaesthetic and pain unit
consent form, removal of the saline hypertonics solutions from the operating
theatre, purchase of new theatre items and several departmental clinical ses-
sions to inform and change practises.
Conclusion(s): The CI with major morbidity outcome tends to cumulate dif-
ferent CF. CF analyses leads directly to strategies for enhancing patient safety.
Reference:
1 Vincent Ch et al. BMJ 2000; 320; 777–81.

A-971
Errors by anaesthetists in calculating paediatric drug doses;
can they prevented by a paediatric drug doses chart?
M. Hashem, G. Mcfadyen
1Department of Anaesthesia, Yesbty Gwynedd, Bangor; 2Department of
Anaesthesia, Morriston Hospital, Swansea, UK

Background and Goal of Study: Errors in calculating paediatric anaes-
thetic and resuscitation drugs are not uncommon (1) and can be fatal (2). We
investigated whether the practical incidence of these errors can qualify for
an assistance tool e.g. a paediatric drug doses chart.
Materials and Methods: A questionnaire audit distributed to anaesthetists
in Morriston Hospital, Swansea that included calculations of doses for a
hypothetical 12 kg boy presenting for an emergency open reduction of a com-
pound tibial fracture.
Results and Discussions: 15 anaesthetists returned their answers; none of
them was a dedicated paediatric anaesthetist. 44% of answers were either
wrong or blank. Best performances were by specialist registrars and the high-
est score (80%) belonged to one of them. The worst answers belonged to
consultants; one of them scored 20%. Anaesthetic drugs were marginally bet-
ter answered than resuscitation drugs.

Age; Months (M) or Years (Y) 3 M 6 M 1 Y 2 Y 3 Y

Weight (kg) 5 7 10 12 15
ET Tube mm 3.5 4 4.5 4.5 5
LMA Size 1 1.5 2 2 2
Initial Defibrillation 10 15 20 25 30
I.V Adrenaline 1: 10 000 0.5 0.7 1 1.2 1.5
Dextrose 10% (5 ml/Kg) 25 35 50 60 75
Fluid Bolus (20 ml/Kg) 100 140 200 240 300
Dantroline 20 mg/60 ml 40 55 75 85 115
Propofol 10 mg/ml 2.5 3.5 5 6 7.5
Thiopentone 25 mg/ml 1 1.4 2 2.4 3
Suxamethonium 0.2 0.3 0.4 0.5 0.6
Atropine 600 mcg/ml 0.15 0.2 0.3 0.4 0.5
Paracetamol supp. (mg) 120 240 360 360 500
Paracetamol syrup 1.5 2.5 4 5 6

Conclusion(s): Quick assistance tools e.g. a paediatric drug doses chart
for each weight ready calculated in milliliters are advisable to prevent paedi-
atric patients receiving wrong drug dosages. A sample copy is provided.
References:
1 Kozer, et al. pediatrics vol. 110 no. 4 October 2002, pp. 737–742.
2 Rowe, et al. Arch Dis Child 1998;79:56–58 (July).

A-972
Does the rapid feedback of close-call (near-miss) reports to
theatre teams improve teamworking and patient safety?
A. Hobbs1, J. Boyden1, A. Bleakley2, J. Allard2, L. Walsh1

1Department of Anaesthesia, Royal Cornwall Hospital, England; 2Institute of
Clinical Education, Peninsula Medical School, Cornwall, England

Background and Goal of Study: Cumulative small errors in the operating
team (OT) practices may compromise patient safety1. Will feeding back the
team communication errors reported by individuals lead to safer teamwork?
Materials and Methods: 340 close-calls, containing 400 issues, reported
over two years from 12 OTs were analysed by domain and human factors
experts. The results were fed back quarterly to staff for their considered
action, which included significant practice changes.
Results and Discussions: 54% of reports describe poor, ambiguous or
rhetorical ward-theatre communications. 12% of reports concerned lateralisa-
tion issues, including consent form errors; 11% describe theatre list issues.
Feedback has prompted system and protocol changes leading to reduced
reporting. Equipment issues included malfunctions and unavailability but
also unskilled use. Although these have been addressed, reports continue,
illustrating the necessity of ongoing maintenance and training. Reports suggest
staffing issues may lead to skills shortages. Evidence from debriefs suggest
significant under-reporting of intra-team issues. OT teams may blame the
‘other’ (ward staff) as a rhetorical strategy to avoid confronting internal (intra-
team) issues2.

Conclusions: Rapid feedback of close-call reports to OT staff has produced
process changes that may increase patient safety. Education in rhetoric and
writing of narrative reports could improve reporting. Reduced reporting may
indicate a shifting team focus. The need for further scrutiny of intra-team
dynamics is indicated.
References:
1 Carthey J, et al. Safety Sci.2003;41: 409–25.
2 Lingard L, et al. Med Educ. 2002:36:728–34.

A-973
The Thai anesthesia incidents study (THAI study) of
anesthetic adverse outcomes
S. Charuluxananan1, Y. Punjasawadwong2, S. Suraseranivongse3, 
S. Srisawasdi4, O. Kyo-kong1, T. Chinachoti3

1King Chulalongkorn Memorial Hospital, 2Chiang Mai University, 3Siriraj
Hospital, Mahidol University, 4Ramathibodi Hospital, Mahidol University

Background and Rationale: The purposes of the Thai Anesthesia Incidents
Study (THAI Study) of anesthetic outcomes were to survey patients, surgi-
cal, anesthetic profiles and determine factors related to adverse events.
Methods: A prospective descriptive study of occurrence screening was
conducted in 20 hospitals comprised of 7 university, 4 general and 4 district
hospitals across Thailand. Anesthesia personnels were required to fill up
patient-related, surgical-related, anesthesia-related variables and adverse
outcomes on a structured data entry form. The data were collected during
the preanesthetic evaluation, intraoperative period and 24 hr postoperative
period. Adverse events specific forms were used to record when they occurred.
All data were keyed at data management unit with double entry technique
and descriptive statistics was used in the first phase of this study.
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Results: A total of 163403 consecutive cases were recorded during first 12
months .The ASA PS 1,2,3,4,5 of patients were 50.8%,36.3%,10.7%,2.0%
and 0.2% respectively. Nurse anesthetists took a major involvement in hospi-
tals run by the Ministry of Public Health. Two-thirds of cases did not receive
any premedication (67%) and midazolam was most frequent premedication
administered (20%). Common monitoring were noninvasive blood pressure
(NIBP) (97%), pulse oximetry (96%), electrocardiography (80%), urine output
(33%) and capnometry (19%) respectively. The choices of anesthesia were
general anesthesia (62%), spinal anesthesia (23%), total intravenous anes-
thesia (6%), monitor anesthesia care (4%), brachial plexus block (3%) and
epidural anesthesia (1%). The adverse events were oxygen desaturation
(31.9:10000), cardiac arrest (30.8:10000), death within 24 hr. (28.3:10000),
difficult intubation (22.5:10000), re-intubation (19.4:10000), unplanned ICU
admission (7.2:10000), coma/cva/convulsion (4.8:10000), equipment mal-
function/failure (3.4:10000), suspected myocardial ischemia or infarction
(2.7:10000), awareness during anesthesia (3.8:10000), late detected
esophageal intubation (4.1:10000), failed intubation (3.1:10000), anaphylaxis
or anaphylactoid reaction (2.1:10000), nerve injury (2:10000), pulmonary
aspiration (2.7:10000), drug error (1.3:10000), unplanned hospital admission
(0.1:10000), total spinal block (1.3:10000) and mismatch blood transfusion
(0.18:10000)
Discussion and Conclusion: Respiratory adverse events were common
anesthesia direct related events. High incidence of cardiac arrest and death
within 24 hr. highlighted concerns for prevention strategies. Incidents of
adverse events can be used for institutional quality improvement, educational
quality assurance and further research for patient safety in anesthesia.

A-974
A structured what if? analysis to identify risks in anaesthesia
and perioperative care
J. Adedokun1, I. Woods2,3, M. Boult3,4, S. Johnson3, A.F. Smith1

1Department of Anaesthesia, Royal Lancaster Infirmary, Lancaster; 
2York District Hospital, York, UK, 3National Patient Safety Agency; 
4Det Norske Veritas, London, UK

Background: In industry, retrospective analysis of accidents is complemented
by risk analysis techniques applied before accidents have occurred (1). This
approach is now being transferred to healthcare but has not yet been used
in anaesthesiology.
Method: We convened a group of clinical staff from primary and secondary
care, with representatives of relevant professional organisations and govern-
mental agencies. Working in sessions facilitated by a trained risk analyst, the
group worked through each stage of the perioperative period at a time. For
each, the group created ‘what if …?’ questions to help address the issues
e.g. ‘What if the wrong premedication were given?’.

The existing controls and checks in the system were also noted. Each
possible hazard was graded by likelihood and consequence and then a risk
matrix was used to rank them. Recommendations were made for reducing
the significant risks identified, which were further categorised for speed and
cost of implementation and effectiveness at overall risk reduction.
Findings: The group sessions lasted for more than 30 hours, spread over 5
days. In all, 103 risks were identified. Of the 30 recommendations with the
greatest potential for risk reduction, only 10 were judged to be predominantly
within the domain of the anaesthesiologist, and related to continuous presence
of the anaesthesiologist/avoiding distractions, availability of senior staff, arti-
ficial airway control, inadvertent hypothermia and the use of a peripheral
nerve stimulator when neuromuscular blockade is used. The remaining 20
require a wider, interdisciplinary approach to reduction.
Conclusions: A thorough assessment of this type needs a multidisciplinary
team, expert facilitation and considerable time. It can, however, enable the
production of a robust, ranked set of risks and a prioritised list of risk reduc-
tion recommendations. It is clear, too, that the risks to patient safety under
anaesthesia may arise from a wide range of sources and hence concentrat-
ing our efforts to improve safety within departments of anaesthesiology will
not tackle the whole problem.
References:
1 Van der Schaaf TW. Qual. Saf. Health Care 2002; 11: 205–6.

A-976
Safety-oriented reformulation of the anesthetic processes in
a burn unit of a developing country
R. Videira, D. Gomes, M. Menezes, C. Jorge, M. Aranha, M. Carmona

Hospital das Clinicas da Universidade de Sao Paulo

Background and Goal of Study: Attention to the processes required for
medical care is an important way of increasing safety1. Our aim is to describe
the changes initiated in a burn unit after two serious adverse events.
Materials and Methods: In an 18-bed burn unit, including 4 intensive care
beds and a dedicated operating room (OR), there were two serious adverse
events within 6 months: an intraoperative death and a cardiac arrest during
induction. A framework for analysis was used to understand the systemic
implications of these cases1. A management tool (TOC – Theory of Constraints)
was used to help prioritize the critical points that should be changed to
improve workflow and safety in anesthesia care2.
Results and Discussions: Three aspects were addressed: 1) Personnel – a
stable team of anesthesiologists was organized and training in difficult air-
way handling was scheduled. 2) Equipment – a ventilator that could provide
SIMV, PSV, PEEP and EtCO2 monitoring was brought to the OR. 3) Process –
an agreement was achieved for using less endotracheal intubation and 
neuromuscular blockade in favor of laryngeal mask to maintain the airway,
whenever possible. In conjunction with the surgical and nursing teams, a
review of the transfusion practices showed that 31 red blood cells units were
discarded due to inappropriate ordering and storing in 6 months (16% of the
total transfused). As the major burned patients return many times to the OR,
the anesthetists began to write down in a book the procedures done, the
problems and the incidents presented, in order to optimize the transition phase
and planning of anesthesia3.
Conclusion(s): The group of these changes, in an interface between medi-
cine and business management, brought a saving of resources wasted with
inappropriate transfusion practices, a probable increase in the overall safety
awareness and an improvement in the anesthesiology team role in the burn
unit multiteam system.
References:
1 Br Med J 2000; 320: 777–781.
2 Omega 2005; 33: 506–524.
3 J Appl Psychol 2005; 90: 964–971.

A-977
Incidence and risk factors of postoperative vocal cord
paralysis in 987 cases of cardiovascular surgery
T. Itagaki1, M. Kikura1, S. Mimura1, F. Oikawa1, T. Iwamoto1, K. Hirano1, 
S. Sato2

1Department of Anesthesiology, Hamamatsu Medical Center; 2Department
of Anesthesiology and Intensive Care, Hamamatsu University School of
Medicine, Hamamatsu, Japan

Background and Goal of Study: Vocal cord paralysis (VCP) after cardio-
vascular surgery has been reported to occur at the rate of 2–32% (1,2) and
potentially affects on postoperative mortality. The aim of the present study
was to clarify the incidence of VCP after cardiovascular surgery and the rela-
tion between the characteristics of surgery and the risk of VCP and postop-
erative outcome.
Materials and Methods: We retrospectively analyzed the data representing
987 cardiovascular surgery cases (cardiac; 895, aortic; 92) in our institute
(1993 to 2004). Statistical analysis was performed by ANOVA, chi-square and
logistic regression. P � 0.05 was considered significant. 
Results: 23 patients (2.3%) were expertly diagnosed with VCP (left; n � 19,
right; n � 2, bilateral; n � 2). The risk increased with the duration of surgery
and anesthesia, and aortic procedures had higher risk than non-aortic pro-
cedures (Table). Among the VCP cases, there was a significant difference in
total intubating time, ICU stay, emergency cases, minimum core tempera-
ture, and the use of double-lumen tube (DLT) in the comparison of aortic with
non-aortic procedures (P � 0.05). The poor outcome incidences (bilateral VCP,
reintubation or tracheostomy, death by aspiration pneumonia) were signifi-
cantly higher in aortic surgery (P � 0.033).

VCP Non-VCP Odds ratio, 95%CI
(n � 23) (n � 964) (P-value)

Surg. time (min) 438 � 197 * 366 � 151
10 hr �, n (%) 6 (26.1)* 72 (7.5) 4.4, 1.7 – 11.4 (0.003)
Anes. time (min) 523 � 207 * 442 � 155
12 hr �, n (%) 5 (21.7) * 62 (6.4) 4.2, 1.5 – 11.5 (0.007)
CABG, n (%) 10 (43.5) 580 (60.2) 1.0, as reference
Aortic surg, n (%) 8 (34.8) * 84 (8.7) 5.6, 2.3 – 13.5 (0.0001)
Ascending & arch 5 (21.8) * 64 (6.6) 4.5, 1.5 – 13.7 (0.007)
Descending 3 (13.0) * 20 (2.1) 8.7, 2.2 – 34.1 (0.002)

Data are mean � SD. *P � 0.05 vs non-VCP. CI � confidence interval.

Conclusions: This study demonstrated that aortic procedures and prolonged
operation increase the risk of VCP, and most poor outcomes were found in
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aortic cases. Deep hypothermia and the use of DLT may be associated with
a relatively high risk of VCP in aortic surgery as well as surgical invasion to
recurrent laryngeal nerve.
References:
1 Dimarakis I et al. Eur J Cardiothorac Surg 2004; 26: 773–775.
2 Ishimoto S et al. Chest 2002; 121: 1911–1915.

A-978
Importance of anaesthesia management in carotid artery
stenting (CAS)
A. Molnar1, K. Koblos1, Zs. Agoston1, A. Hortobagyi1, E. Voros2, L. Vimlati1

1Department of Anaesthesiology and Intensive Care, University of Szeged;
2International Medical Center, Szeged, Hungary

Background and Goal of Study: Angioplasty and stenting in the treatment
of internal carotid artery stenosis is emerging as an alternative procedure to
carotid endarterectomy in selected high risk patients. CAS thought to be
less invasive than surgery, but it is often associated with complication such
as hypotension, bradycardia or asystole. Our aim was to evaluate the alter-
ations in heart rate (HR) and mean arterial blood pressure (MAP) during bal-
loon dilation and stent deployment after atropine pretreatment.
Materials and Methods: 56 patients (21 females, 35 males, mean age:
67.71/63.23 yr F/M) with significant stenosis underwent CAS in the radiology
suite from February 2005 to July 2005. The periprocedural check up, premed-
icaton (e.g. antihypertensive and b blocking agent reduction) and patient 
follow-up were based on local guidelines. All procedures were carried out
under local anaesthesia combined with conscious sedation. Oxygen saturation
(SO2), MAP and HR with ECG were continuously monitored and data were
recorded.
Results and Discussions:

Decrease in parameters Number of patients % of all patients

�MABP 
 30% 18 32.14
�HR 
 20% 23 41.07

Despite the preventive use of atropine (0.5 mg iv) we observed asystole 
in seven cases and one patient was admitted to ICU with unresponsive 
bradycardia-hypotension.
Conclusion(s): Our experience so far demonstrates that CAS can be per-
formed safely under close anaesthesiological observation, which ensures the
immediate control of MAP and HR in the critical period of the procedure.
Good cooperation between partners and the establishment of local guide-
lines are essential for proper safety of the patients.

A-979
Myocardial ischemia in hip surgery detected by serial
measurements of troponin Ic is frequent and associated 
with late adverse cardiac outcome
S. Ausset1, P. Vest2, G. De Saint Maurice1, P. Clapson1, C. Lepage3, 
Y. Auroy1, B. Lenoir1

1Department of Anesthesia and Intensive Care, 2Department of
Biochemistry, Percy Military Hospital, France; 3Military Transfusion Center

Background and Goal of Study: The aim of this study was to assess the
incidence of perioperative myocardial ischemia detected by serial measure-
ments of troponin Ic (TnIc) in hip surgery and its association with late car-
diovascular outcome.
Materials and Methods: During 13 months, TnIc was measured for the first
three postoperative days in patients undergoing hip surgery in a multidisci-
plinary hospital. Major cardiac events (cardiac death, myocardial infarction,
cardiac failure and new arrhythmias) were recorded during hospitalization
and one year after surgery. The incidence of major cardiac events at 1 year
was compared between the patients with elevated and normal TnIc levels by
Kaplan-Meier methods. To define the role of TnIc as determinant of outcome
and determine other independent predictors of death, univariate and multi-
variate cox regression analysis were used.
Results and Discussion: 88 patients were enrolled. TnIc concentrations
greater than the pathologic threshold were detected in 11 (12.5%) of the
patients. After adjusting for covariates, TnIc elevation was associated with
an 18.5-fold increase in one year cardiac events risk compared with the con-
trols (95% CI, 3.5–98.2). The only other independent predictor of one year

cardiac event was revised cardiac risk index class IV with a 44-fold increase
in cardiac risk (95% CI, 1.26–1537.6).

Conclusions: Myocardial ischemia is common in a non selected hip sur-
gery population and strongly associated with adverse cardiac outcome one
year after surgery.

A-980
Facial skin injuries during anesthesia
K.L. Wong1, R.S.C. Wu2

Department of Anesthesiology, Pain Management and Critical Care, China
Medical University Hospital, Taichung, Taiwan

Background and Goal of Study: Facial skin injury during general anesthe-
sia is a complication that seldom been investigated. Are they caused by inap-
propriate pressure (1) or other irritant materials that applied on the face? A
retrospective study was performed at our Hospital (Taiwan) in 2004 to investi-
gate this problem.
Materials and Methods: We studied 21,841 patients under regional and gen-
eral anesthesia. The facial skin injury locations under different surgical posi-
tions were plotted on different figures to compare their distribution patterns.
Other data of the patients with facial skin injury such as age, sex and anes-
thesia types were also compared.
Results and Discussions: Sixty-one patients who had facial skin injury
were all under general anesthesia and intubated. Their endotracheal tubes
were secured by adhesive tapes and the eyes protected by tegaderms. The
overall facial skin injury incidence rate was 0.28% (61/21,841). A higher inci-
dence rate was found in the prone position. Moreover, a strong location rela-
tionship between the facial skin injury and adhesive dressing was noticed. A
higher incidence rate was also found in women with a female:male ratio of
1.8:1. The average age of those patients with facial skin injury was 59 years
old and for those without it was 44.

Surgical positions in the facial Number of patients with
skin injury group facial skin injury Facial skin injury (%)

Supine 14 23.0
Lateral 3 4.9
Lithotomy 4 6.6
Prone 40 65.6

Conclusion(s): Facial skin injury during general tube anesthesia was a
result of pressure-intensified irritant dermatitis caused by adhesive dress-
ings securing the endotracheal tube and eyes.
Reference:
1 Benjamin IA, Eric W, Jonathan LB et al. J Clin Anesth 2004; 16: 111–6.

A-981
How do anaesthetic teams communicate in unique 
and dynamic circumstances?
J. Allard1, A. Bleakley1, A. Hobbs2, L. Walsh2

1Institute for Clinical Education, Peninsula Medical School; 2Department of
Anaesthesiology, Royal Cornwall Hospital Trust, Cornwall, UK

Background and Goal of Study: Non-technical skills such as commu-
nication and shared situational understanding are a prerequisite for safe
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anaesthetic performance1. How do the dynamics of anaesthetic teams com-
pare for a routine procedure for a stable team and a complex procedure for
an ad-hoc team? Communication within anaesthetic teams is dependent
on; staff experience, difficulty of procedure, time-pressure and team dynam-
ics. Can debriefing heighten team reflection and enhance team understand-
ing for dynamic and complex scenarios?
Materials and Methods: 30 hours of video taped orthopaedic procedures
(15 operations) have been analysed for specific team interactions. This
abstract isolates two anaesthetic teams for illustration.
Results and Discussions: Communication categories relating to situa-
tional awareness are mapped below Frequencies differ as illustrated:

Anesthetic Team 1: complex procedure, ad-hoc team generating increased
status and action reports, more verbalisation of intent and
sharing of expertise.

Anesthetic Team 2: routine procedure, regular team leading to increased
explicit teaching and task allocation.

Conclusion(s): Anesthetic teams alter communication strategies to adapt
to dynamic situations. An educational Intervention (debriefing) has elicited
implicit teaching in complex situations. Debriefing to heighten team reflec-
tion and develop understanding of shared situational awareness is ongoing.
Tacit process is being made explicit.
Reference:
1 Fletcher G et al. B J Anaes 2002: 88: 418–29.

A-982
Influence of a 30 minute break on cognitive function 
in resident anaesthetists on a daily routine
M. Coburn1, D. Henzler1, J.-H. Baumert1, B. Fimm2, B. Drüke3, 
K. Yücel1, R. Rossaint1

1Department of Anaesthesiology, 2Department of Neuropsychology,
3Department of Psychology, University Hospital Aachen,
Aachen, Germany

Background and Goal of Study: There is no doubt, that partial sleep dep-
rivation of residents on-call impairs clinical and cognitive function of an
anaesthetist (1). The aim of this study is, to test the hypothesis that a 30
minute standard break in a routine 7½ hour period of work makes a differ-
ence in cognitive function.
Materials and Methods: In a double-blinded, cross-over trial 30 residents in
anaesthesiology were randomized to receive a 30 minute break or not between
the assessment times of 7:30 and 14:00 hours of a normal working day. After at
least 30 days the test was repeated with each resident in the opposite group.
Primary outcome parameter is the Test for Attentional Performance with the
subtest of working memory and divided attention. Secondary outcome param-
eters are the Stanford Sleepiness Scale and the Staite Trait Anxiety Inventory.
Results and Discussions: The sleep, caffeine and nicotine habits in both
groups were comparable. There was no difference between the two groups
using the Stanford Sleepiness Scale and the Staite Trait Anxiety Inventory.
Although there was a trend towards a difference for the valid reactions in the
visual subtest of the divided attention (p � 0.09), in the acoustical subtest of
the mean reaction time (p � 0.07) and the mean reaction time of the work-
ing memory (p � 0.07), it did not reach significance or statistical analysis did
not show a significant difference.

Conclusion: A 30 minute break during a 7½ hour working day did not influ-
ence cognitive function tests, although we observed a trend towards a dif-
ference in working memory and divided attention. These results merit further
investigations in a larger population to define other potential factors influ-
encing cognitive function.
Reference:
1 Bartel P, Offermeier W, Smith F, et al. Occup Environ Med 2004; 61: 167–170.

A-983
Anesthesiologists’ reaction to arterial hypotension
C. Grumbers, C. De Deyne, C. Kalkman, L. Van Wolfswinkel1,
E. Mortier2, R. Heylen
1Department of Anesthesiology ZOL, Genk, Belgium; 2Department of
Anesthesiology, University Hospital UMC Utrecht, The Netherlands;
3Department of Anesthesiology, University Hospital

Introduction: Since 2005, we introduced an electronic anesthesia record
keeping system. In order to evaluate the benefits arising from regular record-
ing of all intraoperative events, we extracted from our database all episodes
of intraoperative hypotension and analysed how the anesthesiologist reacted
to this hypotensive incident. This issue may become the more important, as
recently, intra-operative hypotension was found to be an independent pre-
dictor of one-year mortality (1).
Patients and Methods: From January 2005 till November 2005, all anes-
thesia data collected in 2 neurosurgical OR suites from adult patients sched-
uled for elective surgery under general anesthesia were reviewed. These
data included as well all vital parameters registered during anesthesia, as
patient’s characteristics and anesthetic technique. Arterial hypotension was
defined as one measure of systolic blood pressure below 90 mm Hg. All data
underwent univariate and multivariate analysis.
Results: A total of 1865 pts were selected. The overall incidence of intra-
arterial hypotension was 15.3%. Most hypotensive incidents occurred within
the first 15 min after induction. In 87% of the incidents, the anesthesiologist did
not immediately react. Mean duration of hypotension was 9.7 min. Most fre-
quently observed reaction consisted in administration of vaso-active drugs,
with an almost immediate normalization of blood pressure. Surprisingly, we
found a significant difference in reaction to hypotension between pts with or
without invasive arterial pressure monitoring. In these cases, reaction to
hypotension was almost immediate, consisted in fluid loading, and hypoten-
sion was slowly countered, with significantly less risk of rebound hyperten-
sion. There were no differences in other patient characteristics (such as age
or ASA classification) between patients with or without invasive arterial pres-
sure monitoring. The main reason for invasive monitoring was related to the
type of surgery (f.i. intracranial surgery).
Conclusion: Overall, we found an acceptable timely, referring to the exist-
ing literature, reaction to arterial hypotension. Nevertheless, we were sur-
prised by the differences in reaction to hypotensive episodes between
patients with or without invasive blood pressure monitoring. 
Reference:
1 Monk et al., Anest Analg, 2005.

A-984
The impact of sleep deprivation on the staff anesthesiologists
during in-hospital 24 hour call
N. Karanovic1, M. Carev1, N. Berovic3, A. Ujevic1, G. Kardum2, J. Bagatin3,
S. Karanovic2, Z. Dogas2

1Department of Anesthesiology and Intensive Care, University Hospital of
Split; 2Department of Neuroscience, Split University School of Medicine,
Split, Croatia

Background and Goal of Study: Fatigue caused by sleep loss and circa-
dian rhythm disruption degrades performance and reduce many aspects of
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human capability. The aim of this study was to find out the possible influence
of sleep deprivation on anesthesiologists’ complex and simple reaction time,
blood pressure (BP) and heart rate (HR) in surgical emergency service during
the 24 hour in-hospital service (call).
Materials and Methods: Following the Medical Ethics Committee approval
and informed consent, 23 staff anesthesiologists (11 women), 35–55 years
of age, BMI of 26.9 � 2.9 (mean, SD), taking no medications, nonsmokers,
and with normal blood pressure were tested during the call. Psychological
testing was performed with the Complex Reactionmeter Drenovac (CRD), a
computer based system (1), in 8 h intervals during the 24 h. HR and BP were
continuously monitored. Participants were registering their total sleep time
during the call. Control values were obtained in a regular 8 hour day shift at
8 a.m. and 3 p.m., a few days before or after the 24 h shift. ANOVA, �2 and t
tests were used for statistical analysis; p � 0.05 was considered statistically
significant.
Results: During the call the total sleep time was 4.9 � 1.0 h (mean, SD; vs.
7.4 � 2.4 during the control), reaction time significantly increased (Fig. 1),
during the tested intervals. There were 4 anesthesiologists with systolic
blood pressure fall of 10% or more (‘dippers’) (2) vs. 12 ‘dippers’ in control
(p � 0.05).

Conclusions: Sleep deprivation during the call had impact on anesthesiol-
ogists’ reaction times that may have influence on patients’ safety. The
reduced number of dippers during sleep while on 24 hours shift suggests
increased stress for an on call anesthesiologist.
References:
1 Zivicnjak M et al. J Physiol Anthropol Appl Human Sci. 2001; 20: 111–18.
2 Kitamura et al. J Hum Hypertens 2002; 16: 193–7.
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A-985
Pharyngoesophageal perforation associated with difficult
endotracheal intubation
V. Bukumirovic, I. Palibrk, V. Bumbasirevic, V. Rankovic, B. damnjanovic, 
M. Milenovic

Institute of Ansthesiology, University Clinical Center of Serbia

Background and Goal of Study: Management of difficult airway is the never
ending interest of an anesthesiologist. Pharyngoesophageal lesion is a rare
but life threatening complication of difficult endotracheal intubation.
Materials and Methods: Between January 1995 to July 2005 there were 
5 patients presented with pharyngoesophageal lesion after attempted tra-
cheal intubations. There were tree women and two men. One patient was
pediatric, and 4 were adults. In all cases ASA status was I/II and all were
scheduled for minor surgery. In all patients endotracheal intubations was dif-
ficult with multiple attempts (5–10).
Results and Discussions: Intubation was performed endotrachealy in four
patients and in one case intubation was impossible. Most of the injuries (4)
occurred at the posterior wall of crycopharyngeal area. Presenting symp-
toms of perforation were acute with pneumothorax and subcutaneous
emphysema in 2 patients and delayed with presenting mediastinitis and
uncontrolled sepsis (after 4–6 days) in 3 patients. Treatment included limita-
tion of oral intake, tracheostomy, surgical closure and drainage and total par-
enteral nutrition. Overall mortality was 60%. Only one patient with delayed
diagnosis survived.
Conclusion(s): Our experience suggests that the hypopharinx is particu-
larly vulnerable to intubation trauma. Prompt diagnosis of pharyngeal perfo-
ration may be difficult, but delayed diagnosis and treatment lead to poor
outcome.

A-986
Haemmorhage following tracheobroncheal reconstruction: 
a novel strategy for the management of an airway crisis
N. Nikolov, M. Abrahams

Department of Anaesthesia and Intensive Care Medicine, St. Jamess
Hospital, Dublin, Ireland

Background and Goals: The laryngeal mask airway (LMA) permits rapid
fibrescopic access to the larynx [1] and has been used to as a conduit to
facilitate awake-fibreoptic intubation in the setting of life-threatening haem-
orrhage into the airway and thorax following tracheobronchial resection.
Material and Method: A case-report.
Results: A 62 years old female required an emergency thoracotomy for
bleeding following carinal resection. A complex anastomosis of the trachea
with the right and left main bronchi had been established during the primary
surgery. In addition, the chin of the patient had been sutured to the chest in
order to reduce anastomotic tension. Conscious sedation was induced with

midazolam alone. The oropharynx was anaesthetised with 10% lignocaine
spray (10 mg/spray) and the cuff of a conventional LMA was coated with 2%
lignocaine gel. The LMA was then positioned, connected to a breathing sys-
tem and 100% oxygen delivered. A 19.0 French AIC was mounted onto a
fibreoptic laryngoscope and both devices were advanced through the LMA.
Upon visualisation of the glottis, 1% lignocaine 5 ml was injected through the
fibrescope onto the vocal cords. The fibrescope and AIC were then advanced
into the trachea and the anastomoses visualised. At this point both the
fibrescope and LMA were removed. An endotracheal tube was then mounted
on the AIC. The fibrescope was re-introduced into the AIC and the endotra-
cheal tube was railroaded over the AIC under fibreoptic visualisation. General
anaesthesia was then induced.
Conclusion: This is the first case report to describe the use of the LMA in
combination with AIC to facilitate awake-fibreoptic intubation in thoracic
surgery. The technique is simple and easy to teach and master. Furthermore,
it has a number of advantages in the setting of cardiothoracic surgery. Firstly,
it permits administration of 100% oxygen during intubation. Secondly, res-
pirations may be monitored and thirdly, it allows a wide calibre endotracheal
tube to be railroaded over the catheter.
Reference:
Mcnamee CJ, Meyns B, Pagliero KM. Flexible bronchoscopy via the laryngeal mask: a
new technique. Thorax 1991; 46(2):141–2.

A-987
A modified knot technic for retrograde intubation
Ş. Atici, N. Doruk, D. Yapici, U. Oral

Department of Anaesthesiology and Reanimation, Mersin University 
Faculty of Medicine, Mersin, Turkey

Background and Goal of Study: Retrograde intubation has been used with
various modifications to secure difficult airways in both elective and emer-
gency cases. In this study we evaluated the efficacy of a modified knot tech-
nic for retrograde intubation using epidural catheter and a modified knot that
can be easily released.
Material and Methods: Modified knot technic was applied to 14 patients
who underwent retrograde intubation. The patients were sedated and, a 16 G
angiocath was advanced cephalad through cricotracheal membrane at a
45° angle under local anesthesia. After removing the guidewire of angiocath
an epidural catheter was inserted and pushed toward mouth. Catheter was
pulled out from the mouth by a magil forceps and introduced in to endotra-
cheal tube from the distal tip. Then the catheter was pulled out from the
Murphy’s eye and twisted behind the distal part of the catheter to create an
easy solved knot. Proximal and distal tips of catheter were held firmly and
endotracheal tube was pulled into the trachea. After intubation was con-
firmed by end tidal CO2 and oscultation of chest bilaterally, the proximal tip
of the catheter was released and it was pulled out from the distal end. The
knot was being solved spontaneously during pulling process.
Results and Discussions: Retrograde tracheal intubation was successful in
all 14 patients. In 13 patients it succeeded on the first attempt, only one patient
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needed to a second attempt. All the patients were successfully intubated
without any respiratory or haemodynamic complication.

Male/Female Age (min–max,) Emergency/Elective Mallampati IV/Others

11/3 26–75 4/10 9/4

Conclusion: We believe even small modifications in technics used in diffi-
cult intubation may increase the rate of success and safety of procedure. It
is a reliable alternative when fibreoptic intubation is precluded, fails or is
unavailable.

A-988
Negative pressure pulmonary oedema after acute airway
obstruction
U. Spreng

Department of Anaesthesiology and Intensive Care, Asker and Baerum
Hospital HA, Norway

Introduction: Negative pressure pulmonary oedema (NPPE) can occur after
extubation. Most frequently it is induced by laryngospasm. This case report
is intended to focus on this rare but serious anaesthetic complication.
Case Report: A 31-year-old female with no previous medical history under-
went reoperation due to postoperative bleeding after laparoscopic gynecol-
ogical procedure. Laryngospasm occurred immediately after extubation, and
it resolved after a few minutes with continuous positive airway pressure ven-
tilation. The patient remained with dyspnoea and she was noted to be hypox-
aemic (SpO2 80–94%). Bloody fluid from the airways was observed and
bilateral rhonchi were audible by auscultation. The patient was treated with
100% oxygen, furosemide and hydrocortsione. Nevertheless, the patient
remained hypoxemic and she was re-intubated in the ICU about one hour
later. Mechanical ventilation with high PEEP level (15 cmH2O) was initiated.
Chest X-ray showed marked interstitial infiltrates bilaterally, compatible with
pulmonary oedema. Four hours later arterial blood gas measurement showed
normal values, and she was extubated the following day. Radiographic
changes diminished gradually and the patient was discharged from the hos-
pital after one week.
Discussion: In acute hypoxemia after anaesthesia one should first consider
aspiration, anaphylaxis and cardiogenic pulmonary oedema. Simultaneously
one should consider pulmonary oedema due to airway obstruction. This
condition was first described in 1977 and the incidence is estimated to be 1
in 1000 anaesthetic cases. Probably NPPE is underreported and in some
cases misinterpreted as cardiac failure or overhydration. NPPE is the result
of acute increased transudation due to high negative airway pressure caused
by forced inspiration efforts against the closed glottis. This is reinforced by a
alpha adrenergic mediated peripheral vasoconstriction due to hypoxia and
increased exudation caused by mechanical damage of lung capillaries. In
serious cases re-intubation and mechanical ventilation may be necessary.
Prophylactically, airways must be secured immediately if laryngospasm
develops. One should be liberal with administration of muscle relaxants and
re-intubation.
Conclusion: Anaesthetic personnel must remember NPPE, so that they
can react fast and correctly in the case of emergency.

A-990
Use of helium for tracheostomy under sedation
J. Cortinas, A. Gonzalez, E. Dominguez, B. Hernandez, A. Rodriguez

Department of Anesthesiology, University Hospital of Santiago, Spain

Background: If the airway is significantly compromised and the potential
for complete obstruction exists, an awake tracheostomy with local anesthesia
is usually performed. General anaesthesia may be required with the poten-
tial risk of airway closure.
Case Presentation: A 76-year-old patient with laryngeal cancer which was
going to be treated with radiation and was scheduled for an urgent tra-
cheostomy. We administered helium in oxygen (70%–30%: Heliox®) via a
nonrebreathing mask at 15 liters per minute and soon noticed that his stridor
and oxygenation significantly improved. This facilitated the administration of
local anaesthesia and surgical exposure. The patient remained comfortable
with the use of incremental boluses of ketamine intravenously (total dose,
100 mg). He had a good respiratory effort and did not desaturate. Once the
trachea was secured with the tube, midazolam 5 mg was administered i.v.
and the patient was transferred to the postanesthesia care unit breathing
spontaneously where he recovered uneventfully.

Conclusion(s): It is generally recommended to administer only general anaes-
thesia with inhalation agents to these patients. Our case demonstrates a safe
alternative technique that improves gas flow through the stenotic orifice.
References:
1 Popat M, Dudnikov S. Current Anesthesia and Critical Care 2001; 12: 225–230.
2 Rees L, Mason RA. British Journal of Anaesthesia. CEPD Reviews 2002; 2: 134–138.

A-991
Emergency transtracheal jet ventilation with a self-made device
compared with a hand-triggered jet injector in a pig model
K. Schwarzkopf, L. Hueter, N. Preussler, T. Schreiber

Department of Anesthesiology and Intensive Care Medicine, 
Friedrich-Schiller-University, Jena, Germany

Background and Goal of Study: Percutaneous transtracheal emergency
ventilation is an effective way for oxygenation in the “cannot intubate cannot
ventilate situation”, if supraglottic devices do not produce adequate gas
exchange. We build a self-made device consisting of a three-way stopcock
connected to a transtracheal airway catheter and to an oxygen supply tubing
attached to the sideport of a transportable emergency respirator or a wall
outlet in the operation theatre. Inspiration and expiration can be adjusted by
opening or closing the non-connected hole of the stopcock at will by a fin-
ger placed over the hole. To test the efficacy of this simple device we com-
pared it in an animal model with a hand triggered emergency jet injector.
Materials and Methods: With approval of the animal protection committee
six pigs (20 � 1 kg) were anesthetized, intubated and mechanically venti-
lated. After instrumentation an emergency transtracheal airway catheter was
inserted into the trachea and a situation of partial expiratory airway obstruc-
tion was created. In randomized order each animal was ventilated for 15
minutes with the self-made device and the hand triggered emergency jet
injector. At the end of each phase hemodynamic and respiratory parameters
were determined. Wilcoxon test was used for statistical analysis and P � 0.05
was considered significant.
Results and Discussions: There was no significant difference with regard
to oxygenation, ventilation and hemodynamics between the two devices.

PaO2 PaCO2 CO MAP
mmHg mmHg l/min mmHg

Jet Injector 575 � 103 51 � 10 2.9 � 1.3 59 � 10
Self-made Device 555 � 108 52 � 10 2.8 � 1.1 64 � 15

CO: Cardiac Output; MAP: Mean Arterial Pressure.

Conclusion: In this animal experiment the efficacy of the cheap self-made
device was comparable with the efficacy of the hand triggered emergency
jet injector.

A-992
Tracheal stenosis: myths and realities
R. Aguirre1, R. de la Varga1, M. da Silva1

1Department of Anesthesiology, University Hospital Santa Maria, Portugal

Background: The tracheal stenosis is one of the most feared complications
of prolonged tracheal intubation (TI) but: Is there a really direct relationship
between them? The aim of this study is to determinate whether the most
common risk factors, time course and ultimate outcome of the (TI).
Methods: This is a controlled not blinded retrospective study design. We
collected data for five years on the clinical characteristics of the patients
with tracheal proteses by bronchoscope. A 135 patients (M: 58%, F: 42%)
were found. We retrospectively observed them and recorded the clinical eti-
ology for each patient. They were divided in 2 groups. A (n � 87, not previous
EIT); B (n � 48 previous TI). The endpoint of the study was the TI diagnostic
motives, and the periods of time in the B group. We discarded the cases with
any added risk factor for tracheal stenosis and then analysed every case.
Results: In our study group of 48 patients with tracheal stenosis diagnos-
tic, we discarded 3 cases because confounded risk factors (papilomatoses).
A total of 45 group was studied. They were divided in three subgroups depend-
ing the TI. motive: trauma (n � 16); medical (n � 23); post-surgery (n � 9). The
media of the period time of TI was 16 � 2d in a interval [2d–31d]. The media
age 61 � 3 years. ASA 1 to 4. Standard deviation, 95% confidence intervals
We did not find statistical difference between the three subgroups.
Conclusion: Our start hypothesis was the existents of relationship between
prolonged TI with tracheal stenosis. We studied a homogeneous group of
patients just with common risk factor: previous endotracheal intubation. We did
not find statistical difference between them to demonstrate our start hypothesis.
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We conclude may be there is something more important and relevant in all
the process. The pressure cuff? The rutin nurse care of the ventilated patients?
Thinking About That: Can we decrease the incidence of the tracheal 
stenosis?

A-994
Effect of tracheostomy tube size, geometry, and rigidity on
tracheal anatomy: A cadaver study
N.G. Smart1, D.A.W. Reid2

1Department of Anaesthesia, Victoria Infirmary, 2Department of
Anaesthesia, Western Infirmary, Glasgow, UK

Background and Goal of Study: Disposable PVC tracheostomy tubes are
available in a variety of sizes and designs, yet no published studies address
the impact of design on tracheal anatomy. The aim of this observational study
was to examine the effects of tube size, geometry and rigidity on tracheal
anatomy in the cadaver.
Materials and Method: With consent, a Bjork flap tracheostome was sited
between tracheal rings 2 to 4 in five formalin fixed cadavers. Trachea expo-
sure was by left neck dissection. Four tubes – Shiley Fen, Portex Blueline,
Portex Adjustable flange and Tracoe Twist – were compared. The antero-
posterior distance from flange to posterior rim of the distal lumen was meas-
ured and the geometry, rigidity and outer diameter recorded. In each cadaver,
stomal length was measured and then tracheal displacement, ease of inser-
tion and removal was observed.
Results and Discussions: Measurements were completed in 3 male and 2
female cadavers, age 73–86, weight 63–98 kg. There was a clear relationship
between tracheal displacement and both large outer tube diameter and long
AP distance relative to stomal length (p � 0.05). No tracheal displacement
occurred with the smaller tubes (6,8) but in 17 out of 20 size 10 tubes (see Table
1), posterior displacement was identified. In 8 of these, marked distortion of the
trachea occurred and this was associated with tracheal tenting on removal. No
relationship was found between geometry or rigidity and displacement.

Table 1. Specifications of the size 10 tubes tested. U � Uniform curve; SCS � straight
portion, curve, straight; OD � outside diameter; AP � anteroposterior length (mm).

Geometry OD (mm) AP Rigidity(20°)

Shiley Fen U 13.8 54 Hard
Portex Blu SCS 13.8 50.5 Soft
Portex AF SCS 13.7 N/a Soft
Tracoe Tw U 13.8 56.5 Hard

Conclusion(s): Data generated from this observational study provide the clini-
cian with an improved understanding of the importance of selecting an appro-
priately sized tube for each patient if the potential for tracheal damage is to be
avoided. Geometry, rigidity and design had no effect on tracheal anatomy.

A-995
Direct measurement of forces applied by the laryngoscope
blade on the base of the tongue and the relation with
postoperative sore throat
H. Soltani, J. Hashemi, S. Rafiei

Department of Anesthesiology and Critical Care, Isfahan University of
Medical Sciences, Iran

Background and Goals: The forces applied by the laryngoscope blade
onto the base of the tongue have been measured indirectly by some inves-
tigators (1,2). The relationship between these forces and postoperative sore
throat has not been studied previously. The aim of this study was to directly
measure above mentioned forces and their relation with incidence and severity
of sore throat.
Materials and Methods: following institute ethics committee approval and
informed consent 100 patients candidate for abdominal or lower limb surgery
under general anesthesia were enrolled in this cross sectional descriptive
study. To measure pressure applied by the tip of the laryngoscope blade a
small non-compliant balloon was attached on the distal end of lingual surface
of Macintosh laryngoscope blade and connected it to transducer using a
short non-compliant tube. Calibration was performed before laryngoscopy
in each case.
Results: Forces applied by the laryngoscope blade on to the base of the
tongue and surface area under the force-time curve are shown in the table.

Parameters Maximum Minimum Mean

Maximum Force (Newton) 69 57 61.56 � 8.07
Mean force (Newton) 53.90 32.66 38.29 � 6.74
Mean Surface Area (Newton Sec) 570 345 404.72 � 71.24

There was a positive relation between sore throat intensity and maximum
and also mean forces (p � 0.001 and p � 0.004 respectively).
Conclusion: this study showed that these forces where higher than previ-
ous reports. Instant forces applied by the laryngoscope blade onto the base
of the tongue may be a more important factor than duration of applied forces
regarding the severity of postoperative sore throat.
References:
1 Bucx MJL, Scheck PAE, Vangeel RTM, et al. Anaestesia, 1992;348–351.
2 Bucx MJL, Vangeel RTM, Scheck PAE, et al. Anaestesia, 1992;47:601–603.

A-997
Hemodynamic responses to tracheal intubation with
laryngoscope versus lightwand intubating device 
in adults with difficult airway
J. Lee1, S. Han1, J. Kim1, Y. Kim1, K. Rhee2, Y. Lee3

1Department of Anesthesiology, College of Medicine, Seoul National
University; 2Department of Anesthesiology, Dankook University Hospital,
ROK; 3Department of Anesthesiology

Background and Goal of Study: Laryngoscopic tracheal intubation causes
acute hemodynamic changes, and when intubation is difficult, much hemo-
dynamic change occurs. Lightwand device is effective and safe alternative
to tracheal intubation. We compared hemodynamic responses in anes-
thetized paralyzed patients with difficult airway between the Macintosh laryn-
goscope and the lightwand intubating device.
Materials and Methods: Following institutional approval and informed
consent, 40 patients with Mallampati grade 2 or 3 were randomly assigned
to each intubation devices. General anesthesia was induced with propofol
1–2 mg/kg, fentanyl 1 mcg/kg, followed by rocuronium 0.8–1.0 mg/kg. After
loss of eyelash reflex the lungs were manually ventilated with 3–4% sevoflurane
in oxygen. After bispectral index fell below 40 and paralysis was confirmed
with nerve stimulator, tracheal intubation was done with each devices.
Invasive mean arterial pressure and heart rate were recorded immediately
preinduction, immediately preintubation, and every 30 seconds for the first
5 min after the successful intubation. The number of intubation attempts and
the time to successful intubation were recorded. Pharyngolaryngeal morbid-
ity such as hoarseness or sore throat was assessed 24 h after surgery by a
blinded investigator.
Results and Discussions: Mean arterial pressure increased significantly 90
seconds after intubation in laryngoscope group compared to in lightwand
group (p � 0.05), and in laryngoscope group, MBP remained higher than prein-
tubation value for longer time compared to in lightwand group (p � 0.05).
Conclusion: In patients with difficult airway, using a lightwand intubation
technique can modify the hemodynamic response associated with endotra-
cheal intubation as compared with standard laryngoscopy.

A-998
Flexible fibreoptic scope as Malleable lightwand
H. Mashio, M. Takase, Yu Fang Chin, Y. Echigoya, Y. Ito, H. Kawahigashi

Department of Anaesthesiology, Sapporo City Genaral Hospital, 
Sapporo, Japan

Background and Goal of Study: Lightwand (Trachlight, Laerdal) is useful
for the cases of difficult intubation. But the use is limited because it cannot
mold easily to every patient’s anatomy. In contrast, flexible fibreoptic broncho/
laryngoscope can mold easily to any patient’s anatomy. So we devised a
new intubating method using fibrescope as flexible lightwand named “Firefly
Intubation”. The aim of our study is to evaluate the efficacy of this method
comparing with Trachlight™.
Materials and Methods: 78 adult patients undergoing elective surgery
were investigated. The technique of “Firefly Intubation”: Attach endotracheal
tube to proximal site of fibrescope (LF-2, LF-GP, Olympus). Introduce
fibrescope to patient orally through Ovassapian airway or mouthpiece with
jaw lift. Dim room light. Operate fibrescope until distal tip shows well-defined
glow transilluminated through anterior neck of patient just below thyroid
prominence. Advance fibrescope with flexing distal tip slightly posterior until
glow begins to disappear at sternal notch. Pass endotracheal tube over
fibrescope into trachea. After induction of general anaesthesia with propo-
fol, fentanyl and vecuronium, 34 patients (Group A) were intubated with
“Firefly Intubation”. 44 patients (Group B) were intubated with Trachlight™.
The success or failure and the time for intubation were recorded in each
patient. Success rate and time for intubation were compared in the groups.
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Data were analysed using unpaired t-test and x-square test. P � 0.05 was
considered significant.
Results and Discussions: Height, age, M/F ratio showed no differences in
the two groups. Body weight is heavier in group B (P � 0.05). Success rate
and time for intubation showed no differences in the two groups (P � 0.26
and P � 0.57).

Group Success Failure Succ. (%) Time (sec)

Group A 30 4 88.2 18.9 � 7.9
Group B 39 5 88.6 17.8 � 7.7

Time was shown in mean � SD.

Conclusions: This method can be applied for the case of difficult intuba-
tion, as same as Trachlight™. It may be more widely applicable. And it could be
an alternative method to fibreoptic intubation in the case of copious oral secre-
tions or bleeding.

A-999
Minimal and optimal light output of Macintosh 
3 laryngoscope blades
A. Scholz1, N. Farnum2, A.R. Wilkes1, M. Hampson1, J.E. Hall1

1Department of Anaesthetics Cardiff Univeristy; 2Department of
Anaesthetics, University Hospital of Wales, Cardiff UK

Background and Goal of Study: The minimal light required for laryn-
goscopy has been suggested to be 100 cd.m2 (1), however this standard has
not been formally adopted. Both the minimal and the optimal light output
desired by anaesthetists is under-investigated in clinical conditions and with
different light sources. This study investigated the minimum and optimal
level of illumination required with different light sources.
Materials and Method: Three Macintosh 3 metal non-disposable laryngo-
scopes containing a xenon, halogen or vacuum bulb were wired directly to a
variable voltage power supply, allowing the light output to be varied. 50
anaesthetists performed laryngoscopy on a manikin with these instruments
under standard anaesthetic room lighting conditions. Light output of the
blade was increased in 0.1 V steps to the minimum (min) level which they felt
to be acceptable for intubation. The optimal light level (opt) for intubation
was determined by further increasing the illumination. The voltage setting
selected was calibrated against light intensity measured with a lightmeter in lux.
Results: Light output in lux.

Xenon Vacuum Halogen

min opt min Opt min opt

Median 21* 200 9* 36 34*† 165†

Range 2–143 37–843 5–46 10–236 1–137 34–830
IQR 14–37 97–334 6–15 21–78 19–59 92–263

*p � 0.0001 for within group comparisons.
†p � 0.0001 for between group comparisons.

Conclusion: This study demonstrated that anaesthetists can intubate at
very low light levels. The optimal level of illumination was significantly greater
than the minimal level. This has implications for illumination requirements in
difficult intubation scenarios. In this latter situation, it would seem necessary
for illumination standards to be set. Differing light sources produced minimal
and optimal illumination at significantly different lux levels.
Reference:
1 Skilton RW, Parry D, Arthurs GJ, et al. Anaesthesia; 51: 667–72.

A-1000
A clinical comparison of two disposble and a reusable
Macintosh laryngoscope blades
J.A. Petterson1, G. Sudhir1, S.S. Rassam1, A.R. Wilkes1, J.E. Hall1

1Department of Anaesthetics, Cardiff University, Univeristy Hospital of
Wales, Cardiff UK

Background and Goal of Study: In recent years, many laryngoscope blades
have been evaluated in manikins (1–3). We evaluated three different types of
Macintosh 3 blades in a patient study: Penlon Crystal (C) (disposable plas-
tic), Timesco Callisto (T) (disposable metal) and Penlon (P) (metal reusable).
This study compared best laryngoscopic view, time taken to achieve it and
user satisfaction.

Materials and Methods: 32 patients requiring general anaesthesia and tra-
cheal intubation were recruited to a randomised crossover study. For each
patient a different anaesthetist carried out laryngscopy with each of the three
blades, after which they graded view and scored satisfaction with field of
view, build quality and clinical use using Visual Analogue Scores (VAS) where
0 � unacceptable and 100 � completely acceptable.
Results: Data are median [IQR], number and VAS.

C T P p-value

Time (s) 7 [6–11] 7 [6–10] 6 [4–9] 0.058
View: 0.013
Grade 1 18 21 22
Grade 2a 9 9 9
Grade 2b 3 1 1
Grade 3 2 0 0
Field of view: VAS [range] 90 [70–95] 90 [80–100] 90 [80–100] 0.029
Build quality: VAS [range] 80 [51–85]* 90 [80–100] 95 [80–100] �0.0001
Clinical use: VAS [range] 80 [53–89]* 90 [80–100] 93 [81–100] �0.0001

*Crystal significantly different to other two blades.

Conclusions: This clinical study demonstrates that plastic blades cannot
always be regarded as equal to metal blades. Anaesthetists are more satis-
fied with metal blades.
References:
1 Evans A, et al. Anaesthesia 2003; 58: 869–873.
2 Twigg SJ, et al. BJA 2003; 90: 8–13.
3 Rassam S, et al. Anaesthesia 2005; 60: 384–394.

A-1001
Disposable laryngoscope plastic blades could interfere with
ease of intubation in scheduled general anesthesia patients
M. Galinski1, J. Catineau1, J. Muret2, F. Rayeh3, F. Plantevin2, J. Ciebiera1,
A. Foucrier1, X. Combes4

1Department of Anaesthesiology Avicenne Hospital, Bobigny; 2Department
of Anaesthesiology, G. Roussy Institut, Villejuif, France; 3Department of
Anaesthesiology, Mileterie Hospital, Poitiers, France; 4Ana

Background and Goal of Study: Intubation procedure is a risky cross-
contamination technique because of infectious agents found on laryngoscopic
devices and the lack of adequate decontamination procedures. For these
reasons, disposable devices are widely used on a routine basis in anesthe-
sia. The aim of this study was to compare the incidence of difficult intubation
between plastic disposable blades and metal blades.
Materials and Methods: We performed a multicenter, prospective, ran-
domized and single-blinded study which was approved by our human stud-
ies committee. Patients undergoing general anesthesia for surgery were
randomized to three groups depending on the blade used: metal blades (ref-
erence) group (M) and 2 plastic blades group (V (Vital View®) and H (Heine
XP®)). Difficult tracheal intubation was evaluated by the quantitative Intubation
Difficulty Scale (IDS) on the basis of seven criteria associated with difficult
intubation (IDS � 0: intubation without difficulty and IDS � 5: procedure
involving moderate to major difficulty).
Results: 684 patients were studied, 228 in group M, 231 in group V and 225
in group H. Demographic data were comparable in the 3 groups. All groups
are comparable regarding predictive factors of intubation difficulty. The inci-
dence of difficult laryngoscopy (Cormack grade 3 and 4) did not differ sig-
nificantly between the 3 groups. The percentage of intubation difficulty was
3.9% in group M, 4.4% in group V and 10.4% in group H, with a significant
difference between M and H (p � 0.01) but not between groups M and V.
The percentage of intubation without difficulty (IDS � 0) represented 63.2%
in group M, 52.3% in group V and 51.1% in group H with a significant differ-
ence between groups M and H (p � 0.01) and a trend toward a difference
between groups M and V (p � 0.05) without reach significance.
Conclusion: This study showed that intubation could be more difficult
when plastic blades were used.

A-1002
Cuff pressure estimation study
S.A. Townley, P.M. Herbert

Department of Anaesthetics, Royal Hampshire County Hospital,
Winchester, UK

Background and Goals: The cuff pressure of both endotracheal tubes (ETT)
and the laryngeal mask airway (LMA) during anaesthesia is conventionally
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estimated by finger palpation of the valve pilot balloon. Failure to maintain
cuff pressure below 35 or 60 cmH2O for ETT and LMA use respectively is
associated with pharyngeal (1), laryngeal (2) and tracheal (3) morbidity. We
tested the hypothesis that the conventional clinical practice of manual esti-
mation of cuff pressure is inaccurate.
Material and Methods: 22 anaesthetists (all grades) and 12 Operating
department practitioners were asked to estimate, by pilot balloon palpation,
the cuff pressure of 5 Marshall® disposable LMAs and 5 Mallinckrodt® ETTs
concealed from view. The cuffs were inflated and pressure measured using
a Mallinckrodt® handheld manometer.
Results: For the ETT, out of 128 cuff estimations that were observed to be
acceptably low, 68(53%) were unacceptably high. Furthermore, for the LMA
out of 114 cuff estimations that were observed to be low 49(43%) were
unacceptably high. The sensitivity of manual palpation of the pilot balloon to
estimate cuff pressure was 34% and 52% for the ETT and LMA respectively.
Conclusions: This study has demonstrated the use of finger palpation of the
valve pilot balloon to estimate cuff pressure to be inaccurate, even in expe-
rienced hands. Prediction of a low acceptable pressure when the cuff pres-
sures were excessively high was commonly found in both ETT and LMA
devices. Reproduced in clinical practice, unrecognised high cuff pressure is
associated with pharyngeal and laryngo-tracheal morbidity. Based on the find-
ings of this study, we recommend cuff pressure be assessed more formally
using a handheld manometer device where both ETTs and LMA devices are
in use.
References:
1 Brimacombe J, Holyoake L, Keller C, et al. Anaesthesia 2000; 55: 338–343.
2 Biro P, Seifert B, Pasch T. EJA 2005; 22: 307–311.
3 Seegobin R, Van Hasselt GL. BMJ 1984; 288: 965–968.

A-1003
Comparison between manoeuvres facilitating 
endotracheal tube advancement during orotracheal 
fiberoptic intubation
N. Gorgias, P. Maidatsi, A. Zaralidou, N. Kteniadakis, G. Tsaousi, 
S. Karagianni, D. Vasilakos

Departement of Anesthesiology, AHEPA University Hospital and
Departement of Anesthesiology Saint Demetrios General Hospital,
Thessaloniki, Greece

Background and Goal of Study: Endotracheal tube (ETT) advancement
over a fibrescope already inserted in the trachea may be hampered by sev-
eral anatomical hang-ups [1]. Our study compares the efficacy between two
of the most frequently recommended manoeuvres, namely the ETT 90° anti-
clockwise rotation (ACR) [2] or the application of cricoid pressure (CP) [3], for
reducing difficulty in advancing an ETT during fibreoptic orotracheal intubation
(FOI).
Materials and Methods: After institutional approval and informed consent
we studied 40 ASA I–II adult patients, without anticipated difficult airway,
requiring tracheal intubation for elective surgery. Moreover in them first
attempt to railroad an ETT (reinforced, beveled, 6.5/7.0 mm in women/men
respectively) over an orally inserted fibreoptic unit (4.1 mm distal end outer
diameter), under general anesthesia and muscle paralysis, was failed. These
patients were randomized to undergo a second attempt using the ACR (ACR
group, n � 20) or the CP (CP group, n � 20) manoeuvre. In case of persist-
ing difficulty FOI was performed through the intubating laryngeal mask air-
way (ILMA). Patient’s demographics, airway characteristics and success
rates of tracheal intubation between groups were analyzed by student’s 
t-test and chi-squared test as appropriate. Statistical significance was
accepted for p � 0.05.
Results and Discussions: Intergroup demographics and airway character-
istics were comparable. ETT insertion was facilitated in 14 of 20 patients
(70%) using the ACR manoeuvre compared to 12 of 20 patients (60%) when
the CP manoeuvre was applied (OR � 1.55, 95% CI from 0.42 to 5.76,
p � 0.07). Overall success rate for both manoeuvres was 65% (26 of 40
patients). ILMA aided FOI was always accomplished in the cases of manoeu-
vre failure in both groups.
Conclusion(s): Either ACR or CP is equally effective to overcome resist-
ance in advancing an ETT during FOI. These manoeuvres appear to be use-
ful alternatives in resolving the problem of tube hanging-up in almost two
thirds of cases.
References:
1 Asai T, Shingu K. Br J Anaesth 2004; 92: 870–81.
2 Johnson D, et al. Anesthesiology 2005; 102: 910–4.
3 Asai T, et al. Anaesthesia 2002; 57: 909–13.

A-1004
The effect of laryngotracheal lidocaine on coughing after
general anesthesia for carotid endarterectomy
S. Gupta, R. Heames, B. Decker, M. Lampa

Department of Anesthesia, Vancouver General Hospital, Vancouver, BC,
Canada

Background and Goal of Study: Hematoma formation following carotid
endarterectomy is a serious complication requiring evacuation under general
anaesthesia. It may be caused by coughing which causes hypertension and
tachycardia. This is reduced if endotracheal lidocaine is used at intubation.
Procedures performed under local anesthesia obviate the need for a endo-
tracheal tube though not all patients are suitable. In a randomized controlled
double-blinded study we investigated the efficacy of endotracheal lidocaine
administered at induction in reducing the incidence of post–operative cough-
ing and haematoma formation.
Materials and Methods: 50 patients presenting for elective carotid
endarterectomy under general anaesthesia were randomized to receive either
endotracheal lidocaine 4% (4 ml) or normal saline (4 ml) just prior to intubation.
Results and Discussions: 50 patients were enrolled into the study. None
were excluded. There were no significant differences between the two groups
in terms of age, gender, ASA and case duration. Fewer patients coughed on
emergence in the lidocaine group (13 out of 25, 52%) compared to the placebo
group (21 out of 25, 84%; p � 0.002). There was no significant difference
between the groups in recovery (lidocaine 9 out of 25, 36% and placebo 15
out of 25, 60%; p � 0.230). Though only 11 patients were judged to have a
slight hematoma (all � 4 cm), none required re-exploration. There was no
significant difference between the lidocaine group (7 out of 25, 28%) and
placebo group (4 out of 25, 16%; p � 0.306). Subgroup analysis of all the
patients who coughed, irrespective of which group, showed no difference in
hematoma formation (cough group 4 out of 29, 14%; did not cough group 7
out of 21, 33%; p � 0.1).
Conclusion(s): This study supports the use of endotracheal lidocaine to
reduce the incidence of coughing on emergence from general anesthesia
but use of lidocaine or coughing itself may not affect post-op hematoma for-
mation in patients undergoing carotid endarterectomy.

A-1005
Method of proper position of endotracheal tubes in patients
receiving laparoscopic gynecologic surgery
S.H. Han, J.H. Bahk1, J.H. Kim2, K.Y. Rhee3, Y.R. Kim4, J.Y. Whang5

1Department of Anesthesiology, Seoul National University Hospital;
2Department of Anesthesiology, KunKook University Hospital

Background and Goal of Study: Endobronchial intubations have been fre-
quently reported during pelviscopic surgery. This study was performed to
suggest a guideline for proper placement of endotracheal tube (ETT) during
pelviscopic surgery.
Materials and Methods: A prospective, randomized study. Female patients
scheduled for elective pelviscopic surgery were enrolled. (Exclusion: malfor-
mation in chest radiography, height � 158 cm, or BMI � 30 kg/m2). Patients
were randomly allocated into one of the three groups. ETT was secured: by
palpating the cuff at suprasternal notch (Cuff palpation group: G-cuff) or by
placing 21 cm – mark on upper incisors (21 cm – Fix group: G-21FIX). In
marking group (G-mark), an indicating-mark was made on the surface of
ETT at a point 1 cm above the proximal end of cuff. The ETT was secured
when the mark was placed at the level of vocal cord. Using fiberoptic bron-
choscope, the distance between the tip of ETT and carina (D) was measured
at following times; when the patients were 1) in supine position (D1), 2) in
Trendelenberg position (D2), and 3) after creation of pneumoperitoenum
(D3). The incidence of endobronchial intubation was also compared.
Results and Discussions: Sixty patients were enrolled (age: 45 � 11 yr,
height: 160 � 4 cm, weight 60 � 6 kg). Table 1 shows the change in D in
each period. One-way ANOVA or Fisher-Irwin test.

G-cuff G-21FIX G-mark

D1 (mm)† 31 � 13 25 � 8 36 � 9
D2 (mm)† 27 � 13 22 � 9 33 � 8
D3 (mm)† 16 � 11* 11 � 8* 23 � 8*
EndoB (%)† 10 (0–21) 26 (11–31) 4 (0–11)

EndoB � endobrocnchial intubation rate. Mean (95% CI)
*P � 0.05 vs. D1, in each group; †P � 0.05 between groups.

Conclusion: An indicating mark made at 1 cm above the proximal end of
cuff provided higher incidence of proper placement of ETT. However, this
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method was not able to eliminate the possibility of endobronchial intubation
during pelviscopic surgery.
References:
1 Lancet 1969;1:850.
2 Anaesthesia 1996;51:823.
3 Anesth Analg 1998;86:301.

A-1006
Tracheal cuff pressure in relation to anaesthesiologists
experience – is there any improvement 3 years after similar
study?
M.A. Wujtewicz, W. Sawicka, R. Owczuk, A. Dylczyk-Sommer, 
M. Wujtewicz

Department of Anaesthesiology and Intensive Therapy, Medical University
of Gdañsk, Poland

Background and Goal of Study: Excessive tracheal tube cuff pressure
(CP) may cause ischaemic changes in the tracheal mucosa and the most
dramatic complication – rupture of a trachea. Too low cuff pressure increases
the risk of aspiration of the gastric contents to the respiratory tract and acci-
dental extubation. The aim of the study was to assess if the obtaining of the
proper CP differs in three groups of anaesthesiologists with different experi-
ence and whether it have been changed in 3 years time span.
Materials and Methods: In year 2005, like in 2002, we measured the CP of
the low-pressure high-volume Kendall tracheal tubes in 160 patients under-
going elective general anaesthesia. The CP was measured during first 30
minutes of the anaesthesia. Cuffs were filled with air by a nurse under sur-
veillance of an anaesthesiologist. We used the PORTEX manometer designed
for low-pressure high-volume tracheal tubes. The recommended range of
CP was 1,56–2,54 kPa. Measurements were performed several times and
the teams were unaware that the audit would be taking place. If the CP was
out of range, it was corrected to proper values. The results were analyzed
with reference to the seniority of anaesthesiologists, divided into 3 groups
I:doctors with �2 years of practice (YOP); II:doctors with 2–10 YOP; III:doctors
with �10 YOP and were compared with results obtained 3 years ago.
Results and Discussions:

mean CP/kPa/ mean CP/kPa/
Group: (STD) in 2002 (STD) in 2005

I 3.07 (2.23) 4.04 (3.49)
II 3.95 (2.94) 5.04 (3.35)*/#
III 2.97 (2.31) 5.48 (2.57)**/##

*p � 0.0016 compared with I/2005; **p � 0.002 compared with I/2005; #p � 0.01 compared
with II/2002, ##p � 0.0006 compared with III/2002. Analysis with ANOVA test with post-hoc
HSD Tukey’s test revealed differences among average CP values among groups in year
2005 and difference in CP obtained in group II and III between analyzed years.

Conclusion(s): 1) The professional experience does not influence on obtain-
ing of proper CP. 2) Over-inflation is still observed in all groups and this phe-
nomenon is more expressed despite presentation of the previous study
results.

A-1007
Right supine rotation of the head for intubation
J.Y. Le Bervet1, J.M. Vo Van1, M. Le Roy1, G. Eid2, Q. Nguyen1

1Department of Anesthesiology SAR II, rue de lHôtel Dieu, Rennes;
2Clinique du Méridien, Cannes, France

Background and Goal of Study: The best way to predict airway difficulties
remains unknown. We performed a prospective clinical trial to investigate
the effects of the supine and right lateral position, on airway management.
Materials and Methods: Grade’s Cormack and Lehane were notified at the
first vision and after the supine right rotation of the neck by an anaesthesiol-
ogist with experience �5 years experience, in 190 patients under general
anaesthesia and randomized in 4 groups. Exclusion criteria were known on
2 items: non cervical rotation or spine cervical disease, and non opening
mouth under than 2.5 cm. The Macintosh blade is introduced along the right
cheek to the pillar of right amygdale, the handle is then in a vertical position
and the neck in a supine right rotation with the right ear against the operative
table. The blade lifts the mouth in a horizontal axe, parallel at the teeth arcade,
pushing the tongue on the left. With this neck rotation, glottis is down.
Intubation was realized without cricoid pressure or an other helping manner.
Results and Discussions: Laryngoscopic intubation was successful in all
patients. A second attempt was necessary in 1 patient (G 4). A tooth trauma
was observed in 1 patient (G 4).

Cormack & Lehane to G 4 to G 3 to G 2 to G 1

Grade 4 n � 5 0 1 1 3
Grade 3 n � 13 0 0 1 12
Grade 2 n � 62 0 0 5 57
Grade 1 n � 110 0 0 0 110

Conclusion: The right supine rotation provides a good improvement of the
Cormack and Lehane gradation and laryngoscopic view.
Reference:
1 Henderson J.J. Difficult Airway Society guidelines. Anaesthesia 59:7, 675–694

(2004).

A-1008
A comparison of the incidence and sites of the laryngeal
impingement with Mallinckrodt reinforced tube and LMA
Fastrach tube during nasal fibreoptic intubation
A. Marfin, S. Scott, M. Rai, J. Pandit, M. Popat, S. Benham

Nuffield Department of Anaesthetics, John Radcliffe Hospital, 
Oxford, UK

Background and Goal of Study: The influence of endotracheal tube char-
acteristics on impingement during fibreoptic intubation has been reported
before. However existing reports with visualisation of impingement have only
studied a single tube type1,2, whereas studies comparing different tubes have
not visualised the site of arrest3. We conducted a prospective randomised
study using two-scope technique to compare two types of flexometallic tubes
with respect to incidence and site of impingement during nasal fibreoptic
intubation.
Materials and Methods: With ethical approval, we studied 60 ASA I–II adult
patients undergoing dental procedures. Patients were randomised to receive
either a Mallinckrodt reinforced (group A) or a LMA Fastrach (group B) 6.0 or
6.5 mm tube. The relevant tube was preloaded onto the intubating fibrescope
(FS). With the patients anaesthetised and paralysed in the supine position,
the intubating FS was inserted into the trachea, followed by the contralateral
passage of an observational FS to provide a view of the supraglottic region.
During railroading of the tube, if impingement occurred, the site was noted
with the observational scope prior to disempaction and rotation of the tube.
Results and Discussions: The incidence of impingement was significantly
higher in group A: 10/30 vs. 2/30 in group B (p � 0.025). Only in two instances
the right aryepiglottic fold was the site of impingement; in all other cases it
was posterior to the right arytenoid. No case of impingement on the epiglot-
tis or vocal cord was observed in either group. Only in one case more than
one rotational manoeuvre required to pass the tube (group A).
Conclusions: This study demonstrated significantly higher incidence of
impingement with the Mallinckrodt reinforced tube as compared to the LMA
Fastrach tube. With respect to the site of impingement it is notable that with
both tubes more posterior impingement occurred, rather than lateral.
References:
1 Marfin AG, Pandit JJ, Dombrovskis A, et al. Anaesthesia 2004; 59:1043.
2 Johnson DM, From AM, Smith RB, et al. Anesthesiology 2005; 102:910–4.
3 Barker KF, Bolton P, Cole S, et al. Anaesthesia 2001; 56:189–90.

A-1009
The role of the anaesthetists experience in endotracheal tube
cuff pressure
G. Berkel Yildirim, E. Bombaci, A. Boztepe, O. Sezen, B. Mercangoz, 
Z. Cetkin, S. Colakoglu

Department of Anaesthesiology and Intensive Care, Dr. Lutfi Kirdar Kartal
Education and Research Hospital, Istanbul, Turkey

Background and Goal of Study: Cuff pressure, after taking into account
the patients age, gender and weight, should be in the range of 20–30 cm H2O
(1). In routine practice, the cuff is inflated until no air leak is detected on pos-
itive pressure ventilation or by manual check. The aim of this study was to
find out if an anaesthetist’s degree of experience influences the endotracheal
tube cuff pressure.
Materials and Methods: With ethics committee approval and patient con-
sents, 154 adult patients, ASA I–III, scheduled for elective surgery under gen-
eral anaesthesia. Tracheal tubes (Saviour®) of low pressure high volume cuffs
were used in all patients. The cuffs were inflated by a nurse anaesthetist trainee
(Group I), a nurse anaesthetist (Group II), a junior anaesthetist (Group III,
�4 years’ experience) or a senior anaesthetist (Group IV, 
4 years’experience).
Volume was recorded as mL. A blinded anaesthetist measured cuff pressure
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with a manometer (Endotest, Rüsch; Germany) during first five minutes after
tracheal intubation. The recommended pressure range was 20–30 cmH2O (nor-
mal). If the cuff pressure was out of range, it was adjusted to the right values.
Pressures �20 cmH2O classified as low and �30 cmH2O as high. Differences
were assessed with ANOVA and chi-square tests (p � 0.05).
Results and Discussions: Demographics were similar for all patients. Data
are presented in the table (mean � SD).

Low High Normal
Cuff pressure pressure pressure pressure

Group n (mean � SD) (n) % (n) % (n) %

I 41 48.27 � 24.43* 2 4.88 31 75.61 8 19.51
II 35 35.54 � 17.34 2 5.71 17 48.58 16 45.71
III 43 38.95 � 23.12 5 11.63 22 51.16 16 37.21
IV 35 33.66 � 21.39 4 11.43 12 34.29 19 54.28

*P � 0.05 between Group I and IV.

Contrary to the findings of Sanchez Viialobos et al (2), who found that senior
anaesthetists were prone to over inflate the cuffs, we observed a higher
number of normal values in the senior anaesthetists’ group (Group IV).
Conclusions: Although experience matters in inflating cuffs to normal pres-
sures, the most reliable method is the use of a pressure manometer.
References:
1 Sengupta P. BMC Anesthesiology 2004; 4:8–16.
2 Sanchez Villalobos JS. Eur J Anaesth 2004; 21 (suppl 32): 67.

A-1010
1st Danish difficult airway registry update. Prevalence of
complications associated with unexpected vs. expected
difficult airway
A.B. Sletgaard, R. Martusevicius, N.A. Pedersen, L. Hein, V. Khridin

Department of Anaesthesiology, Copenhagen University Hospital 
Glostrup, Denmark

Background and Goals: Management of difficult airway, both expected and
especially unexpected, can lead to complication such as aspiration of gastric
content, dental, soft tissue and vocal cords trauma, as well as a postponed
anaesthesia.

Based on incident reports to the Danish Difficult Airway Registry (DDAR),
we report number of complications associated with expected (EDA) and unex-
pected difficult airway (UDA) management.

DDAR has been a nationwide quality database since January 1st 2003.
Materials and Methods: Records of 776 difficult airway events in 767
patients, who are registered in DDAR’s Access based database, of both dif-
ficult mask ventilation, difficult intubation and CV-CI were reviewed retro-
spectively. Number of EDA and UDA events as well as the number of the
registered complications in each group of events was notified.
Results: There have been registered 503 UDA and 256 EDA events. 17 events
were unidentified. The anaesthesia was postponed because of a failed intu-
bation in 48 (6%) out of 776 cases. Dental trauma was reported in 30 (3.8%)
cases, soft tissue and vocal cords trauma in 118 (15%) cases, cardiac events,
such as a bradycardia, tachycardia and hypotension, in 11 (1.4%) cases and
aspiration in 5 (0.64%) cases.

Number of complications is shown in the table.

Difficult Postponed Dental Soft tissue and Cardiac 
airway anesthesia trauma vocal cords trauma events Aspiration

Unexpected 37 (7.3%) 23 (2.9%) 94 (18%) 7 (0.9%) 5 (0.64%)
Expected 9 (3.5%) 6 (2.3%) 23 (9%) 3 (1.17%) 0
Undefined 2 1 1 1 0
Total number 48 (6%) 30 (3.8%) 118 (15%) 11 (1.4%) 5 (0.64%)

Conclusions: The prevalence of complications associated with difficult air-
way is high in our material, compared with other reportings (1). This may be
due to the fact that our cases were selected based on an airway problem.
The numbers of most complications were higher in the group of an unex-
pected difficult airway. It seems likely, that complications could be avoided
by anticipation of a difficult airway.
Reference:
1 Jenkins K, Baker AB. “Consent and anaesthetic risk Anaesthesia”, 2003, 58, pages

962–984.

A-1011
Qualitative analysis of unanticipated difficult airway
management
C. Rosenstock1, E.G. Hansen2, M.S. Kristensen1, L.S. Rasmussen1, 
C. Skak3, D. Østergaard2

1Department of Anaesthesia, Centre of Head and Orthopaedics,
Copenhagen University Hospital, Rigshospitalet; 2,3Department of
Anaesthesiology, Copenhagen University Hospitals

Background and Goal of Study: Unanticipated difficult airway management
(DAM) is a major challenge for the anaesthesiologist and associated with a
risk of severe patient damage. We analysed 24 cases of unanticipated DAM
for actual case management and anaesthesiologists knowledge, technical
and non-technical skills. Anaesthesiologists’ opinions as well as environmental
factors of importance for DAM proficiency were also assessed.
Materials and Methods: Departments of Anaesthesiology in three 
Copenhagen University Hospitals participated in a prospective study of
unanticipated DAM. Anaesthesiologists recorded the details of the cases on
a datasheet. Qualitative data were collected in a semi-structured interview if
the value of the Intubation Difficulty Score (IDS) was �5, if the value of the
VAS �5 for mask ventilation or in case of a registered complication. Tran-
scripts were theme analysed independently by two analysts. Data sheets
and interviews were used in the final evaluation.
Results and Discussions: All 24 cases concerned difficult tracheal intuba-
tion and it was associated with difficult mask ventilation on four occasions.
Management in three cases demonstrated strict adherence to a DAM prac-
tice guideline. Anaesthesiologists lacked standards for DAM. Inadequate
knowledge, training and training facilities were documented. Sudden re-allo-
cation of personnel and change of anaesthetic technique were potential risk
factors for DAM. Insufficient airway assessment, insufficient patient informa-
tion and registration of difficulties were demonstrated. Ethical issues were
raised concerning using patients for skills practice.
Conclusion(s): Both personal and system failures resulted in insufficient DAM.
We demonstrated insufficient knowledge of DAM and anaesthesiologists
lacked DAM training. Standards for DAM and curricula for continuing edu-
cation in DAM are needed.
Reference:
1 Adverse respiratory events in anesthesia: A closed claim analysis. Anesthesiology 1990;

72:828–33.

A-1012
Systematically teaching assessment in prediction of 
difficult airway
F. Petrini1, M. Scoponi2, J. Sulpizio1, S. Maione1, L. Moggia1, M. Scesi1

1Department of Anesthesiology, University Hospital of Chieti-Pescara; 
2Hospital A. Murri, Fermo, Ascoli Piceno, Italy

Background and Goal: Airway risks can be averted if predictive tests are
correctly applied (1). Test validation is better accepted for difficult intubation
(DI), rather than for difficult bag mask ventilation (DMV) (2). Learning assess-
ment is subjective, and the sort of people who have to manage difficulties is
wide. We should device a framework permitting to everyone to predict ability
in providing oxygenation before embarking on a course of action (i.e. RSI) (3).
Teaching is essential for a good test performance, but specificity for tests is
poor in literature (4). How to ensure psychomotor skills acquisition in airway
assessment?
Materials and Methods: 965 elective surgical pts (56.2 � 17.3 years, BMI
26.4 � 5.1) were examined according to an Airway Form nationally recog-
nized (5). Data were collected by trainees (1st yr 49.6, 2nd yr 30.4, 3rd yr
10.7, 4th yr 9.3% respectively) and confirmed by tutors. After induction,
subjective judgment on DMV and DI were recorded, according to national
guidelines.
Results and Discussions: DMV was predicted in 191 pts (19.80%) and
found really difficult in 185 pts (19.18%). Anticipation of this risk by the
trainees was accurate in almost all the pts. Only 9 pts (0.93%) were wrongly
evaluated and in 5 an extraglottic device has had adopted as rescue tech-
nique. The errors were all made by 1–2nd years trainees and were discussed
in post-audit.
Conclusion(s): Airway assessment tests and correct appliance of national
guidelines have to be systematically taught. The most important benefit for
encouraging in assessment ritual is that it forces us in decision making. We
must continue to train airway managers (our trainees and ourselves) to think
about airway difficulties before trying to solve real ones (6). Furthermore an
Airway Form may strive in large prospective studies, predictors of difficulties
and we need it first of all for DMV. These are assumption for guidelines
implementation too.
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References:
1 Murphy M. Can J Anesth 2005; 52(3): 231–235.
2 Gautam P. EJA 2005; 22: 634–643.
3 Adorni S. Minerva Anestesiol 2005; 71(2.n.11): 5.
4 Yentis SM. Anaesthesia 2002; 57: 105–109.
5 Cattano D. Anesth Analg 2004; 99: 1774–1709.
6 Bell D. Anaesthesia 2003; 58: 945–950.

A-1013
The use of a flexible laryngeal mask airway (FLMA) 
for cleft palate surgery in children
K. Pelikan

Clinic of Anaesthesiology and Intensive Care Medicine, Saint Anna’s
University Hospital, Brno, Czech Republic

Background and Goal of Study: Airway protective reflex activation is less
frequent with a flexible laryngeal mask airway (FLMA) than with a tracheal
tube (TT). (1,2). We decided to switch from the usual practice of tracheal
intubation to the use of an FLMA.
Materials and Methods: We studied 41 (23 F, 18 M) children with cleft palate
undergoing primary cleft palate suture. Ages ranged from 8–12 months and
weights from 6580–9990 g, average 8323 g. After induction of anesthesia
with sevorane, a size 2 FLMA was inserted with midline approach. A Dingmann
mouth gag was then inserted by the surgeon. Maintenance anesthesia: min-
imal flow anaesthesia, sufentanil, PCV, PEEP, no muscle relaxants.
Results and Discussions: The FLMA was successfully used in 38 out of 41
children (92.7% success rate). Two operations (4.9%) were cancelled because
of bronchospasm in the placement phase. In one case (2.4%), that of a very
small child, tracheal intubation was needed because of interference from the
FLMA tube within the field of operation. No major complications occurred
during the operations. Removal of the FLMA took place when the patient
awoke in PACU – in 15 cases removed by the anesthesiologist, in 23 cases
by a trained PACU nurse. In all cases the interior side of the FLMA was clean.
Conclusion(s): This method is simple and safer than TT for patients with
coexisting upper airway disease. Use of the FLMA increases operation the-
atre case turnover and enables smooth postoperative recovery.
References:
1 Williams PJ, Bailey PM. Br J Anaesth 1993; 70:30–33.
2 Habre W, Sims C, Johnson C. Anesthesiology 1999; 91:A 1262.

A-1015
Laryngeal morbidity after single lung ventilation: 
a comparison of two different techniques
H. Knoll1, J.U. Schreiber1, S. Ziegeler1, H. Buchinger1, K. Semyonov1, 
P. Bialas1, R. Larsen1, T. Mencke2

1Department of Anaesthesiology, University of the Saarland, Homburg;
2Department of Anaesthesiology, University of Rostock, Germany

Background and Goal of Study: One-lung-ventilation (OLV) can be achieved
by either using a double-lumen-tube (DLT) or a bronchial blocker (BB) alter-
natively (1). It remains unclear whether the chosen technique of OLV may
influence larnygeal and bronchial morbidity. Aim of the study was the evalu-
ation of vocal cord injuries (VCI), postoperative hoarseness (PH), and bronchial
injuries (BI) after using a DLT vs. a Magill tube with BB in patients undergo-
ing thoracic surgery.
Materials and Methods: IRB-approved, randomised, double-blinded study
in 60 patients undergoing thoracic surgery with necessity of OLV. After induc-
tion with fentanyl, propofol and atracurium patients were intubated according
to randomisation either with DLT (Group A) or Magill tube (Group B). DLT-size
was chosen in accordance to Brodsky (2). For OLV in group B-patients a
bronchial blocker (Arndt-Blocker, Cook Europe, Bjaeverskov, Denmark) was
inserted. BI and VCI were evaluated by endoscopy before and after extuba-
tion at the end of surgery. PH was evaluated by an independent investigator
immediately, 24 h, 48 h, and 72 h after surgery. Statistics: Chi-square-test.
Results and Discussions: Demographic data, duration of anaesthesia and
surgery were comparable between the two groups. Exclusion of four patients
because of re-intubation. Incidence of BI, VCI, number of patients with PH,
and count of episodes of PH are shown in table 1.

Table 1. Values are numbers (n).

Incidence Group A (n � 27) Group B (n � 29)

BI 8 6
VCI 12 5
PH 12 5*
Episodes 22 8*

*p � 0.05 Group B vs. A. Episodes: number of episodes with PH.

Conclusion(s): Using a BB for OLV instead of a DLT may reduce the incidence
and count of episodes of PH significantly. Further studies should examine the
effects of both techniques on larnygeal morbidity in a long-term follow-up.
References:
1 Campos JH. Anesth Analg 2003; 97: 1266–74.
2 Brodsky JB et al. Anesth Analg 1996; 82: 861–64.

A-1016
A comparison of two types of new broncheal blockers 
and a single lumen tracheal tube for one-lung ventilation
during thoracoscopy
Y. Hamada1, M. Maekawa2, S. Shinoda2, T. Shiga2, M. Arakawa2, Y. Ohe2

1Department of Anesthesiology, Toho University Medical Center Ohmori
Hospital; 2Department of Anesthesiology, Toho University Medical Center
Oohashi Hospital, Japan

Background and Goal of Study: The purpose of this study was to compare
the use of a wire-guided bronchial blocker (PBB: Phycon TCB bronchial
blocker) to a spread type of bronchial blocker (CBB: Coopdech endobronchial
blocker tube) for lung isolation during elective thoracic surgical cases.
Materials and Methods: Twenty ASA I–II patients who signed written
informed consent before being enrolled into the study. We designed a prospec-
tive, randomized trial to compare the effectiveness of lung isolation among
the 2 types of bronchial blockers: PBB group (n � 10), and CBB group
(n � 10). Patients were randomized to intubation with a single-lumen tube
with concomitant use of a PBB or a CBB. Both group were subdivided in two:
bronchial blocker placed in the right mainstem bronchus (PBBR/CBBR), and
in the left mainstem bronchus (PBBL/CBBL). Comparisons between groups
included: (1) number of unsuccessful placement attempts with the blinded
insertion technique, (2) number of malpositions of the devices, (3) surgical
satisfaction with the lung deflation and (4) number of complications.
Results and Discussions: The number of unsuccessful placement attempt
was none in the PBBR group (0/10) and one in the CBBR group (1/10), two
in the PBBL group (2/10) and five in the CBBL group (5/10). Fiberoptic aided
technique should be more appropriate for the left-sided blocked in both
group. There was no statistical difference in BB malpositions, the lung to col-
lapse and the number of complications among the two groups. Furthermore,
for elective thoracic surgical cases, once the lung was isolated, the man-
agement seemed to be similar for both groups. This study demonstrates
that the wire-guided bronchial blocker (Phycon) provides a high torque con-
trol and can be easily manipulated into the desired site of the lungs.
Conclusion: Our study shows that the Phycon TCB bronchial blocker is
more useful than Coopdech endobronchial blocker tube.

A-1017
Incidence of unpredicted difficult intubation: retrospective
study on 2500 patients
C. Cafaggi1, M. Sorbello2, F. Petrini3, M. Pezza1

1UO Anestesia e Rianimazione e Terapia Antalgica P.O. C.T.O. Naples, 
Italy; 2Azienda Ospedaliero Universitaria Policlinico di Catania-UO
Anestesia e Rianimazione

Background and Goal: Aim of this retrospective study was to evaluate the
incidence of unpredicted difficult intubation in patients undergoing elective
surgery.
Materials and Methods: 2500 patients (mean age 52.4 � 19.6 years, range
18–96, both sex) were enrolled in the study in a period of 3 years; all patients
were scheduled for elective surgery in the specialities of General, Urologic,
Orthopaedic, Gynecologic and ENT and were visited the day before surgery
by the same anaesthetist performing anaesthesia (only at least more than
two years experienced anaesthetists were considered for this study). Accord-
ing to classic parameters of difficulty prediction (1) all patients presenting
predicted difficult ventilation and/or intubation were excluded from the
study. After induction of general anaesthesia (propofol 2 mg*kg
1, fentanil
1 mcg*kg
1 and atracurium 0.5 mg*kg
1) and three minutes preoxygenation,
laryngoscopy with #3 Macintosh blade was performed, Cormack Lehane
grading was assessed and intubation was attempted.
Results and Discussions: Intubation failed at first attempt in 151 patients
(6.04%), and all of them but one were intubated during second attempt both
with simple maneuvers (BURP, better head positioning, semirigid stylet and
lower ID endotracheal tube in 131 � 5.24%) or with McCoy blade (2 cases �

0.08%), extraglottic devices (LMA classic in 5 cases � 0.2% or iLMA in 2
cases � 0.08%) or finally with Frova introducer (11 cases � 0.44%) to railroad
the tube into the trachea. In the single case in which intubation failed after
third attempt, surgery was performed with LMA classic (bilateral hernioplasty
in a 72 years old patient).
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Conclusions: In our study the incidence of unpredicted difficult intubation
occurred in 6.04% of patients scheduled for elective surgery, despite preop-
erative evaluation by an experienced anesthetist. These data confirm what
described in literature (2) underlining the limits of traditional preoperative air-
ways assessment.
References:
1 SIAARTI Linee Guida per l’intubazione difficile e la difficoltà di controllo delle vie aeree.

Minerva Anestesiol 1998; 64(9): 361–371.
2 Toshiya Shiga et al. Predicting Difficult Intubation in Apparently Normal Patients. Anes-

thesiology 2005; 103: 429–37.

A-1018
Airway management in morbidly obese patients. Is there a
place for laryngeal mask airway?
M. Mantouvalou, G. Fraggedakis, C. Nikolaidis, J. Karabetian, 
S. Deverakis, G. Tziris

Department of Anesthesiology, Western Attica Hospital

Background and Goals of Study: Laryngeal mask airway (LMA) was
designed to be used in healthy – weight subjects. Our goal is to show that
LMA is an effective temporary airway device in morbidly obese patients.
Materials and Methods: We studied 112 morbidly obese patients (Body
Mass Index 
 35 kg/m2), scheduled for elective laparoscopic gastric band
placement. Induction of anesthesia was with midazolam-propofol-fentanyl
and paralysis with rocuronium. The LMA was then inserted and an effective
airway established. Maintenance of anesthesia was with sevoflurane 1% in
N2O/O2 4l–2l/min and continuous infusion of remifentanyl. We recorded num-
ber of LMA insertion attempts (max two each), time to establish an effective
airway (positive pressure ventilation achieving a tidal volume of 8 ml/kg) and
ease of gastric tube placement.
Results and Discussion: The LMA was successfully inserted in 110 patients.
In two patients the LMA was placed with a second attempt. Adequate ven-
tilation was possible in all 112 patients. Only 3 obese patients experienced
transient oxygen desaturation (SaO2 � 90%) before adequate mask ventila-
tion with the LMA was achieved. The time taken to provide an effective air-
way was 17 � 7 sec, the first insertion of the LMA was successful in 110
patients (98%) while 3 patients (2%) needed a second attempt. Positive
pressure ventilation was possible in all 112 patients (100%).
Conclusions: Although LMA was designed for healthy – weight subjects, it
provides an effective temporary ventilating device in morbidly obese
patients as well before attempting a laryngoscope-guided tracheal intuba-
tion and permanent establish of the airway.
References:
1 Keler C, Brimacombe J, Kleinsasser A, Brimacombe L. The laryngeal mask airway as

a temporary ventilatory device in grossly and morbidly obese patients. In Anesth.
Analg. 2002 Mar; 94(3):737–40.

2 Combes X, Sauvat S, Leroux B, et al. Intubating laryngeal mask airway in morbidly
obese and lean patients: A comparative study. In Anesthesiology 2005 Jun; 102(6):
1106–9.

A-1019
Volatile induction with sevoflurane – the safe way for
expected difficult intubation
I. Cucereanu-Badica, A.A. Bradis, I. Grintescu

Department of Anesthesia and Intensive Care, Emergency Clinical Hospital,
Bucharest, Romania

Background and Goal of Study: A patient with predicted difficult airways
is a stress for anesthesiologist. This study was performed to compare
Sevoflurane induction and classical intravenous induction and to assess the
best choice in these cases even for doctors and patients.
Materials and Methods: After Hospital Ethics Committee approval 70
patients with Mallampati 3 and 4, thyromental distance �5 cm and mouth
opening �3 cm were included in the study and randomized in 2 groups. In
35 patients induction was realized with 8% Sevoflurane in oxygen with spon-
taneous ventilation maintained and in 35 patients with Dormicum, Fentanyl,
Propofol and Succinylcholine after 5 minutes preoxigenation. In cases of dif-
ficult intubation we assess arterial desaturation (SpO2 � 92%), various inci-
dents occurred and an increase of heart rate with more than 20% preanesthetic
value. Statistics used Student’s t-test, �2 test and ANOVA (p � 0.05).
Results and Discussions: In Sevoflurane group 11 patients (31%) could
not be intubated at first attempt but from these no one was postponed, in no
patient SpO2 fell below 92%, 1 patient had an increase heart rate by 25%,
and nobody could remember anything about it. In intravenous induction
group 9 patients (25%) could not be intubated at first attempt; from these
one was postponed for fiberoptic intubation, in 6 patients SpO2 fell below

92%, 5 patients had increase in heart rate and 2 of them could remember
after surgery that “something was wrong with them” during anesthesia.
Conclusion(s): Volatile induction with Sevoflurane is safer for patients with
difficult airways in terms of arterial oxygen desaturation (p � 0.025) and
even if it can not be quantified it’s far less stressful for the anesthesiologist
having an spontaneous breathing patient with expected difficult airway than
a paralysed one.

A-1020
Pressure support ventilation in airway obstruction
L. Bonnet, V. Billard, J. Bourgain

Department of Anesthesiology, Institut Gustave Roussy, France

Background and Goal of Study: An emergency tracheotomy may be nec-
essary in case of airway obstruction. Performing it under pure local anaes-
thesia may increase surgical difficulties in agitated or anxious patients,
especially if combined with local difficulties (previous radiotherapy, large
tumour…). Conversely, sedation improves patient and surgeon comfort but
often worsens airway obstruction, hypercarbia and sometimes agitation.
Pressure support ventilation (PSV) improves alveolar ventilation of patients
under anaesthesia (1). The aim of this study was to assess PSV in emer-
gency tracheotomy performed under propofol sedation.
Materials and Methods: 7 consecutive, unpremedicated patients, scheduled
for emergency tracheotomy for airway obstruction due to a cervical cancer
were prospectively included. After explanations given to each patient, PSV
was started via a face mask (Zeus ventilator) at 10 cm H2O support level and
adjusted to obtain an expired tidal volume �350 ml. Propofol TCI was then
started with an initial target at 3 	g/ml and adjusted to maintain both loss of
consciousness and spontaneous ventilation. The surgeon performed tra-
cheotomy after subcutaneous and intratracheal lidocaine 2% infiltration.
Results and Discussions: Results are expressed in mean (range). Patients
were 60 yr (50–74). One patient required sedation because of psychiatric
disease and the others because of anticipated technical difficulties. The
mean duration of the surgery was 20 min (10–37). During surgery, mean
propofol target was 3 (range 1–5.5) 	g/ml. Pressure support was 21 cm H2O
(15–30). No oxygen desaturation below 93% was recorded and PetCO2 just
after tracheotomy was 41 mmHg (35–50).
Conclusion: During difficult emergency tracheotomy, PSV may support
spontaneous ventilation, avoids desaturation and hypoventilation and allows
sedation, making surgery easier.
Reference:
1 Hervé Y. Ann Fr Anaesth Reanim 2004; 22:R045.

A-1021
Difficult intubation scale applied to morbidly obese patients
D. Paz, M.C. Muñoz, Y. López, M. Bernardino, E. Fernández, M.L. Mariscal,
M.L. Pindado, R. Ruiz Campa

Department of Anesthesiology, University Hospital of Getafe, Madrid, 
Spain

Background and Goal of Study: Airway management is a major factor
underlying morbidity and mortality related to anaesthesia in the morbidly obese
population. The purpose of this prospective study is to apply, The Intubation
Difficult Scale (IDS); an objective scoring system proposed by Adnet et al (1),
to the morbidly obese patients in our hospital.
Materials and Methods: After obtaining the approval from the Institutional
Review Board and informed consent, we studied 49 morbidly obese patients
scheduled for gastroplasty in our institution from 1/10/04 to 1/10/05. A mor-
bidly obese is a patient with a Body Mass Index �35 kg/m2 when associated
with weight related co-morbidity or �40 kg/m2 if there is not co-morbidity.
The exclusion criteria consisted of ASA group III–IV and younger than 18
years old.
Results: 49 patients were studied. The value IDS � 0 (intubation without
difficulty) represented a 34.7%, IDS � 5 the 59.2% and IDS � 5 the 6.1%,
there were not impossible intubations in this series. N1 (Number of
attempts � 1): 1 on 6 cases (12.2%) and 2 on 3 or more attempts (4%). N2

(Number of operators � 1): 1 operator (4.2%), 3 operators (2.1%). N3

(Number of alternative techniques): 3 ILMA (6.1%), 4 stylet (8.1%). N4

(Cormack Grade) (2): 26 grades I (53.1%), 17 grades II (34.7%), 6 grades III
(12.2%). N5 (Lifting force required): 39 normal (79.6%), 10 increased (20.4%).
N6 (Laryngeal pressure): not applied in 26 (53.1%), applied in 23 (46.9%). 
N7 (Vocal cord mobility): all in abduction.
Conclusions: The IDS permits a qualitative and quantitative approach to the
nature of the difficult intubation in morbid obese patients. This scale allow us
to demonstrate that tracheal intubation is more difficult in obese than in lean
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patients (3). Airway managers need to have alternative plans to maintain
oxygenation and ventilation.
References:
1 Adnet F, Borron SW, Racine SX, et al. The Intubation’s Difficulty Scale (IDS): proposal

and evaluation of a new score characterizing the complexity of endotracheal intuba-
tion. Anaesthesiology 1997; 87:1290–7.

2 Cormack RS, Lehane J. Difficult tracheal intubation in obstetrics. Anaesthesia 1984;
39:1105–11.

3 Juvin P, Lavaut E, Dupont H, et al. Difficult tracheal intubation is more common in
obese than in lean patients. Anaesthesia Analg 2003; 97(2):595–600.

A-1022
Epidemiological survey of unexpected difficult airway
management
A. Melero, J. Canet, S. Sabaté, M. Lucas, S. Muñoz, R. García Guasch

Department of Anesthesiology, Hospital Universitari Germans Trias i Pujol,
Badalona, Spain

Goal of Study: Within an extensive survey of anesthetic activity in Catalonia
in 2003 (ANESCAT), we characterized patients presenting unanticipated dif-
ficult airway management (UDAM).
Methods: We designed a prospective, cross-sectional survey to collect infor-
mation from anesthesiologists by way of a questionnaire on every anesthetic
procedure performed on 14 randomly selected days in 2003. All hospitals
(131) in Catalonia (6,704,146 inhabitants) and around 850 anesthesiologists
participated. UDAM was defined when there was an unexpected situation of
more than 3 attempts to carry out laryngoscopy and/or impossible mask
ventilation requiring the use of alternatives techniques for airway control. We
performed bivariate comparison for age, sex, ASA status and whether the
procedure was urgent or elective. In a multivariate analysis, a multiple logis-
tic regression model was constructed.
Results: A total of 23,136 questionnaires were collected. In 37% of patients
general or combined anesthesia was used. In 1.8% of the cases, a situation
of UDAM was reported by the anesthesiologists. This extrapolates to 4,013
patients, an average of 4.7 cases per anesthesiologist yearly. The logistic
regression model showed the following factors to be significantly associated
with UDAM: ASA class (odds ratio [OR] 2.7 for each class); male gender (OR:
1.4) and age (OR: 1.03 for each yr). The figure shows the percentage of
UDAM cases by age.

Conclusions: Our Catalan, multicentre survey showed an incidence of UDAM
of 1.8%, similar to previous studies. Gender and ASA class were the asso-
ciated risk factors. A significant increase in risk was related to age; but the
risk was highest for patients less than 1 yr old and very low for patients over
80 yrs old, probably because of anatomical differences.
Reference:
1 Rose D, Cohen M. Can J Anaesth 1994; 41:372.

A-1023
Does body mass index influence tracheal tube cuff volume?
G. Berkel Yildirim, E. Bombaci, O. Sezen, A. Boztepe, C. Ilham, B. Erten, 
S. Colakoglu

Department of Anesthesiology and Intensive Care, Dr. Lutfi Kirdar Kartal
Education and Research Hospital, Istanbul, Turkey

Background and Goal of Study: Endotracheal tube (ETT) cuff pressure
depends on cuff volume, cuff area touching tracheal mucosa, cuff compli-
ance and intrathorasic pressure. ETTs chosen according to patient’s age,
gender and weight should have cuff pressures in the range of 20–30 cm H2O
(1). We tested the hypothesis that the tube cuff is inflated in the normal range
using a manometer correlated with the body mass index (BMI).
Materials and Methods: With institutional ethics committee approval and
the informed written consent, we studied 117 adult patients, ASA I-II-III, under
general anaesthesia with an ETT. High volume, low pressure cuffed ETTs
were used in tube sizes 7.0 to 8.5 mm. We inflated the cuff with a manome-
ter connected to the cuff pilot balloon until pressure was 25 cm H2O and

measured the volume. BMI, cuff volume and ETT diameter were recorded.
Data obtained were compared using chi-squared test and variance analysis.
The relationship between BMI and cuff volume was observed with Pearson
correlation test.
Results and Discussions: There were no statistical differences in patients’
age, weight and height between groups.

ETT diameter Number of Cuff Volume (mL)
(mm) patients (n) BMI (mean � SD) (mean � SD) r

7.0 15 25 � 3.21 4.71 � 0.77 0.023
7.5 15 25.43 � 4.31 4.39 � 1.03 
0.139
8.0 76 28.10 � 4.86 5.31 � 1.67 
0.043
8.5 11 28.82 � 5.16 4.17 � 1.44 0.581

Conclusion(s): ETT chosen according to patient’s gender, age and weight
has no correlation with BMI of patients.
Reference:
1 Sengupta P. BMC Anesthesiology 2004; 4:8–16.

A-1024
Predictors of difficult airway management in morbid obesity
patients
J. Correa, I. Ornaque, C. Martí-Valeri.

Department of Anesthesiology, Centro Médico Teknon, Barcelona, Spain

Background and Goal of Study: Difficult intubation is one of the most impor-
tant factors of morbimortality associated to anaesthesia. The aim of our
study was to evaluate the predictive value of certain parameters as difficult
intubation or difficult ventilation indicators when they were evaluated during
preoperative visit of morbid obesity patients scheduled for bariatric surgery.
Material and Methods: We have followed all patients scheduled for laparo-
scopic gastric bypass during a five-year period. During preoperative visit fol-
lowing parameters were evaluated and considered as possible difficult
intubation and/or ventilation indicators when: 1. Body mass index �50 Kg/m2

(BMI), 2. Mallampatti grade III–IV (M), 3. tiromentonian distance �6 cms (TMD),
4. cervical mobility �35° (CMD), 5. temporo-mandibular mobility decreased
(TMM), 6. Obstructive sleep apnea syndrome (OSAS). During anaesthetic
induction we recorded the grade of difficult airway management and we cal-
culated Positive and Negative Predictive Value (PPV/NPV), sensibility (S) and
specificity (E) of each indicator.
Results: One thousand four hundred and fifty patients were included.

PVV NPV S E
(V/I) (V/I) (V/I) (V/I)

BMI 22.5/4.6 97.4/98.4 70.3/42.3 82.7/79.6
Mall 10.9/2.9 96/98.3 65.4/53.8 61.3/59.8
TMD 57.3/28 96.6/99.5 53/80.7 97.1/95.4
CMD 44.6/23.3 95.8/99.3 45.6/73 95.7/94.5
TMM 45/29.5 95.2/99.2 32/65.4 97.1/96.5
OSAS 22.2/5.2 96.7/97.4 60.5/42.3 84.7/81.3

V/I: difficult ventilation/difficult intubation.

Conclusions: BMI and Mall were good predictors of difficult ventilation
whereas TMD, CMD and TMM were good predictors of difficult ventilation.
Probably evaluation of different factors together it could result the better
method to predict a difficult airway management in morbid obese patients.

A-1025
Comparison of the intubating laryngeal mask airway with 
the Bullard laryngoscope for endotracheal intubation in
patients with simulated difficult airway using the 
Philadelphia cervical collar
J.A. Khan1, N.A. Shenoy2

1Department of Anaesthetics, Russells Hall Hospital, Dudley, UK;
2Department of Anaesthesiology, Manipal, India

Background and Goal of Study: Intubation of a patient with cervical spine
(C-spine) injury, especially in an emergency situation is a challenge even to
the most experienced anaesthesiologist. Our goal was to compare the utility
and safety of the intubating laryngeal mask airway (ILMA) (1) and the Bullard
laryngoscope (BL) for orotracheal intubation in patients with simulated diffi-
cult airway (SDA) (2) using the philadelphia cervical collar.
Materials and Methods: 32 patients posted for elective surgeries requiring
orotracheal intubation were randomized into 2 groups (16 in ILMA and 16 in
BL). After induction and paralysis, intubation was attempted using either
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ILMA or BL with collar applied. Failure after 2 attempts resulted in the ante-
rior collar being removed and intubation by direct laryngoscopy with manual
inline stabilization. Time to intubate (TI), haemodynamics attempts, trauma
and sore-throat were assessed.
Results and Discussions: The TI [Mean (SD)] was longer in the BL compared
to ILMA group [107(58.88) vs 60.62 (36.68)], P � 0.05. Changes in haemo-
dynamics were comparable. Other data (number) are shown in the table.

ILMA BL P

Intubation Successful 8 14 �0.05
Unsuccessful 8 2 �0.05

Attempts 1 6 10 �0.05
2 2 4 �0.05

Trauma Yes 5 4 �0.05
No 11 12 �0.05

Sorethroat Yes 12 11 �0.05
No 4 5 �0.05

Conclusion(s): The BL has a significantly higher success rate of intubation
in patients with SDA. When successful, time taken to intubate is shorter with
the ILMA.
References:
1 Nakazawa K, Tanaka N, Ishikawa S, et al. Using the intubating laryngeal mask airway

for blind endotracheal intubation in patients undergoing cervical spine operation.
Anesth Analg 1999 Nov; 89(5):1319–21.

2 MacQuarrie K, Orlando R, Hung, et al. Tracheal intubation using a Bullard laryngo-
scope for patients with a simulated difficult airway. Can J Anesth 1999; 46(8):760–5.

A-1026
Patient characteristics influencing the performance of 
the video laryngoscope (Glidescope)
M.H. Tremblay1, A. Robitaille2, S. Williams3, P. Drolet4

Department of Anesthesiology, University of Montreal, Montreal, PQ,
Canada

Background and Goal of Study: Anesthesiologists choose which airway
device to use for difficult intubations, taking into account each patient’s
specific features. The video laryngoscope (VL) allows equal or superior glot-
tic visualization compared with direct laryngoscopy (DL)1, but predictive fea-
tures for intubation success using the VL have not been identified. Our
prospective observational study aimed to identify what patient characteris-
tics, if any, predict intubation difficulty with the VL. Principal outcomes were
time to intubate and number of attempts.
Materials and Methods: Following approval from the IRB and each parti-
cipant, patients were prospectively enrolled before elective surgeries with
endotracheal intubation. Demographic and morphometric factors known to
be associated with difficult DL, or believed to influence the use of the VL,
were recorded preoperatively. After muscle relaxation was confirmed, a reg-
ular DL was performed in all patients to assess the Cormack & Lehane (C&L)
grade of glottic visualization. Then, intubation using the VL was accom-
plished. Number of attempts and time needed for intubation were recorded.
Patient characteristics found to be correlated with longer intubation time or
multiple attempts with univariate analysis were introduced into a stepwise
regression model.
Results and Discussions: A total of 400 patients were studied. Intubation
required 1/2/3 attempts in 342/48/9 patients respectively; 1 patient could not
be intubated with the VL. Mean intubation time was 21 � 14 seconds. After
multiple regression, higher C&L grade at DL (P � 0.0001, figure) and shorter
sternothyroid distance (P � 0.007) were associated to longer intubation time
while only higher C&L grade predicted multiple attempts (P � 0.0006).
Conclusion(s): Although the current study found a very high success rate
with the VL, it also showed that intubation with this device is likely to take
longer and require more attempts in patients who exhibit a higher C&L grade
during regular DL.
Reference:
1 Sun DA, et al. Br J Anesth 2005; 94:381–4.

A-1027
Glottic exposure using Glidescope® vs conventional
Macintosh laryngoscopy with head in neutral position
M. Sorbello1, S. Zingale1, L. Ventura1, G. Morelli1, C. Micali1, 
A. Caprino1, G. Frova2, F. Petrini3, S. Mangiameli1

1Azienda Ospedaliero Universitaria Policlinico di Catania-UO Anestesia e
Rianimazione; 2Dipartimento di Anestesia e Rianimazione A.O. “Spedali
Civili”, Brescia; 3Università G.DAn

Background and Goal: Glidescope (GL) is a video-laryngoscope with a blade
integrated CCD and a peculiarly shaped blade. Aim of this study was to assess
CL grading with head in neutral position (HNP) comparing the view obtained
with GL (medium blade) and with conventional #3 MacIntosh blade (MB).
Materials and Methods: 250 patients (mean age 48 � 15 years), ASA I–III,
showing no signs of predictable difficult intubation were enrolled. Anaesthesia
was induced with propofol 2 mg*kg
1, fentanil 2 mcg*kg
1 and atracurium
0.5 mg*kg
1 followed by oral airway placement and 4 minutes preoxygena-
tion. Laryngoscopy was then performed with HNP: randomly 125 patients
underwent laryngoscopy with MB first and one minute later with GL, while
125 patients underwent laryngoscopy with GL and one minute later with MB.
CL grading was assessed during both laryngoscopies in the “best view” 
situation by a skilled anaesthetist, and then trachea was intubated during
the second laryngoscopy. Statistic analysis was performed using t-test for
paired samples, CI 99%.
Results and Discussions: CL grading with GL/MB was:

CL I CL IIa CL IIb CL III CL IV

MB 124/49.6% 90/36% 32/12.8% 4/1.6% 0/0%
GL 198/79.2%* 47/18.8%* 5/2%* 0/0%* 0/0%

all patients are expressed as n/% – * p � 0.01 SS

Intubation success rate with HNP was 100% at first attempt during GL laryn-
goscopy (always performed with a precurved semi rigid stylet), while in the MB
group 6 patients (5 CL IIb and 1 CL III) required head extension and a semi
rigid stylet to be intubated, one of them requiring a second attempt. Neither
desaturation nor other adverse events occurred during the procedures.
Conclusions: The use of GL compared with MB with HNP allowed a mean of
1 degree CL grading gain in our patients, with disappearance of CL III laryn-
goscopy, the difference being statistically significant. This may have useful
implications for difficult laryngoscopy or for intubation with the head in fixed
position. Further studies, conducted on a larger number of patients and
including difficult to intubate patients are necessary to correctly assess the
performance of Glidescope during normal and difficult conditions, the pre-
liminary results being very promising.

A-1028
Cervical spine movement during endotracheal intubation 
with manual in-line stabilization: a comparison between
direct laryngoscopy and the GlideScope® video 
laryngoscope
A. Robitaille1, M-H. Tremblay1, P. Drolet2, M. Thériault3, F. Guilbert3, 
S. Williams1

1Department of Anesthesiology, Centre Hospitalier de lUniversité de
Montréal, Canada; 2Department of Anesthesiology, Hôpital Maisonneuve-
Rosemont, Canada; 3Department of Radiology

Background and Goal of Study: The optimal technique to intubate the tra-
chea of patients with a potential cervical spine (CS) injury remains controversial.
A prospective study comparing CS movement during intubation with direct
laryngoscopy (DL) and with video laryngoscopy (VL) using the GlideScope®

was conducted using continuous cinefluoroscopy.
Materials and Methods: Twenty patients without CS pathology were studied.
After induction of general anesthesia with neuromuscular blockade, both DL
and VL were performed on every patient in an order determined by a ran-
domization table. During the maneuvers, manual in-line stabilization of the
CS was performed by a trained assistant. Cinefluoroscopic images were
later analyzed by dividing each technique in four segments: a first segment
preceding manipulations (“Baseline”, see figure), a second segment corre-
sponding to maneuvers made to visualize the glottis (“Visualization”), a third
segment during which the endotracheal tube was advanced up to the glot-
tic aperture (“ETT”), and a fourth segment corresponding to the insertion of
the tube through the glottis and into the trachea (“Intubation”). For each
step, the maximal movement of each section of the CS (from occiput to C5)
was measured. CS movement during DL and VL was then compared using
a two-way ANOVA.

Time to intubate vs C&L grade
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Results and Discussions: No significant difference was found between DL
and VL regarding rotational movement of individual vertebrae and segmental
movement of flexion or extension (P values between 0.08 and 0.88). For both
techniques, maximal CS movement occurred at the atlanto-occipital joint (see
figure).
Conclusion(s): During intubation under general anesthesia with neuromuscu-
lar blockade and manual in-line stabilization, the use of VL does not signifi-
cantly decrease movement of the non-pathologic CS when compared with DL.

Figure. Movement of the atlanto-occipital joint: direct laryngoscopy (DL) vs. video laryn-
goscopy (VL): Mean � SD.

A-1029
The CTrach LMA system: evaluation of the causes of poor
views and corrective measures
E.H.C. Liu, R.W.L. Goy, F.G. Chen

Department of Anaesthesia, Yong Loo Lin School of Medicine, National
University of Singapore, Singapore

Background and Goal of Study: The LMA CTrach system (CTrach) con-
sists of an airway with inbuilt fibreoptic channels and a LCD viewer. The
CTrach enables viewing of the larynx and endotracheal intubation through
the laryngeal mask, and is developed from the LMA Fastrach system. We
evaluated the causes of poor views and possible corrective measures with
the CTrach.
Materials and Methods: We obtained IRB approval and consent from 
51 patients requiring general anaesthesia and endotracheal intubation 
for elective surgery. The CTrach airway was inserted with minimal neck move-
ment and adjusted to optimize ventilation. The viewer was then attached and
the view used to guide intubation through the CTrach. We used a fibreoptic
bronchoscope to diagnose the causes of failed or poor CTrach views.
Results and Discussions: It was easy to ventilate all patients with the
CTrach. The CTrach view was good in 28 patients and intubation was suc-
cessful in all 28.

In 7 patients, �50% of the vocal cords could be seen and in 13 patients,
the vocal cords could not be seen at all. This was due to the epiglottis 
blocking the view in 17 patients, and pushing the airway deeper in or par-
tial withdrawal and reinsertion improved the view in 11 patients. The ary-
tenoids obstructed the view in 3 patients and this was corrected with for-
ward lifting of the airway in all 3. In 18 of the 20 patients who initially had
partial or obstructed views, intubation was successful, all at the first
attempt.

In 3 patients, no features could be distinguished with the CTrach, due to
secretions. This recurred despite removal, cleaning and reinsertion of the
CTrach airway. Blind intubation was successful in 2 patients, and failed due
to epiglottic obstruction in 1 patient.
Conclusion(s): Despite seemingly optimal ventilation via the CTrach, the
epiglottis frequently obstructed viewing of the larynx. In some patients, this
could not be corrected with simple maneuvers, causing failed intubation. We
should moderate our expectations of the CTrach system.

A-1030
Evaluation of the LMA C Trach™ Preliminary data
V. Dimitriou, Ch. Alexopoulos, I. Zogogiannis, Th. Saranteas, G.S. Voyagis

G Gennimatas General Hospital of Athens, Athens, Greece

Background and Aim of the Study: The LMA C Trach™ mask enables
ventilation during intubation attempts. Built-in fibreoptics provide a real time
view of the larynx and of the tracheal tube passing the vocal cords. We
report our preliminary data on the use of LMA C Trach in anaesthetised
patients
Patients and Methods: Fifty consecutive patients ASA I–II, M/F: 22/28, aged
25–65 yr, weight 71–96 kg were included. Anaesthesia was induced with
propofol, fentanyl and cis-atracurium. The LMA C Trach™ was inserted exactly
the same as the LMA Fastrach™. In all cases we were seeking for the opti-
mum ventilation position with the ILMA (Chandy manoeuvre) and at this

position the viewer was attached. Once the airway was secured and patient
was being ventilated, the viewer was switched on, and a clear image of the
larynx was displayed in real time. The tracheal tube was viewed entering the
trachea. Successful ILM placement was confirmed with bag ventilation
8–10 ml/kg and capnography. In case of failure with the C Trach the light-
guided technique was applied.
Results: A straight silicone tracheal tube (Intavent) size 7.5–8.0 mm ID was
placed easily and successfully in 45/50 (90%) of patients. Tracheal intuba-
tion failed in the first 5/50(10%) patients, due to technical reasons (not able to
achieve a clear image on the viewer). These cases were managed success-
fully with the light-guided technique. After viewer placement in 10/45 (22%)
patients adjusting manoeuvres performed to have a view of the vocal cords.
In 8/45 (18%) patients the LMA C Trach was removed and replaced to clean
the fiberoptics. The time required after viewer placement to successful intu-
bation ranged between 15–105 seconds. Trauma due to LMA was not serious
in 2/50 (4%) of patients.
Conclusion: The LMA C Trach was safe and effective for tracheal intubation
in anaesthetised patients.

A-1031
Tracheal intubation with Bonfils fiberscope in difficult airway
J. Perona, L. Aiello, L. Carraro, M. Montagna, G. Pittoni

U.O. Anestesia e Rianimazione, Azienda Ospedaliera-Università di Padova, Italy

Background and Goals: Failed intubation is relatively common in anesthesia
and the discovery usually occurs after attempts of laryngoscopy have failed,
with the patient anesthetized and paralysed (1). Several devices have been
proposed in these circumstances with controversial results depending on
the operators skill (2). The Bonfils fiberscope has been successfully used in
anticipated or unpredicted difficult airways (3). The aim was to investigate
the success rate of intubation with Bonfils fiberscope in difficult airway
patients undergoing ENT or maxillo-facial surgery.
Material and Methods: A prospective observational study on fifty patients
scheduled for elective ENT or maxillo-facial surgery with borderline anticipated
(i.e.Mallampati class III–IV) or unexpected difficult airway. After anesthesia
induction and oxygenation, the first intubation attempt was with direct laryn-
goscopy. If laryngoscope-assisted tracheal intubation was impossible, the
patient was enrolled in the Bonfils fiberscope study. The first approach was
with the head in the sniffing position, and if the epiglottis and the vocal cords
could be seen the tube was inserted. If the soft palate, tongue and epiglot-
tis approximate to the posterior pharyngeal wall and the view obscured by
the tissues, the Macintosh laryngoscope was used to enlarge the retropha-
ryngeal space.
Results: The success rate of tracheal intubation at the first attempt using
Bonfils fiberscope was 88% (44 of 50 patients). Five patients were intubated
on the second attempt. Difficult ventilation was encountered in one patient:
he was wakened for a flexible fiberoptic awake intubation. The median time
of intubation was 46 s (range 15 s–155 s).
Conclusions: Bonfils fiberscope enables quick and safe intubation when the
conventional laryngoscope failed, and could be the first choice with border-
line and unpredicted difficult airway. After adequate training, this device needs
little preparation time and consent prompt recognition of tracheal placement
of the tube.
References:
1 Cheney FW. Anesthesiology 1999; 91: 552–6.
2 Bein B, Worthmann F, Scholz J, et al. Anesthesia 2004; 59: 668–674.
3 Bein B, Yan M, Tonner PH, et al. Anesthesia 2004; 59: 1207–9.

A-1032
The ProSeal laryngeal mask airway is an effective 
alternative to laryngoscope-guided tracheal intubation for
laparoscopic adjustable gastric band surgery
S. Goel1, M. Lakdawala2

1Department of Anesthesiology, Consultant; 2Head of Department
Bariatrics, Dr L. H. Hiranandani Hospital, Mumbai, India

Background: The ProSeal™ laryngeal mask airway (PLMA) is a new laryn-
geal mask device with a modified cuff to improve the seal and a drain tube to
prevent aspiration and gastric insufflation. In the following randomized non-
crossover prospective trial, we test the hypothesis that the PLMA is a simi-
larly effective airway device to conventional laryngoscope-guided tracheal
intubation in anesthetized paralyzed patients undergoing gastric banding.
Methods: Fifty patients (American Society of Anesthesiologists grade 1–2,
aged 18–65 yr) were divided into two equal-sized groups for airway man-
agement with the PLMA or tracheal tube (TT). Induction was with fen-
tanyl/propofol, maintenance with sevoflurane, and muscle relaxation with
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atracurium. The following data were collected: number of insertion attempts
(maximum of 3 allowed), time to achieve an effective airway, ventilatory capa-
bility, gastric size, peak airway pressure before/after pneumoperitoneum,
duration of surgery/pneumoperitoneum, hemodynamic responses to inser-
tion and removal, airway trauma and sore throat. In addition, oropharyngeal
leak pressures and ease of gastric tube placement were recorded for the
PLMA group.
Results: The number of attempts for successful insertion were similar, but
effective airway time was shorter for the PLMA. There were no episodes of
failed ventilation or hypoxia. The hemodynamic stress responses to insertion
and removal were greater for the TT than the PLMA.

We compared the rate of successful intubation with Chi square test.
Wilcoxon Rank Sum tests to compare the time to successful intubation and
ease of intubation. P values of less than 0.05 were regarded as statistically
significant.
Conclusions: The ProSeal LMA is a similarly effective airway device to con-
ventional laryngoscope-guided tracheal intubation for gastric banding, but
is more rapidly inserted and associated with an attenuated hemodynamic
response to insertion and removal.

A-1033
Economic considerations on reusable and single-use
laryngeal mask airways: sample calculation based on clinical
data of LMA-classic and ambu laryngeal mask
C. Gernoth, O. Jandewerth, C. Konrad, H.V. Genzwuerker

Department of Anaesthesiology, Clinic and Intensive Care Medicine,
University Hospital Mannheim

Background and Goal of Study: Besides reduction of infection risk, eco-
nomic concerns are of increasing interest in the debate on single-use versus
reusable products. In a clinical trial, LMA-Classic and single-use Ambu
laryngeal mask (ALM) are compared and costs are analyzed.
Materials and Methods: After approval of the local ethics committee and
written consent, 60 patients scheduled for elective ambulatory interventions
were randomized to be ventilated with either LMA or ALM. General anaes-
thesia was standardized, and airway devices were placed according to man-
ufacturer’s instructions. Number of attempts, anaesthesia time, and time in
the recovery unit were recorded. Costs were calculated based on data
obtained from buying department (device costs) and controlling (process
costs: sterilization, personnel, storage, disposal).
Results and Discussions: Demographic data was comparable for both
groups, as were number of attempts, anaesthesia and recovery unit time,
resulting in no economic differences. With a prize per unit of € 120,00 for the
reusable LMA (up to 40 uses), one would expect a cost advantage as long
as the price per unit for the single-use ALM exceeds € 3,00. When costs for
autoclaving (€ 1,09) and personnel (€ 2,37) for each resterilization of LMA
are added (total € 6,46), the costs per use calculated as 1/40 of the device
cost account for only 46% of actual costs per use (�20 € LMA price results
in a change of only �4%). After deduction of 10% of the costs for storing
and disposal, the maximum price for the single-use product to be competi-
tive is € 5,81 (90% of € 6,46). Costs caused by wrong size selection, which
are applicable for both devices, leading to resterilization in the LMA and dis-
posal in the ALM, are not noted. Also not included are considerations on
reusable devices kept ready as backup for airway management but not fre-
quently used, and devices that are broken or lost, never reaching the maxi-
mum of recommended uses (up to 25% of the total stock),1,2 leading to
higher costs per actual use of LMA.
Conclusion(s): Calculations on device economy should not be based on
wholesale prices alone but should take into account process costs and
other important variables.
References:
1 Goodman EJ, Haas AJ. Anesth Analg 2004; 99:626–627.
2 Rosenberg H, Marr A, Smith C. Anesthesiology 2001; 95:A506.

A-1034
Randomized prospective comparison of LMA-ProSeal and
laryngeal tube LTS II
H.V. Genzwuerker1, S. Altmayer2, J. Hinkelbein1, C. Gernoth1, T. Viergutz1,
H. Ocker2

1Department of Anaesthesiology, Clinic and Intensive Care Medicine,
University Hospital Mannheim; 2Department of Anaesthesiology, University
Hospital Luebeck, Germany

Background and Goal of Study: Comparative studies of the LMA-ProSeal
(PS, LMA Company) and the Laryngeal Tube Suction (LTS, VBM Medizin-
technik) showed comparable results for both devices [1–3] with marked 

differences in only one trial [4]. The new LTS II [5] is compared to LMA-ProSeal
to assess device performance.
Materials and Methods: After approval of the local ethics committee and
written consent, 100 elective surgical patients were randomized to be venti-
lated with either PS or LTS II. Following preoxygenation and standardized
induction of general anaesthesia with fentanyl and propofol, airway devices
were placed according to manufacturer’s instructions. Attempt number (max. 2,
than other device) and time until first tidal volume were recorded. Ventilation
was standardized (tidal volume 7 ml kg
1, respiratory rate 12 min
1) and result-
ing PetCO2 was recorded. Airway leak pressure (maximum 40 cmH2O) was
measured with cuff pressures adjusted to 60 cmH2O. Ease of gastric tube
insertion was evaluated. Devices were inspected for traces of blood after
removal. Patients were questioned for postoperative complaints. Mann-
Whitney-U-test was used to compare groups.
Results and Discussions: 50 patients were ventilated with each device.
Demographic data as well as ASA-group, Mallampati score, hemodynamic
and respiratory variables were comparable for both groups. Insertion was
successful in a high percentage of patients (first/second attempt PS 43/6,
LTS II 44/4). After two failed attempts, the other device was successfully used
in 1 PS and 2 LTS II patients. Time until first tidal volume for PS and LTS II
was 25.5 � 11.5 and 25.0 � 10.1 seconds. Airway leak pressures were com-
parable: 32.0 (18–40) for PS and 33.1 (15–40) cmH2O for LTS II, peak airway
pressures 17.6 � 4.1 and 17.2 � 4.1 cmH2O. Gastric tube insertion failed in
2 patients of each group. Traces of blood were found in 3 PS patients and in
2 LTS II patients. In both groups postoperative complaints were mild and
infrequent.
Conclusion(s): In this prospective randomized trial, LMA-ProSeal and LTS
II were comparable in all respects
References:
1 Gaitini L. Anesthesiology 2004; 101:316–320.
2 Roth H. Eur J Anaesthesiol 2005; 22:117–122.
3 Bein B. Eur J Anaesthesiol 2005; 22:341–346.
4 Cook TM. Br J Anaesth 2005; 261–266.
5 Genzwuerker HV. Resuscitation 2005; 231–233.

A-1035
A comparison of the ProSeal laryngeal mask and the
laryngeal tube suction – II in spontaneously breathing
anaesthetized patients
E. Figueredo1, A. Moret2, I. Navarro1, S. Arteaga2

1Department of Anesthesiology, Hospital Torrecardenas, Almeria, Spain;
2Department of Anesthesiology, Hospital General Universitario de Alicante,
Spain

Background and Goals: We compared ease of insertion, quality of ventilation
and postoperative discomfort after short surgical interventions in sponta-
neously breathing patients between two new devices for airway manage-
ment: the ProSeal® Laryngeal Mask Airway (PLMA) and the Laryngeal Tube
Suction II (LTS-II).
Materials and Methods: Following induction with fentanyl and propofol,
108 fasted patients of both sexes, classified as ASA physical status I or II,
aged 18–70, and scheduled for elective surgery of expected short duration
were randomly allocated to the PLMA (n � 54) or LTS-II (n � 54). If the
anaesthetist could not effectively establish an airway using the initial ran-
domized device after three insertion attempts, the alternative device was
used. The anaesthetist assessed the overall ease of PLMA or LTS-II insertion
as easy, moderate, difficult or impossible.

The presence of gas leaks was detected by auscultation at neck and
mouth. Then, the maximal expired tidal volume was measured.

The incidence of laryngopharyngeal discomfort (sore throat, dysphagia
and/or dysphonia) was checked 24 hours after the intervention.
Results: First-attempt insertion success rates were more frequent for the
PLMA (85.2% vs. 70.4%), but success rates were similar (98.2% vs. 90.7%)
after three attempts. The anaesthetist considered that insertion of the PLMA
was easy in 46 of the 54 cases whilst the insertion of the LTS-II was easy in
33 of the 54 cases. (P � 0.01)

The insertion of the MLPS took place without difficulty in the five patients
in whom the insertion of the LTS-II proved impossible. On the other hand,
the insertion of the LTS-II was possible in the patient in whom the insertion
of the MLPS was not possible.

Expired tidal volume was similar with both devices (457 vs. 429 mL;
MLPS, LTS-II respectively). The PLMA formed a more effective seal than the
LTS-II (P � 0.05).

There were no differences in the incidence of intolerance, sore throat,
dysphagia and/or dysphonia between both devices.
Conclusion: We conclude that the PLMA showed greater ease of insertion
and reliability than the LTS-II. The quality of ventilation and the incidence of
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postoperative complications in non-paralyzed anesthetized patients were
similar between both devices.

A-1036
Evaluation of single use vs multiple use intubating laryngeal
mask for tracheal intubation using the flexible lightwand
V. Dimitriou, I. Zogogiannis, Ch. Alexopoulos, C. Chantzi, C. Iatrou, 
G.S. Voyagis

Department of Anaesthesia, G. Gennimatas General Hospital of Athens,
Athens, Greece

Aim of the Study: To evaluate the single use intubating laryngeal mask
(ILM) vs multiple use ILM for tracheal intubation using the flexible lightwand
(FLW). The FLW consists of a completely flexible thin plastic catheter, a bulb
attached to its distal end, a 15-mm concentric adaptor at its proximal end
and an extension ending in a battery with a power switch. The device is
placed into a straight silicone tracheal tube (TT) in such a way that the bulb
is adjusted to the distal end of the TT.
Material and Methods: After IRB approval and informed consent 70 patients
were included, ASA 1–3, aged 23–70 yr, weight 52–105 kg, scheduled to
undergo propofol/Fentanyl/cisatracurium anaesthesia for elective surgery.
Patients were randomly allocated to a double comparative trial and were
intubated using the flexible lightwand through either the single use (SU) ILM
(n � 30, group A) or the multiple use (MU) ILM (n � 40, group B). The TT pre-
loaded with the FLW was inserted through the ILM and by observing the
glow on the neck was advanced into the trachea. Whenever resistance was
felt during insertion, appropriate adjusting manouevres were performed. The
number of manouevres performed, the total duration of the procedure and
the final outcome were recorded. Failure to intubate was defined as inability
to place the TT successfully after four manouevres have been attempted.
Results: The ILM was placed successfully in all patients. The results are shown
in the table. Values are expressed as mean (�SD) or numbers of patients.

Manouevres per patient

ILM Duration (s) 0 1 2–4 Fail

SU 30 � 7 15/30 12/30 3/30 0
(50%) (40%) (10%)

MU 28 � 7 25/40 12/40 3/40 0
(62.5%) (30%) (7.5%)

p NSSa NSSb

a Unpaired t-test, b Chi square test, NSS: Non statistical significant.

Conclusion: The single use ILM is equally effective with the multiple use
ILM for tracheal intubation using the FLW.

A-1037
The use of small-dose vecronium and midazolam facilitate
laryngeal mask airway ProSeal, during target-controlled
infusion of propofol
M. Maekawa1, S. Shinoda1, T. Shiga1, M. Arakawa1, Y. Ohe1, Y. Hamada2

1Department of Anesthesiology, Toho University Medical Center Oohashi
Hospital, Japan; 2Department of Anesthesiology, Toho University Medical
Center Oomori Hospital, Japan

Background and Goal of Study: To assess the laryngeal mask airway
ProSeal (PLMA) insertion conditions produced by using small-dose vecro-
nium during the induction of anesthesia with midazolam, fentanyl and target
controlled infusion (TCI) of propofol.
Materials and Methods: Patients were randomaly divided into two groups
of 20 to compare the effects of with or without vecronium. Three minutes after
intravenous injection of midazolam 0.08 mg/kg, the patients receive 2.0
microg/kg fentanyl and tci of propofol with 2 microg/ml of target plasma con-
centrations (Cpt), PLMA was inserted when the bispectral index (BIS) values
reached below 45. The PLMA insertion conditions (mouth opening, cough-
ing, gagging, head or limb movement, overall ease of insertion) were assessed,
and hemodynamic responses were evaluated after PLMA insertion.
Results and Discussions: There was no significant difference between the
two groups with regard to the physical or clinical characteristics of the
patients. Insertion of the LMA was graded as easy in 85% of patients who
received vecronium, compared with 55% of patients without vecronium. The
total dose of propofol needed to place an PLMA in the vecronium group was
lower than without vecronium group (1.1 vs 3.2 mg/kg).

Insertion of the PLMA in the anesthetized patient can sometimes be diffi-
cult, because of inadequate jaw opening, gagging or coughing. Propofol has
been recommended because of its depressant effect on laryngeal reflexes,
but relatively large doses of propofol are required to achieve successful PLMA
insertion and it causes unwanted cardiorespiratory depression. Vecronium

has a rapid onset and a short duration. It facilitates PLMA insertion probably
by relaxing the laryngeal muscles. And there was a significant reduction in
total dose of propofol needed to insert the PLMA when small-dose vecro-
nium was used and this was associated with less hypotension.
Conclusion: The use of small-dose vecronium 0.06 mg/kg with midazolam
0.08 mg/kg, 2.0 microg/kg fentanyl and TCI of propofol with 2.0 microg/ml of
Cpt facilitated PLMA insertion, reducing the total dose of propofol needed,
reduce the incidences of hypotension and improved the chance of correct
positioning of PLMA.

A-1038
Comparison between the laryngeal tube sonda II and the
endotracheal tube
L. Gaitini, B. Yanovski, R. Toame, K. Keresh, I. Reznikov, M. Samri

Department of Anesthesiology, Bnai-Zion Medical Center, The Bruce
Rappaport Faculty of Medicine, Technion, Israel Institute of Technology,
Haifa, Israel

Background and Goal of Study: The newly introduced Laryngeal Tube
Sonda II. LTS II (VBM Medizintechnik, Susltz, Germany) is a further development
of the Laryngeal Tube Suction (LTS)1. The LTS II is latex-free, double lumen
silicon tube wherein one lumen is used for ventilation and the other for gas-
tric tube placement.

To own knowledge, no study has yet compared the LTS II with the endo-
tracheal tube (ETT).

We hypothesized that the LTS II and the ETT perform similarly as mea-
sured by oxygenation and ventilation at the prefixed peak ventilatory pres-
sure of 19 cc H2O.
Materials and Methods: The study was approved by the Hospital Ethics
Committee and informed consent was obtained. ASA I adult patients under-
going general anesthesia were randomly allocated to receive either LTS II or
ETT (n � 40 each group).

The patients were ventilated using pressure control mode ventilation with
19 cc H2O peak inspiratory pressure. Oxygen saturation (SO2) and end tidal
CO2 (EtCO2) were measured and recorded. Breath by breath spirometry data
was obtained using a side-stream spirometry device.
Results and Discussions: Successful insertion was achieved in 98% for
the LTS II and 100% for the ETT. SO2 and EtCO2 for LTS II and for ETT respec-
tively were 97.2% (�2); 38.1 mmHg (�6) and 98.7% (�2); 38.5 mmHg.
Inspiratory Tidal Volume and Expiratory Tidal Volume for LTS II and for ETT
respectively were 633 cc (�38); 545 cc (�47) and 570 cc (�33); 536 cc
(�35).
Conclusion(s): This study suggests that clinical performance of the LTS II
and the ETT is similar with regard to oxygenation and ventilation using pres-
sure control ventilation with 19 cc H2O of peak pressure.
Reference:
1 Gaitini L, et al. Randomized Controlled Trial Comparing the Proseal Laryngeal Mask

Airway with the Laryngeal Tube Suction in mechanically ventilated patients.
Anesthesiology 2004 Aug; 101(2):316–20.

A-1039
Randomized comparison of laryngeal tube with laryngeal
mask airway during general anaesthesia with controlled
ventilation
T.S. Yildiz, M. Solak, K. Toker

Department of Anaesthesiology and Reanimation, University Hospital of
Kocaeli, Kocaeli, Turkey

Background and Goal of Study: The laryngeal mask airway (LMA;
Laryngeal Mask Company, Henley-on-Thames, UK) is an established airway
device, whereas the laryngeal tube (LT) is relatively new supraglottic ventila-
tory device for airway management (1,2). The aim of this study was to com-
pare the LMA and the LT in terms of ease of insertion, ventilation quality
during anesthesia with controlled ventilation, and to evaluate their impact on
postoperative laryngopharyngeal discomfort.
Materials and Methods: In 100 patients undergoing general anesthesia for
urological surgery, anesthesia was induced with propofol and fentanyl and
maintained with isoflurane and nitrous oxide. Patients were randomized to
controlled ventilation with the LT (n � 50) or the LMA (n � 50). After 1, 15,
30, 45, 60, 75, 90, and 120 min of ventilation with the LT or LMA, oxygen sat-
uration, end-expiratory carbon dioxide, expiratory tidal volume, peak airway
pressure, plato pressure, and dynamic compliance were recorded. The inci-
dence of postoperative laryngopharyngeal discomfort was also evaluated.
Results and Discussion: No differences in patients characteristics were
detected between groups. First attempt insertion success rates were more
frequent for the LT (84.8% versus 56.1%; p � 0.001). Ventilation variables
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revealed sufficient ventilation and oxygenation with either device. Dynamic
compliance was significantly higher when using the LT compared with the
LMA. The number of patients in whom blood on the removed device during
emergence was significantly higher with LMA than LT (p � 0.05).
Conclusions: We have demonstrated that successful insertion is more likely
with the LT than with the LMA. Insertion of the LMA requires more attempts
and causes a greater number of complication. Using the LT and LMA
resulted in comparable ventilation variables in this model of ASA physical
status I and II patients undergoing routine surgical procedures. The newly
developed LT may be a simple alternative device to secure the airway.
References:
1 Brain AIJ, McGhee TD, McAteer EJ, et al. Anaesthesia 1985; 40: 356–361.
2 Genzwuerker H, Hilker T, Hohner E, et al. Prehosp Emerg Care 2000; 4: 168–172.

A-1040
Clinical evaluation of four disposable laryngeal masks
A. López, R. Valero, P. Bovaira, T. Anglada, M. Pons, X. Sala, C. Gomar

Department of Anesthesiology, Hospital Clínic Barcelona, Spain

Background and Goal of Study: Disposable laryngeal masks (DLM) pre-
vent infectious disease transmission, but new designs and materials may
imply differences in clinical performance and learning curve of insertion. We
compared the clinical use of four DLM: Ambu LM (Ambu), Soft Seal (Portex),
Solus (Intersurgical) and LMA Unique (LMA) in terms of ease of insertion, air-
way seal efficacy, and complications derived of its use.
Materials and Methods: 205 patients were randomly allocated in four
groups, Ambu, Intersurgical, LMA or Portex. Time and number of attempts
needed for insertion, quality of ventilation, airway seal pressure at 60 cmH2O
of intracuff pressure, and complications were evaluated.
Results and Discussions: Main results are shown in the following table:

Ambu Intrsurg LMA Portex

First attempt (%) 76 57* 78 67
Failure at third attempt (%) 3 6 2 8
Time needed (s) 21.1 � 10 36.9 � 43 31.9 � 45 34.5 � 24
Optimal ventilation (%) 95 94 100 92
Airway seal pres. (cmH2O) 23.7 � 5 20.9 � 4 22.1 � 6 27.3 � 5*
Blood on mask (%) 12.3 16.9 10.2 38.5*
Sore throat (%) 6.3 9.4 8.2 10.3

*p � 0.05.

Conclusion(s): Our results suggest different clinical performance and
learning curve of use for disposable laryngeal masks. Ambú LM and LMA
Unique appear to be easier to insert and less traumatic. Portex LM achieves
a slightly more effective airway seal.

A-1041
The ProSeal laryngeal mask airway is an effective alternative
to laryngoscope-guided tracheal intubation for
gynaecological laparoscopy
Y. Lim1, S. Goel2, J. Brimacombe3, A. Ng1

1Department of Womens Anaesthesia, KK Womens and Childrens Hospital,
Singapore; 2Department of Anaesthesia, Mumbai, India; 3Department of
Anaesthesia and Intensive Care, Cairns Base Hospital

Background and Goal of Study: The ProSeal™ laryngeal mask airway
(PLMA) is a supraglottic airway device with a modified cuff to improve the
seal and a drain tube to prevent aspiration and gastric insufflation(1). We
compare ProSeal™ Laryngeal Mask Airway (PLMA) with endotracheal tube
(TT) in a randomised non-crossover prospective trial as an effective alterna-
tive in gynaecological laparoscopy.
Materials and Methods: After hospital ethics committee approval and
informed consent, we recruited 180 patients undergoing elective gynaecologi-
cal laparoscopy. They were randomised to PLMA (n � 90) or TT (n � 90). After
induction of general anaesthesia, respective devices were inserted. The fol-
lowing data were collected: Ventilatory capability, number of insertion attempts
(Maximum 3 attempts), time to achieve effective airway, hemodynamic
responses to insertion and removal. Oropharyngeal leak pressures and ease of
gastric tube placement were recorded for PLMA group. Sample size was pow-
ered to detect a difference of 5% for successful ventilation (�:0.05, �:0.2).
Results and Discussions: The number of attempts was similar but effec-
tive airway time was shorter for PLMA (21 � 14 s vs. 33 � 17 s, p � 0.001).
Both devices were successfully inserted within three attempts. There were
no episodes of failed ventilation or hypoxia. Hemodynamic stress responses
were greater for TT. Duration of surgery, pneumoperitoneum, intra-abdominal
pressures and gastric size were similar for both groups. There were no dif-
ferences in frequency of complications or sore throat. Oropharyngeal leak

pressure for PLMA was 27 � 4 cmH20. Orogastric tube insertion was easy in
80 patients and difficult in 10 patients.
Conclusion: The ProSeal™ LMA is an effective alternative to endotracheal
intubation for gynecological laparoscopy. It is quicker to establish and asso-
ciated with an attenuated hemodynamic response to insertion and removal.
Reference:
1 Brain AIJ, Verghese C, Strube PJ. The LMA ‘ProSeal’ – a laryngeal mask with an

oesophageal vent. Br J Anaesth 2000; 84: 650–4.

A-1042
Propofol induced less pharyngeal discomfort than
thiopentone in patients receiving laryngeal mask airway
(LMA) insertion
Y.Y. Chia, S.Y. Lee, K. Liu

Department of Anesthesiology, Kaohsiung Veterans General Hospital, and
School of Medicine, National Yang-Ming University, Taiwan

Background and Goal of Study: LMA related postoperative pharyngeal dis-
comfort such as sore throat, dysphasia, and dysphonia were not infrequent,
even comparable with tracheal intubation (1), which often resulted in dissat-
isfaction of the patients (2). Previous studies demonstrated that propofol
induced less gagging, coughing or laryngospasm, and provided intense
suppression on airway reflex during tracheal intubation when compared with
thiopentone (3). Whether the choice of induction agents of anaesthesia plays
a role in the improvement of the minor complications with the insertion of
LMA is still unclear. The prospective, double blind, randomised study was
conducted to compare the incidence of postoperative pharyngeal discom-
fort after LMA with induction agent propofol or thiopentone.
Materials and Methods: 406 patients were randomly assigned into two
groups; Propofol and Thiopentone group. Anaesthesia and monitor were stan-
dardized. All patients received fentanyl 1 ug/kg. Then, the patients in Propofol
group were induced with 2.5 mg/kg propofol and the patients in Thiopentone
group received 1.5 mg/kg thiopentone. Succinylcholine 0.5 mg/kg was admin-
istered to facilitate LMA insertion. Sevoflurane 1–2 MAC in 50% oxygen was
adjusted to maintain depth of anaesthesia. Postoperatively, we evaluated
and recorded the incidence of pharyngeal discomfort at postoperative 2, 12,
and 24 hours.
Results and Discussions: The incidence of sore throat in Thiopentone
group was significantly higher than the Propofol group at postoperative 2
and 12 hours (P � 0.05); while the incidence of dysphonia and dysphasia in
Thiopentone group was significantly higher than the Propofol group at post-
operative 2 hours (P � 0.05). The incidence of postoperative nausea and
vomiting (PONV) in Thiopentone group was also significantly higher than
those of Propofol group at postoperative 2 hours (P � 0.05).
Conclusion(s): At the dose of propofol administered provided more protec-
tion against LMA induced immediate pharyngeal discomfort and PONV than
a regular induction dose of thiopentone.
References:
1 Anesthesiology 2002;96:289–95.
2 Br J Anaesth 2004;92:541–3.
3 Anesthesiology 2001;94:760–6.

A-1043
Airway sealing and waste gas exposure during 
mechanical ventilation using CobraPLA compared 
with LMA classic
K. Schebesta, V. Lorenz, T. Hartmann, K. Hoerauf, P. Krafft

Department of Anesthesiology & Intensive Care Medicine, 
Medical University of Vienna, Waehringer Guertel, 
Vienna, Austria

Background and Goal of Study: Recent data clearly demonstrate that
chronic exposure to trace concentrations of volatile anesthetics and nitrous
oxide may be hazardous. Compared with tracheal intubation waste gas expo-
sure is higher during the use of supraglottic airway devices. The CobraPLA™
(Engineered Medical Systems, IN, USA) is a recently introduced supraglottic
airway, intended to provide easier insertion and improved airway sealing 
(1). The aim of this randomized study was to compare performance and seal-
ing capacities of the CobraPLA with the LMA classic.
Materials and Methods: After approval by the IRB, 40 ASA I and II patients
undergoing minor surgery were grouped as CobraPLA (n � 20) or LMA
group (n � 20). Leak pressures were assessed at airway pressures up to
30 cmH2O or until audible gas leakage occurred. Environmental waste gas
pollution was measured at two different sites (patient’s mouth and anes-
thetist’s breathing zone) with a spectrometer detecting sevoflurane and
nitrous oxide.
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Results and Discussions: Correct CobraPLA positioning was possible in
19/20 patients (95%). The 1st insertion attempt was successful in 15 (75%),
a 2nd attempt was necessary in 4 (20%) and in 1 patient insertion failed after
3 attempts. Correct positioning of the LMA classic was possible in all
patients, a 2nd attempt was necessary in 2 patients and a 3rd attempt in 1
patient. Average leak pressure of the CobraPLA was 25 � 5 cmH2O, com-
pared to 21 � 4 cmH2O of the LMA classic (p � 0.05). Sealing up to
30 cmH2O was observed in 6 patients within the CobraPLA-group and one
LMA classic patient. Spectrometric assessment of wasted Sevoflurane and
N2O showed a trend to higher OR pollution during LMA classic ventilation at
both sites.
Conclusions: Both airways performed well and sufficient ventilatory support
was possible in all but one CobraPLA patient. Sealing capacity of the
CobraPLA was significantly better and OR air contamination with waste
anesthetic gases might be reduced using the new CobraPLA.
Reference:
1 Akca O, Wadhwa A, Sengupta P, et al. Anesth Analg. 2004;99:272–8.

A-1044
A clinical comparison of the disposable ambu laryngeal mask
and LMA unique
G. Andersen1, D. Tran-Van2, J.D. Brandt1, Y. Herve2

1Department of Anaesthesiology, Herlev University Hospital, Denmark;
2Department of Anaesthesiology, H.I.A. Robert Picque, France

Background and Goal of Study: The Ambu™ Laryngeal Mask (ALM) is a
disposable supraglottic airway device. The goal of this randomised, single-
blinded, multi-centre study is to compare its performance with the LMA
Unique™ (LMA-U) in non-paralysed adult patients.
Materials and Methods: After ethics committee approval and written
informed consent, 65 adult patients ASA grade 1–2, scheduled for short-
lasting anaesthesia were included. Patients with BMI � 30�kg�m
2 or predicted
difficult airway were not included. After induction of anaesthesia, size 3 to 5
ALM (group 1) or LMA-U (group 2) was inserted in strict accordance with the
manufacturer’s recommendations. Success and insertion time, oropharyn-
geal leak pressure (OLP), peak airway pressure (PAP) and fiberoptic view
were recorded. Per and postoperative (sore throat, dysphonia or dysphagia)
side effects were recorded. Differences were assessed with �2 or Fischer
Exact test, Student t-test and Mann-Whitney test.
Results and Discussions: Five patients were excluded. There was no differ-
ence regarding demographic data and haemodynamic preoperative parame-
ter values. First insertion success rates (76.7% vs. 86.7%), and insertion time
in first attempt (32.9 � 9.4 s vs. 34.1 � 11.7 s respectively) were comparable
in the two groups. Mean PAP was similar (15 � 2.7 cmH2O vs. 14.5 �

3.4 cmH2O) but mean OLP (21.8 � 4.3 cmH2O vs. 18.7 � 4.7 cmH2O;
p � 0.011) and the difference between OLP and PAP (6.8 � 5.3 cmH2O vs.
4.2 � 3.8 cmH2O. p � 0.036) was higher with the Ambu™ Laryngeal Mask.
There was no difference regarding the pre and postoperative side effects.

ALM LMA-U

Fiberoptic view n % n %

VC not seen 1 3.3 2 6.7
VC and anterior part of E 16 53.3 12 40
VC and posterior part of E 9 30 12 40
Only VC 4 13.3 4 13.3

With VC: Vocal cords and E: Epiglottis (p � 0.643).

Conclusion(s): The Ambu™ Laryngeal Mask and LMA Unique™ are equal
in performance regarding handling and side effects. A higher OLP in the
Ambu™ Laryngeal Mask suggests a better airway sealing.

A-1045
Easytube: comparison between two insertion techniques
D. Sandresc1, O. Bedreag1, M. Papurica1, C. Plavat1, M. Rimineantu1, S. Vaida2

1Department of Anesthesiology, V. Babes University Hospital of Timisoara,
Penn State College of Medicine; 2Department of Anesthesiology, Penn
State College of Medicine, Romania

Background and Goal of Study: The EasyTube (EzT) (Teleflex, Ruesch,
Stuttgart, Germany) is a new disposable, polyvinyl-chloride, double-lumen,
supraglottic airway device. It allows ventilation in either esophageal or tracheal
position, however it is expected to enter the esophagus in most cases. While
it is similar to the Combitube, its advantages are that the distal end is much
thinner, the balloon is latexfree, a bronchoscope may be passed and a pedi-
atric size is available. (1) The EzT may be positioned in the esophagus blindly
or using a laryngoscope. The aim of the study was to compare the blind vs
laryngoscopy – guided technique for the esophageal insertion of the EzT.

Materials and Methods: Thirty ASA I–II patients, Mallampati I and II adult
patients, between 50–80 kg, undergoing minor surgery, were randomly allo-
cated for esophageal EzT insertion using the blind or laryngoscopy-guided
technique. Both insertion techniques were performed according to the man-
ufacturer’s instructions. Data were collected for number of attempts and time
taken to provide an effective airway, for blood straining and postoperative air-
way morbidity. The time to obtain an effective airway was noted from the
removal of the face mask to confirmation of normal ventilation, expressed by
bilateral chest movement and normal capnography curve.
Results and Discussions: There were no failures on inserting the device with
both techniques. First attempt/second attempt insertion rates were 86%/
14% for the blind insertion technique and 93%/7% for the laryngoscopic-
guided technique. Time to achieve an effective airway was 31 � 4 seconds
for the blind technique and 33 � 6 seconds for the laryngoscopic-guided
technique. After removal of the device blood stains were observed in eight
patients, 4 patients in each group. Sore throat in Post Anesthesia Care Unit
was 20% for both groups, and no patient required treatment.
Conclusion: We conclude that insertion of the EzT is equally successful with
or without using a laryngoscope.
Reference:
1 Thierbach AR, Piepho T, Maybauer MO. A new device for emergency airway man-

agement: the EasyTube. Resuscitation 2004; 60:347.

A-1046
LMA classic versus lma ambu in patients undergoing
orthopedic surgery
L. Miceli, S. Mattelig, N. Fasano, S. De Lucia, C. Savoia, G. Della Rocca

Department of Anesthesia, University of Udine (Italy)

Background and Goals: The Laryngeal Mask Airway (LMA) does not
require the use of a laryngoscope, it is easy to introduce and reduces the
risks of laryngeal trauma and it is suitable to the anatomical structures. We
compared the standard LMA to a new sovraglottis device, the AMBU® mask,
in term of safety, easiness of introduction and property of ventilation. (1, 2)
Materials and Methods: 22 patients undergoing orthopedical surgery were
enrolled in the study and divided into 2 groups: group LMA and group Ambu
(ASA I–II, age ranged of 18 to 80 years). General anesthesia (propofol
2.5 mg/kg, remifentanyl c.i. 0.05–0.5 mcg/kg/min, sevoflurane or desflurane,
without muscle relaxant) was associated with peripherical nerve or epidural
block. The correct position of the devices was checked with a flexible
fibrescope (Karl Storz® Endoskope mod.113011, Tuttlingen, Germany) using
the Brimacombe and Berry score (B-B score) (3). T-Student test was used to
analyze mean time of insertion and air pressure leak, Mann Withney test for
side effects.
Results and Discussion: Mean insertion time and maximum pressure air
leak are reported in the table

LMA AMBU p

Insertion (sec.) 20.7 � 5.2 14.4 � 7.4 0.032
Air leak (cm H2O) 26.1 � 4.0 24.0 � 5.3 0.33
B-B score 2.5 � 1.2 3.0 � 1.1 0.53

Conclusion: The Ambu® mask is a valid alternative to the LMA classic
because of its structure (unflexible grip and smaller thickness) without side
effects.
References:
1 Verghese C. Anest Analg 1996; 82:129–33.
2 Brimacombe J. Anaesthesia 1996; 51:76–80.
3 Brimacombe J, Berry A. Anesth Analg 1993; 76:457.

A-1047
A cross-over trial comparing Ambu Laryngeal mask with
Classic Laryngeal Mask Airway under anaesthesia
D. Redfern, G. Sudhir, A.R. Wilkes, J.E. Hall

University Hospital of Wales, Cardiff University, Heath Park, Cardiff, UK

Background: Transmission of prior related diseases like variant CJD associ-
ated with the use of reusable airway equipment has been of concern in recent
years1. This has lead to an increase in disposable airway equipment available
in the market. We compared the disposable Ambu Laryngeal mask™ with the
reusable Classic Laryngeal Mask Airway™.
Materials and Methods: After ethics committee approval and written
informed consent, we recruited 37 patients (ASA 1–3) in this randomized cross
over study. Patients received a standard anesthetic using a total intravenous
anesthesia technique. A standard depth of anesthesia was achieved after
which each patient received both supraglottic airway devices one after the
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other in random order. We compared first attempt success rate and ease of
insertion of the two devices. Ease of insertion was scored on a visual analogue
scale (0–100: impossible to very easy). P � 0.05 was considered significant
Results: First attempt insertion success: (n � 37)

Ambu LM

Success Failure

Classic LMA Success 28 1
Failure 5 3

Ambu LM: 89.2%; Classic LMA: 78.4%; p � 0.22 (McNemar test).
Ease of insertion: median [IQR]; Ambu LM: 86 [76–94.5]; Classic LMA: 85 [59–89];
p � 0.046 (Wilcoxon signed rank test).

Conclusions: First attempt success rate for Ambu laryngeal mask was iden-
tical to Classic LMA. Ease of insertion was significantly easier with Ambu
laryngeal mask.
Reference:
1 Hirsch N. Anaesthesia 2005; 60:664–67.

A-1048
Clinical comparison between PAXpress™ and the laryngeal
mask™ during general anesthesia
M.J. Asensio1, J.M. Zaballos2, S. Ortiz2, R. Ascoz2, M.J. Salvador1

1Service of Anesthesia and Reanimation, Hospital Virgen del Camino,
Pamplona, Spain; 2Department of Anesthesiology and Perioperative
Medicine, Policlinica Guipuzcoa, San Sebastián

Background and Goal of Study: A prospective study was performed to
compare the efficacy of the Paxpress™1 with that of the LMA™ in elective
surgical procedures under general anesthesia.
Materials and Methods: 60 ASA I–III patients (pt), 37 men and 23 women
were randomized to receive either the LMA (30) or Paxpress (30). Propofol
2–3 mg/kg, cisatracurium 0.03 mg/kg and remifentanil 0.10–0.20 	g/kg/min
were used for anesthesia induction. Positive pressure ventilation (PPV) with
Sevoflurane 0.6–1 MAC in 80% O2/air, was used for maintenance. Ventilation
and hemodynamic data were recorded every 5 min. The insertion time and
the number of insertion attempts, required to obtain adequate ventilation
were noted. It was determinated airway selling pressure with a manometer.
Results and Discussions: Both groups were comparable to demographic
characteristics.

Group LMA Group PAxpress
(n � 30) (n � 30) P value

Insertion time (sec.) 29.78 � 4.79 28.21 � 4.87 0.185 (NS)
Insertion attempts(1/2) 29/1 27/3 0.30 (NS)
Inspiratory airway 16.6 � 3.37 17.5 � 3.50 0.315 (NS)
pressures (cmH2O)
Cuff air volume (ml) 20.3 � 6.05 42.43 � 8.37 �0.001
Airway sealing 34.56 � 5.74 39.5 � 4.56 �0.001
pressures (cmH2O)

Gastric insuflation was positive in 1 pt in each group, without major adverse
reactions. After device removal, blood was found on 4 PAxpress devices
(13%) and on 3 LMA (10%). In the PAxpress group 4 pt (13%) complained of
pharyngeal soreness versus 2 pt (6%) in LMA. Data were analyzed using Chi-
square and Student’s t-tests. P � 0.05 was considered statistically significant.
Conclusion(s): PAxpress is an alternative to LMA during surgery, due to its
similar insertion time and its higher airway sealing pressures with similar side
effects.
Reference:
1 Vasilios Dimitrou. Can J Anaesth 2003; 50: 495–50.

A-1049
Streamlined liner of the pharinx airway (SLIPA™) in lateral
decubitus
G. Vitale, C. Domante, M. Greco, P. Maisano, A. Parini, M. Bonacina, 
G. Bellani, E. Colombo, G. Alberio, A. Coppadoro, M. Scanziani

Anesthesia and Intensive Care Department, S. Gerardo Hospital, Monza, Italy

Background and Goal of Study: SLIPA is a low-cost, single use, supra-
glottic device for airway control. Its safety has been demonstrated in supine

patients under general anesthesia1. We tested this device in patients under-
going orthopedic surgery in lateral position.
Materials and Methods: Consecutive consentient patients undergoing hip
surgery were enrolled. Patients at risk for inhalation, ASA 4, and oropharyn-
geal malformations were excluded. General anesthesia was induced with
propofol, midazolam and fentanyl, and maintained with Sevoflurane. SLIPA
was placed in patients operated in lateral decubitus. Laryngeal mask or endo-
tracheal tube was placed in patients operated in supine position, as a control
group. All patients received lumbar plexus block (ropivacaine 0.7% 30 ml).
During surgery, volume-controlled ventilation was maintained with tidal vol-
ume set at 8 ml/kg (TVs), FiO2 0.6 and 0 peep (Datex Ohmeda Advance S/5).
Vital and ventilatory parameters were recorded every 5 minutes. The differ-
ence between TVs and expiratory volumes (TVe) was computed in order to
quantify air leakage. Data (mean, range) were compared using student’s T-test.
Results and Discussions: 10 patients were studied in each group. All SLIPA
patients maintained a clinically adequate ventilation with minimal air leak
throughout surgery in lateral position:

SpO2 mean Et-CO2 mean TVs-Tve mean 
(range) (range) (mmHg) (range) (ml)

SLIPA 98 (97–100) 36.6 (30–43) 
20.7 (25–50)
Control 98 (97–100) 34.4 (29–40) 
20.4 (
8–69)

No postoperative respiratory complications occurred. There was no differ-
ence between SLIPA and controls.
Conclusion(s): SLIPA was safe and effective during mechanical ventilation in
lateral decubitus. Environmental anesthetic gas pollution should be assessed
in further study on SLIPA.
Reference:
1 Miller DM, Lavelle M. Anesthesia Analgesia 2002; 94:759–761.

A-1050
The newly developed easy tube: a comparison with the
esophageal-tracheal combitube in non paralyzed
anaesthetized adult patients
H. Francksen, B. Bein, W. Dietmer, J. Scholz, V. Doerges

Department of Anaesthesiology and Intensive Care Medicine, University
Hospital Schleswig-Holstein, Campus Kiel, Germany

Background and Goal of Study: The esophageal-tracheal combitube (CT)
is an established airway device for emergency use (1). The Easy Tube (ET) is
a relatively new disposable, polyvinyl-chloride, double-lumen, supraglottic
airway device. The purpose of this study was to assess both the Easy Tube
and the combitube in apneic patients during routine surgical procedures.
Materials and Methods: After IRB approval and written informed consent
44 patients (ASA 1–3), undergoing minor routine surgery were randomly allo-
cated to controlled ventilation (FiO2, 0.4; VT, 7 ml/kg; respiratory rate,
10 min
1) with the ET (n � 22) or CT (n � 22). Both devices were inserted by
a single experienced anesthesiologist; cuff inflation was performed with
75 ml of air (ET) and 70 ml (CT). After five and 10 minutes of ventilation SpO2,
etCO2, VTex and Paw were recorded. Time of insertion, failure rate and airway
leak pressure (2) were measured. Occurrence of gastric inflation was
assessed with a stethoscope placed on the epigastrium. Patients were
asked about sore-throat, dysphonia, and dysphagia 24 hours after surgery
(post-operative airway morbidity).
Results and Discussions: There were no differences in demographic data
between groups at baseline. Time of insertion was comparable with the ET
and CT (median: 58 sec; range, 27–150 sec vs. 76 sec; 35–183 sec; P � ns;
Failures; ET 9/22 vs. CT 3/22). Ventilation variables revealed sufficient venti-
lation and oxygenation with either device. Paw (ET: median 16 cm H2O; range
8–32 cm H2O; CT:22; 16–32) and airway leak pressure (ET: 20 � 6 cm H2O; vs.
CT: 30 � 8) were higher (P � s) with the CT compared to the ET. Post-
operative airway morbidity was significantly higher with the CT (CT-60% and
ET-25%). No gastric inflation occurred with either device. Subjective assess-
ment of handling was inferior with both devices.
Conclusion(s): The complex handling, resulting in some failures and post-
operative patients discomfort suggest that the Easy Tube is not superior to
the esophageal-tracheal combitube.
References:
1 Eur J. Anaesthesiol 2005; 22: � 341–346.
2 Br J. Anaesth 1999; 82: 286–7.
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AAA repair A-575
ABC analysis A-26
Abdominal compartment syndrome A-761
Abdominal compliance A-124, A-125, A-126
Abdominal elastance A-124, A-125, A-126, A-127
Abdominal perfusion pressure A-128
Accident rate A-833
Accuracy A-68
Acea A-583
Acetylcholine A-550
Acetylcholine receptor A-550
Acid–base balance A-199
Acid–base equilibrium, metabolic acidosis A-294, A-298, A-779
Acupressure A-54, A-137
Acute normovolemic haemodilution A-171, A-172, A-318
Acute pain service A-452, A-852
Acute pain unit A-160
Adductor pollicis A-3, A-161, A-164, A-167, A-529, A-530, A-533, 

A-534, A-558, A-648
Adenine content A-721
Adenosine A-288
Adenosine A1 receptor A-288, A-922
Adenosine, analgesic action A-596
Adenosine, vasodilator action A-596
Adjuvants A-434
Adolescents A-461, A-948
Adverse events A-973
AEPindex A-83
Age A-372, A-830
Age factors A-739, A-1022
Agitation, children, propofol A-668
AICD-implantation A-399
Air aspiration catheter A-156
Airway A-627, A-950, A-976, A-991, A-998, A-1007, A-1012, 

A-1022, A-1028, A-1031, A-1045, A-1047, A-1049, A-1050
Airway management A-1024
Airway sealing A-1043
Airway, aerosol penetration A-256
Airway, caliber A-986
Airway, complications A-682, A-985, A-986, A-988, A-995, 

A-1011, A-1035, A-1040
Airway, dead space A-265, A-682
Airway, elastance A-276
Airway, fiberoptics intubation A-258
Airway, impedance A-276
Airway, infections A-1033
Airway, intrapulmonary A-744
Airway, modification A-258
Airway, mucosa A-284, A-744
Airway, muscles A-141
Airway, obstruction A-988, A-990
Airway, oxygen A-258
Airway, patency A-1043
Airway, pharynx A-1042
Airway, pressure A-203, A-995
Airway, reflexes A-141, A-621, A-997, A-1013, A-1042
Airway, resistance A-276
Airway, stimulation A-284
Airway, suction A-258
Airway, tongue A-995
Alanine transaminase A-807
Alcohol A-734
Alcohol, withdrawal A-1029
Aldrete score A-304
Algorithm A-36, A-37
Alkaline phosphatase A-807
Allen test A-169
Allergy A-559, A-843, A-948
Allodynia A-929
Alpha2-adrenoceptor agonist A-506, A-507, A-604, A-605
Alprostadil A-575
Alternative medicines A-63
Alveolar clearance A-747
Ambulatory anaesthesia A-52

Ambulatory care A-62
Ambulatory surgery A-47, A-63
Ambulatory, inguinal herniorraphy A-413
Amitriptyline A-921
Anaemia A-176, A-780
Anaemia tolerance A-176
Anaesthesia A-8, A-66, A-129, A-133, A-282, A-404, A-548, A-619, 

A-653, A-662, A-967
Anaesthesia monitoring A-391
Anaesthesia quality management A-966
Anaesthesia, audit A-30, A-34, A-35, A-427
Anaesthesia, day-case A-48, A-51, A-53, A-58, A-65, A-71, A-414, 

A-423, A-428
Anaesthesia, dental A-652
Anaesthesia, depth A-78, A-80, A-81, A-84, A-110, A-112, A-113, A-117,

A-355, A-389, A-539
Anaesthesia, duration A-35, A-752
Anaesthesia, economics A-35
Anaesthesia, emergency service A-824, A-842
Anaesthesia, general A-67, A-113, A-162, A-173, A-226, A-267, A-299,

A-318, A-355, A-399, A-400, A-466, A-494, A-543, A-544, 
A-569, A-601, A-612, A-625, A-665, A-666, A-697, A-700, A-752, A-956,
A-1004, A-1044

Anaesthesia, geriatric A-494, A-739
Anaesthesia, hypnosis A-58
Anaesthesia, journals A-955
Anaesthesia, mice A-568
Anaesthesia, neurosurgical A-297, A-336, A-356, A-395
Anaesthesia, obstetric A-684, A-685, A-689, A-695, A-696, A-698, A-702,

A-703, A-709, A-713
Anaesthesia, otorhinolaryngological A-355, A-602
Anaesthesia, paediatric A-628, A-629, A-631, A-633 A-636, A-645, 

A-646, A-649, A-650, A-651, A-652, A-653, A-657, A-674, A-675, 
A-677, A-678

Anaesthesia, rats A-606
Anaesthesiology A-962
Anaesthetic A-644
Anaesthetic conserving device A-809
Anaesthetic consumption A-244
Anaesthetic local, lidocaine A-549
Anaesthetic management A-195
Anaesthetic technique A-60, A-420
Anaesthetic techniques, bronchoscopy A-272, A-281, A-992, A-1005, 

A-1029, A-1045
Anaesthetic techniques, conduction A-273, A-469
Anaesthetic techniques, endobronchial A-272
Anaesthetic techniques, extradural A-149, A-185, A-425, A-434, A-439
Anaesthetic techniques, fibreoptic A-54, A-632, A-998, A-1031
Anaesthetic techniques, hypotensive A-185
Anaesthetic techniques, hypothermia A-9, A-84, A-343, A-572
Anaesthetic techniques, i.m. A-123, A-600, A-630
Anaesthetic techniques, i.v. A-259, A-539, A-752
Anaesthetic techniques, i.v. bolus A-539
Anaesthetic techniques, i.v. infusion A-80, A-116, A-304, A-510, A-903
Anaesthetic techniques, i.v. regional A-184
Anaesthetic techniques, induction A-1, A-146, A-536, A-565, A-569, 

A-608, A-621, A-752, A-950
Anaesthetic techniques, inhalation A-752, A-956
Anaesthetic techniques, insufflation A-1032, A-1041
Anaesthetic techniques, laryngoscopy A-134, A-1000, A-1031
Anaesthetic techniques, loading dose A-441
Anaesthetic techniques, neuroanaesthesia A-369
Anaesthetic techniques, preoxygenation A-207, A-1017, 

A-1027, A-1034
Anaesthetic techniques, regional A-57, A-182, A-411, A-412, A-418, 

A-423, A-430, A-454, A-466, A-474, A-492, A-495, A-696, A-713
Anaesthetic techniques, regional, brachial plexus A-472, A-473, A-475,

A-481, A-485, A-487, A-489, A-851
Anaesthetic techniques, regional, caudal A-430, A-582, A-846
Anaesthetic techniques, regional, femoral A-464
Anaesthetic techniques, regional, inguinal A-645
Anaesthetic techniques, regional, intercostals A-636
Anaesthetic techniques, regional, interpleural A-455
Anaesthetic techniques, regional, knee A-418, A-432, A-437
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Anaesthetic techniques, regional, lumbar plexus A-492, A-498
Anaesthetic techniques, regional, obturator nerve A-492
Anaesthetic techniques, regional, palate A-651, A-1013
Anaesthetic techniques, regional, paravertebral A-482, A-483, A-892
Anaesthetic techniques, regional, peribulbar A-416
Anaesthetic techniques, regional, peripheral catheters A-475
Anaesthetic techniques, regional, rectus sheath A-638
Anaesthetic techniques, regional, sciatic A-498, A-898
Anaesthetic techniques, regional, stellate ganglion A-474, A-824
Anaesthetic techniques, regional, superior laryngeal mask A-485, A-950,

A-1035, A-1047, A-1048
Anaesthetic techniques, regional, thoracic A-259, A-335, A-438 A-892
Anaesthetic techniques, subarachnoid A-408, A-411, A-425, A-428,

A-430, A-684, A-703
Anaesthetic techniques, subarachnoid, levobupivacaine, baricity A-420
Anaesthetic techniques, subcutaneous A-222, A-421
Anaesthetic techniques, test doses A-709
Anaesthetic techniques, topical A-503, A-618
Anaesthetic techniques, transdermal A-860
Anaesthetic–analgesic regimens A-469
Anaesthetic-induced preconditioning A-237
Anaesthetics gases A-74, A-594, A-1043
Anaesthetics gases, helium A-990
Anaesthetics gases, nitrogen A-74, A-218
Anaesthetics gases, nitrous oxide A-48, A-71, A-74, A-692
Anaesthetics gases, trace concentrations A-74
Anaesthetics i.v. A-572
Anaesthetics i.v., etomidate A-702
Anaesthetics i.v., ketamine A-78, A-140, A-677, A-909
Anaesthetics i.v., propofol A-80, A-100, A-112, A-133, A-142, 

A-173, A-192, A-218, A-389, A-400, A-510, A-511, A-519, A-543, 
A-561, A-565, A-566, A-567, A-569, A-677, A-691, A-707, A-752, 
A-1042

Anaesthetics i.v., thiamyral A-54
Anaesthetics i.v., thiopentone A-1042
Anaesthetics local A-414, A-421, A-460, A-489, A-508, A-868
Anaesthetics local, amethocaine A-417
Anaesthetics local, bupivacaine A-380, A-408, A-472, A-498, A-523, 

A-716, A-895
Anaesthetics local, cocaine A-423
Anaesthetics local, EMLA A-503
Anaesthetics local, levobupivacaine A-712
Anaesthetics local, lignocaine A-417, A-421, A-986
Anaesthetics local, lidocaine-bupivacaine A-430
Anaesthetics local, mepivacaine A-480, A-485, A-491, A-492, A-493, 

A-494, A-496
Anaesthetics local, prilocaine A-503
Anaesthetics local, procaine A-429
Anaesthetics local, ropivacaine A-57, A-416, A-425, A-434, A-445, 

A-454, A-479, A-498, A-643, A-686, A-712, A-718, A-846, A-851, 
A-853, A-900

Anaesthetics local, xylocaine A-504
Anaesthetics volatile A-74, A-594
Anaesthetics volatile, atmospheric pollution A-74
Anaesthetics volatile, desflurane A-232, A-392, A-400, A-520, A-625, 

A-956
Anaesthetics volatile, halothane A-284
Anaesthetics volatile, isoflurane A-243, A-381, A-384, A-392, A-400, 

A-809, A-945
Anaesthetics volatile, sevoflurane A-48, A-50, A-71, A-81, A-113, 

A-165, A-190, A-192, A-248, A-367, A-377, A-381, A-385, A-386, 
A-543, A-562, A-595, A-621, A-625, A-648, A-926, A-958

Anaesthetics volatile, trace concentrations A-74
Anaesthetics, remifentanil A-650
Anaesthetist, activity A-32, A-35, A-38, A-695, A-1009
Anaesthetist, advisory service A-154
Anaesthetists A-982
Analeptics, caffeine A-982
Analgesia A-91, A-448, A-450, A-580, A-583, A-708, A-868
Analgesia, epidural A-92
Analgesia, multimodal A-853
Analgesia, obstetric A-692, A-695, A-696, A-701, A-706, A-711, A-712,

A-713, A-716, A-717, A-718
Analgesia, paediatric A-642
Analgesia, patient-controlled A-57, A-425, A-706, A-718, A-843, A-847,

A-851, A-855, A-860, A-861, A-865, A-867, A-874, A-891
Analgesia, postoperative A-25, A-57, A-398, A-454, A-464, 

A-472, A-600, A-643, A-706, A-845, A-847, A-854, A-855, 

A-860, A-873, A-875, A-877, A-898, A-903, A-913, A-914, 
A-920, A-931, A-932, A-935, A-936

Analgesia, pre-emptive A-903, A-911, A-914, A-934
Analgesia-opioids A-64
Analgesic A-604, A-605
Analgesic remifentanil A-123
Analgesic requirements A-868
Analgesic techniques A-57, A-938
Analgesic techniques, buccal A-600
Analgesic techniques, extradural A-523, A-718
Analgesic techniques, i.v. A-935
Analgesic techniques, infiltration A-398, A-895, A-913
Analgesic techniques, infusion A-914
Analgesic techniques, intra-articular A-882
Analgesic techniques, nasal A-771
Analgesic techniques, regional, intrapleural A-455
Analgesic techniques, subarachnoid A-33, A-932
Analgesic techniques, subhypnotic dose A-707
Analgesic techniques, topical A-419, A-503
Analgesic–opioids–morphine A-432
Analgesics A-943
Analgesics anti-inflammatory, steroid A-936
Analgesics i.v., remifentanil A-142, A-519, A-565, A-569
Analgesics non-opioid, aspirin A-324
Analgesics non-opioid, dexketoprofen A-913
Analgesics non-opioid, diclofenac A-851, A-917
Analgesics non-opioid, ibuprofen A-706
Analgesics non-opioid, indomethacin A-210
Analgesics non-opioid, ketoprofen A-53, A-494
Analgesics non-opioid, ketorolac A-472
Analgesics non-opioid, nefopam A-888
Analgesics non-opioid, paracetamol A-398, A-706, A-886, A-912, 

A-913, A-931
Analgesics non-opioid, parecoxib A-4, A-398, A-884, A-914
Analgesics non-opioid, pregabalin A-4, A-884
Analgesics opioid A-146, A-194, A-222, A-377, A-511, A-848, A-850, 
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Kemaloğlu, Y. A-679
Kemming, G. A-186, A-192
Kendrisic, M. A-50, A-417, A-697
Kendrisic, M.M. A-50, A-697
Kenmegni Foang, L. A-309
Kepgang, L. A-198
Kerautret, P. A-323
Kerbaul, F. A-211, A-753
Kerçi, M. A-358
Kërçi, M. A-427, A-826
Kerenyi, M. A-613
Keresh, K. A-1038
Kern, S. A-511, A-514
Kershaw, P. A-860
Kertscho, H. A-176
Kesiktas, E. A-939
Kesisoglou, I. A-865
Kett, A. A-614
Khaladj, N. A-169
Khalife, M. A-300, A-301
Khan, J.A. A-1025
Khaw, K.S. A-684
Khemakhem, K. A-413, A-708, A-887
Khridin, V. A-1010
Kiamiloglou, B. A-846, A-859
Kiefer, N. A-517, A-547
Kikas, R. A-660
Kikura, M. A-977
Kilic, Y. A-573
Kiliccioglu, F. A-911
Kiliçtas, I. A-234
Kim, B. A-493
Kim, C.S. A-295, A-658
Kim, G.S. A-295
Kim, H.K. A-554
Kim, H.S. A-658
Kim, J. A-305, A-997
Kim, J.H. A-392, A-512, A-1005
Kim, J.S. A-157, A-512
Kim, J.W. A-392
Kim, J.Y. A-512
Kim, K. A-372, A-647
Kim, K.T. A-392
Kim, L. A-305
Kim, M.H. A-232
Kim, O. A-371
Kim, S.C. A-251, A-615
Kim, S.D. A-658
Kim, S.H. A-615, A-658
Kim, S.I. A-615
Kim, S.O. A-928
Kim, T.Y. A-779
Kim, Y. A-997
Kim, Y.R. A-1005
Kimbimbi, T. A-326
Kirov, M. A-277, A-863, A-867
Kirralidou, A. A-556
Kishimoto, T. A-504
Kiskira, O. A-426, A-556, A-557, A-588, A-868,

A-907

Kiss, G. A-321, A-322, A-323
Kitakaze, M. A-245
Kitsou, M. A-129
Kiyooka, R. A-148, A-415, A-572, A-616
Kizil, Y. A-679
Klein, G.E. A-391
Klein, K. A-552
Kleinschmidt, S. A-628, A-629
Kleser, H. A-399
Klevko, V.A. A-737
Klimaschewski, L. A-586
Klok, T. A-42
Klopfenstein, C.E. A-39
Knapik, D. A-686
Knapik, M. A-229
Knapik, P. A-228, A-229, A-285, A-477, A-686,

A-852
Knels, L. A-278, A-726
Knoll, H. A-1015
Knuefermann, P. A-241, A-246, A-250, A-251,

A-748
Kober, A. A-70, A-824
Koblos, K. A-978
Kocay, A.M. A-463
Koch, E. A-278
Koch, T. A-59, A-94, A-109, A-111, A-114, 

A-278, A-279, A-433, A-460, A-452, A-461,
A-491, A-726, A-813, A-912

Kochkin, V.S. A-653
Kochs, E. A-811
Kochs, E.F. A-107, A-110, A-382, A-383, A-384,

A-385, A-386
Kocoglu, H. A-678
Kocum, A. A-498
Koeller, U. A-173, A-750
Koivisto, A.-P. A-604
Koivusalo, A.-M. A-91
Koljonen, V. A-27
Kolodziej, L. A-156
Kolosza, Z. A-624
Kolotoura, A. A-556, A-557, A-588, A-868, 

A-907
Kolsi, K. A-689, A-708, A-887
Konertz, W. A-754
Konrad, C. A-1033
Konstantinovic, S. A-49
Kontogiannopoulou, S. A-449
Kooij, F.O. A-42
Koopman-van Gemert, A. A-327
Koppert, W. A-4, A-880, A-884, A-886
Kordan, A.Z. A-44
Korhonen, I. A-95
Korkmaz, H. A-691
Kortchinsky, T. A-820
Kose, A. A-669
Kostopanagiotou, G. A-66, A-129, A-449, 

A-619, A-788
Kotani, Y. A-597
Kotso, E. A-865
Kouroukli, I. A-304
Kouskouri, A. A-97
Kouta, A. A-454
Kox, G. A-783
Kozian, A. A-289
Kozlov, I.A. A-538
Krafft, P. A-1043
Kralj, N. A-964
Krana, A. A-303, A-441
Kranke, E. A-36, A-37
Kranke, P. A-36, A-37, A-59
Krasniqi, I. A-668
Krawczuk, A. A-228
Kremastinou, F. A-366
Krepi, E. A-129, A-449, A-619
Kreuer, S. A-82, A-108, A-120, A-150, A-513, 

A-516, A-547
Kreutziger, J. A-839
Kreuzer, M. A-107, A-110, A-385

Kristensen, M.S. A-1011
Krivic, B. A-315, A-471
Krivosic-Horber, R. A-632
Krobot, R. A-549
Kröger, T. A-912
Kronas, N. A-186
Kteniadakis, N. A-865, A-1003
Kubitz, J. A-186, A-192
Kucewicz, E. A-228
Kucia, H. A-285, A-477, A-852
Kuech, M. A-82
Kugener, A. A-222
Kuklin, V. A-277
Kula, K. A-738
Kunstyr, J. A-910
Kupcsulik, P. A-41, A-130
Kurihara, H. A-74
Kurihara, S. A-233
Kurita, T. A-436
Kurokochi, N. A-72
Kurti, B. A-427
Kurz, A. A-216, A-222, A-727, A-798, A-837, 

A-839
Kurzova, A. A-876, A-879, A-910
Kusakari, Y. A-233
Kuschinsky, W. A-215
Kusza, K. A-564
Kutsogiannis, D. A-614
Kuusniemi, K. A-506, A-507
Kuyumcuoglu, C. A-713
Kuzkov, V. A-277, A-863, A-867
Kvalheim, V. A-174
Kwak, K.H. A-928
Kwak, Y.L. A-235
Kwok, W. A-237
Kwon, H.-U. A-376
Kwon, M.Y. A-929
Kwosek, A. A-852
Kymalainen, M. A-87, A-90
Kymäläinen, M. A-92, A-95
Kyo-kong, O. A-973
Kyrallidou, A. A-868
Kyriakoulakos, S. A-303

La Colla, L. A-522, A-561
Labourdette, C. A-841
Laboureyras, E. A-888, A-889
Laffon, M. A-53, A-422, A-683, A-771
Lagarrigue, F. A-771
Lagoudianakis, E. A-304
Lahaye, J. A-327
Lahner, D. A-795
Laine, K. A-526
Lakdawala, M. A-1032
Lamas, M. A-717
Lambert, E. A-24, A-965
Lamesic, G. A-631
Lamhaut, L. A-820
Lampa, M. A-1004
Lamsfus, J. A-265
Lamy, M. A-183, A-581, A-862, A-894, A-916
Landau, R. A-693
Landeiro, N. A-730, A-731
Lang, T. A-70, A-824
Lange, M. A-724
Langer, K. A-192
Laniewski-Wollk, P. A-657
Lanzillo, G. A-458, A-459
Lapostolle, F. A-827
Lara, I. A-935
Larbuisson, R. A-894
Larsen, R. A-108, A-226, A-329, A-431, A-513,

A-1015
Larsson, O. A-550
Laskowska, M. A-624
Laslo, C. A-774
Lassnigg, A. A-298
Latzke, D. A-70

294 Author index

Author index-37.qxd  4/29/06  5:38 PM  Page 294



Laubenthal, H. A-809
Lauer, S. A-290, A-462, A-505
Laulin, J.P. A-889
Laurencon, M. A-665, A-666
Lauritsen, T. A-632
Lauscher, P. A-176
Lavandhomme, P. A-377, A-704, A-714, 

A-904, A-926
Lawson, F.C. A-612
Laya, A. A-410, A-480, A-723, A-755
Lazar, M. A-332
Lazarev, V.V. A-653
Lazaridou, A. A-510
Le Bervet, J.-Y. A-1007
Le Roy, M. A-571, A-1007
Leal, N. A-527
Lebedinskaya, O. A-596
Lebedinski, K. A-408, A-596
Leblebici, H. A-263
Lebuffe, G. A-99, A-339, A-478, A-773
Lecharny, J.B. A-245
Lechner, E. A-661
Leclercq, S. A-712
Lecoq, J.P. A-183, A-862
Ledoux, D. A-894
Lee, A. A-684
Lee, C.H. A-437
Lee, C.J. A-438
Lee, D. A-618
Lee, H. A-424, A-618
Lee, J. A-493, A-779, A-997
Lee, J.R. A-380
Lee, J.S. A-636
Lee, K.-H. A-376
Lee, K.M. A-779
Lee, P.B. A-162
Lee, S. A-371, A-580, A-779
Lee, S.C. A-650
Lee, S.M. A-295
Lee, S.Y. A-1042
Lee, W. A-759
Lee, Y. A-610, A-997
Lee, Y.-B. A-376
Leem, J.G. A-380
Lefoll, C. A-644
Lehot, J.J. A-245, A-749
Lehtimaki, J. A-605
Lehtimäki, J. A-604
Lehtimäki, T. A-604
Leikin, Y. A-620
Leino, K. A-526
Leino, T. A-604, A-605
Lelias, A. A-341, A-643, A-792
Lemaire, L. A-62
Lemken, J. A-18
Lemoine, P. A-341, A-646
Lenoir, B. A-24, A-979
Leon, D. A-272
Lepage, C. A-979
Lequeux, P.Y. A-528
Lermitte, J. A-47
Lestar, M. A-203
Leuwer, M. A-587
Levano, S. A-960
Levati, A. A-967
Levin, A. A-6, A-361
Lew, M. A-205
Ley, S.C. A-18, A-19
Liapis, C. A-364
Lichvantsev, V.V. A-43
Lim, D.G. A-928
Lim, Y. A-718, A-1041
Lima, R. A-195
Limoges, V. A-827
Linard, C. A-683
Linkova, T.V. A-653
Lipfert, P. A-489, A-508
Lippert, F. A-817

Lirk, P. A-586
Lisulov, D. A-209
Litke, J. A-369
Litscher, G. A-137, A-355
Litvan, H. A-81, A-122
Litz, R. A-461
Litz, R.J. A-94, A-109, A-111, A-114, A-433, 

A-452, A-460, A-491
Liu, E.H.C. A-1029
Liu, K. A-1042
Liu, L.Y. A-9
LLau, J.V. A-330
Llewellyn, R.L. A-313
Llorens, J. A-264
Lloréns, J. A-267
Lo Cascio, F. A-112
Lobo, F. A-121, A-565, A-569
Loeb, T. A-821
Loer, S.A. A-282
Loho, N. A-750
Loit, R. A-170
Lomeña, F. A-352
Longarela, A. A-227
Loniewska, D. A-176
Loose, J.P. A-652
López, A. A-1040
López, S. A-943
Lopez, U. A-665, A-666
López, Y. A-1021
Lorenz, V. A-1043
Lorsomradee, S. A-171, A-172
Loureiro, R. A-31
Lubnin, A. A-297
Lucas, M. A-259, A-281, A-1022
Luchian, M. A-768
Ludbrook, G. A-523
Luetz, A. A-754
Luirink, M. A-154
Luis, L. A-195, A-945
Lukas, J. A-527
Lunz, D. A-576
Luode, T. A-428
Lupei, M.I. A-469
Lynch, J. A-955
Lysakowski, Ch. A-29
Lysy, M. A-879

Ma, D. A-578
Maatoug, M. A-887
Mabrok, M. A-638
Mabrouk, N. A-239
McAuley, F. A-201
McCartney, C. A-47
Mc Caul, C. A-273
McCaul, C. A-955
Macchiarini, P. A-188
Mcfadyen, G. A-971
Mc Geary, S. A-273
Machala, W. A-202
Macouillard, G. A-341
Macovei, R. A-332
Maekawa, M. A-1016, A-1037
Maghrebi, H. A-685
Magistris, L. A-494
Magues, J.P. A-316
Mah, C. A-298
Mahr, K.H. A-961
Maia, P. A-730, A-731
Maidatsi, P. A-1003
Maillet, J. A-118
Maione, S. A-1012
Maipuu, L. A-660
Mair, R. A-661
Maisano, P. A-1049
Mak, P. A-357
Maki, Y. A-93
Makri, A. A-8
Malagaris, S. A-869

Malagutti, G. A-73, A-896
Malahias, S. A-359
Maldonado, J. A-409
Malek, J. A-601, A-879, A-910
Málek, J. A-876
Malenkovic, V. A-209
Mamaya, B. A-117
Mamo, D. A-492
Manabe, M. A-148, A-415, A-572, A-616
Manataki, A. A-7, A-8
Mangia, F. A-458, A-459
Mangiameli, S. A-1027
Mangin, J.C. A-683
Mannakkara, C. A-694
Manohin, A. A-931
Manolaraki, M. A-40, A-448, A-715
Manolis, I. A-66
Manoukakis, D. A-715
Manouras, A. A-304
Manrique, S. A-630
Mansencal, N. A-189
Mansilla, R. A-32
Mantouvalou, M. A-559, A-957, A-1018
Mantz, J. A-245
Manvelian, G. A-523, A-895
Marchertiene, I. A-430
Marciniak, B. A-632
Marcus, M. A-551
Marfin, A. A-1008
Margarit, S. A-897
Marinello, J.L. A-834
Marinescu, S. A-536
Marinkovic, O. A-209
Maripuu, E. A-287
Mariscal, M.L. A-1021
Marku, F. A-427
Marn, S. A-931
Marolla, A. A-502
Marquez, E. A-325
Marquis, C. A-317
Marsili, M. A-147, A-720, A-721
Martin, H. A-59
Martín, M.F. A-195, A-945
Martín-Celemín, R. A-344
Martinez Palli, G. A-514
Martínez Simón, A. A-574
Martínez, A. A-131, A-484, A-898
Martinez, E. A-188, A-494, A-842
Martinez, F. A-947, A-963
Martinez, J. A-214, A-310
Martí-Valeri, C. A-1024
Martusevicius, R. A-1010
Martyn, J. A-804
Maruenda, A. A-789
Marukhnyak, L.I. A-472
Marx, G. A-729, A-909
Marzal, J.M. A-969
Mascia, A. A-870
Mashat, M. A-706
Mashio, H. A-998
Masoni, E. A-73
Maspero, G. A-73, A-896
Massó, E. A-178
Masson, F. A-347
Mata, J. A-160, A-331, A-949, A-954
Matamala, A. A-310
Mateu, I. A-801
Mathieu, D. A-820
Matias, C. A-14
Matiatou, S. A-449
Matsota, P. A-66, 129, A-449, A-619
Mattelig, S. A-1046
Matute, E. A-138, A-141, A-906
Matute, P. A-188
Maurette, P. A-888
Mausser, G. A-355
Mavridou, P. A-7, A-8
Mayeur, C. A-773

Author index 295

Author index-37.qxd  4/29/06  5:38 PM  Page 295



Mayor, F. A-857
Mayrhofer, D. A-872
Maze, M. A-578
Mazoyer, E. A-308
Mazur, V. A-319
Mazza, Ch. A-33
Mazzanti, F. A-742, A-873
Mecklenburgh, J.S. A-468
Meier, J. A-176
Meinhard, A. A-5, A-378
Meininger, D. A-199
Meiser, A. A-809
Meissner, W. A-25, A-487, A-909
Méléard, D. A-821
Melemeni, A. A-853
Melero, A. A-1022
Melo, A. A-423
Melsens, G. A-224, A-225
Memis, D. A-46
Mencke, T. A-431, A-1015
Meneu, J. A-131
Menezes, M. A-976
Menif, M.A. A-685
Menten, A. A-936
Mentha, G. A-39
Mercangoz, B. A-1009
Mercanoglu, E. A-866, A-908
Mercier, C. A-53, A-683
Merino, S. A-484
Merquiol, F. A-1, A-639
Merson, L. A-341, A-627, A-643
Mert, E. A-832
Merville, P. A-732
Mescha, S. A-25, A-909
Mesotten, D. A-350, A-783, A-784
Messer, B. A-201
Mets, B. A-611
Metsvaht, T. A-660
Meybohm, P. A-151, A-583, A-840
Meyer, R. A-241, A-246, A-250, A-251, A-748
Meyer, S. A-293
Meymat, Y. A-646
Mheta, M. A-305
Mi, W. A-249
Mian, T. A-468
Micali, C. A-1027
Miceli, L. A-1046
Micevski, M. A-365
Michalopoulou, E. A-812
Michalska, G. A-819
Michalska-Krzanowska, G. A-575
Michel, S. A-452
Micol, J.A. A-914
Miettinen, T. A-506
Migliozzi, N. A-625
Mihaescu, F. A-546
Mikulandra, S. A-368
Milenovic, M. A-985
Milesi, S. A-144
Milic, M. A-651
Milillo, R. A-502
Millán, C. A-420
Milovancev, A. A-539
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